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PLATE  69. 

Fig.  1.  Sedum  acre,  stone  crop,  .  .151 
««  2.  Saxifraga  granulaU,  stone-break,  .  149 
**      3.  Cereus      hexagonus,     six-edged 

cactus,  .  .  .  .150 
<<  4.  Tamarix  germanica,  tamarisk,  .  192 
*      5.  Mesembryanthemnm    mbrocinc- 

tum,  fig-marigold,      .        .    151 
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PLATE  69— (Crattmteil.) 
OElaothera  biennis,  evening  prim- 
rose, .... 
Epilobium  angustifolium,  willow- 
herb,         .... 
Santalum  myrtifolium, 
Melaleuca  cajeput,  cajeput  tree, . 
Melaleuca  fiilgens,  fiery  cajeput, 
Eugenia  pimenta,  allspice, 
Caryophyllus    aromaticus,  clove- 
tree,  .... 
Melastoma  malabathricum, 

PLATE  70. 
Lythrum  salicaria,     , 
Mespilus  germanicus,  medlar,     . 
Rosa  moscata,  musk  rose, 
Potentilla  anserina,  silver  weed. 
Amygdalus    communis,     sweet 
almond,    .... 
Acacia  vera,  gum  arabic  tree,     . 
Cassia  lanceolaU,  senna, 
Tamarindus     indica,    tamarind 
tree.  .... 

Haematoxylon      campechianum, 

logwood, 
Coronilla  varia,  sicklewort, 
Phaseolus  vulgaris,  kidney  bean, 
Genista  tinctoria,  dyer's  green- 
wood,       .... 
Indigofora  anil,  anil,  . 
Glycyrrhiza  glabra,   . 

PLATE  71. 
Anacardium  occidentale,  cashew 

nut, 

Rhus  cotinus,  smoke  tree,  . 
Pistacia    terebinthus,    turpentine 

tree, 

Juglans  regia,  English  walnut,  . 
Euonymus  europeeus,  spindle  tree. 
Ilex  aquifolium,  European  holly, 
Rhamnus  catharticus,  buckthorn. 
Euphorbia  cypariseias,  wolfs  milk. 
Euphorbia  officinarum,  spurge,  . 
Siphonia  elastica,  caoutchouc 
tree,  .... 

Cucumis  citruUus,  water  melon, 
Momordica  balsamina,  balsam 
apple,  .... 
Bryonia  alba,  white  bryony, 
Carica  papaya,  West  India  paw- 
paw, .... 
Cucumis  melo,  .... 

PLATE  72.  , 

Ficus  carica,  fig  tree, 
Artocarpus  incisa,  breadfruit. 
Moms  nigra,  black  mulberry. 
Hamulus  lupulus,  hops. 
Cannabis  sativa,  hemp. 
Piper  nigrum,  black  pepper, 
Castanea  vesca,  chestnut,   . 
Quercus  tinctoria,  black  oak, 
Liquidambar    styraciflua,    sweet 
gumj         .        .        .         . 
Taxus  baccaU,  European  yew,  . 
Juniperus    communis,    common 
juniper,      .... 
CupresBus    eempervirens,    Euro- 
pean cypress,     . 
i.  Larix  oedros,  European  oedar,   . 
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PLATE   74. 

PLATB  74— (Omltiweii.) 

Classification. 

Fig.  50.  Raja,  ray. 

.    217 

1.  Monas,  animalcule,    . 

.    213 

"     51.  Acipenser,  sturgeon,  . 

.    217 

2.  Monocerca,    do. 

.    213 

**    52.  Ortiiagoriscus,  moon  fidi. 

.    218 

3.  Spongia,  sponge, 

.    213 

«    53.  Hippocampus,  sea  horse. 

.    218 

4.  Hydra,  naked  polypi. 

.    213 

"    54.  Anguilla,  eel,    . 

.    218 

5.  Diphies,  medusa. 

.    214 

**    55.  Pleuronectes,  sole,     . 

.    218 

6.  Velella,  nautilus. 

.    214 

**    56.  Merlangus,  whiting,  . 

.    218 

7.  Sipunculus,  tube  worm. 

214,  246 

"    57.  Cyprinus,  chub. 

.    21S 

8.  Holothuria,  sea  jelly. 

.    214 

"     58.  Xiphias,  swordfish,     . 

.    218 

9.  Ligula,  strapworm,    . 

.    214 

^<     59.  Salamandra,  salamander,   . 

.     218 

10.  Nemertes,  cordworm. 

.     214, 353 

"     60.  Rana,  frog. 

.    218 

11.  Botryllus,  eea  grape. 

.    214 

"    61.  Vipera,  viper,     . 

.    218 

12.  Oatrea,  oyster,   . 

.    214 

"     62.  Boa,  boa  constrictor, . 

.    218 

13.  Chiton,  sea  cockroach. 

.    214 

"    63.  Anguis,  adder,  . 

.    218 

14.  Fissurella,  fissure  shell. 

.    214 

"     64.  Ophisaurus, 

.    218 

15.  Vermelus,  worm  shell. 

.    214 

"     65.  Chirotes,   . 

.    218 

16.  Strombus,  screw  shell. 

.    214 

"     66,  67.  Chalcides,   . 

.    218 

17.  Carina,  keel  shell,      . 

.    214 

"     68.  Bipes,        . 

.    218 

18.  Bulla,  wood  digger,   . 

.    214 

"     69.  Anolis,      . 

.    218 

19.  Phyllidium,  leaf  shell. 

.     214,284 

*«     70.  Scincus,     . 

.    218 

20.  Tritoniura,  triton. 

.     214,283 

'*     71.  Tilicua,    . 

.    218 

21.  Limnsus.  mud  shell, . 

.    214 

"     72.  Chameeleo,  chameleon. 

.    218 

22.  Clio,  whale  louse,      . 

.     215 

"     73,  Ftyodactylus,     . 

.    218 

23.  Octopus,  polypus. 

.     215 

«     74.  BasUiscus,  basilisk,     . 
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24.  Hirudo,  leech,   . 

.    215 

'*     75.  Iguana,  guana,  . 
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25.  Aphrodite,  sea  mouse. 

.    215 

•*     76.  Draco,  dragon,  . 

.    218 

26.  Amphitrite, 
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"     77.  Agama,     . 

.    218 

27.  Anatifa,  duck  muscle. 

.    215 

"     78.  Stcliio,  stellion. 
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28.  Cancer,  crab,     . 

.    216 

*'     79.  Lacerta,  lizard. 

.    218 

29.  Squilla,  shrimp, 

.    216 

"    80.  Tejus, 

.    218 

30.  Talitnis,  sea  flea. 

.    216 

"    81.  Crocodilus,  crocodile, 

.    218 

31.  Cyamus,  whale  louse. 

.    216 

^    82.  Flesiosaurus,      . 

.    218 

32.  Oniscus,  cheslip. 

.    216 

"    83.  Ichthyosaurus,  . 

.    218 

33.  Cyclops,  water  flea,  . 

.    216 

"    84.  Chelonia,  eea  tortoise. 

.    218 

34.  Caligus,  fish  loose,    . 

.    216 

•*    85.  Testudo,  land  tortoise. 

.    219 

35.  Aranea,  spider. 

.    216 

"    86.  Anas,  duck, 

.    219 

36.  Chelifer.            .        . 

.    216 

"    87.  Sula,dodo, 

.    219 

37.  Scolopendra, 

.    217 

"    88.  Felecanus,  pelican,    . 

.    219 

38.  Lepisma,  book  worm. 

.    217 

"    89.  Frocellaria,  petrel,     . 

.    219 

39.  Fediculus,  louse. 

.    217 

"    90.  Fodiceps,  diver. 

.    219 

40.  Pulex,  flea. 

.    217 

'*    91.  FhflBnicopterus,  flamingo. 

.    219 

41.  Carabus,  ground  beetle. 

.    217 

"    92.  Rallus,  water  rail,      . 

.    219 

42.  Forficula,  earwig,      . 

.    217 

"    93.  Scolopax,  snipe. 

.    219 

43.  Cimex,  bedbug, 

.    217 

"    94.  Ardea,  heron,    . 

.    219 

44.  Xibellula,  dragon  fly. 

.    217 

"    95.  Grus,  crane. 

.    219 

45.  TenUiredo,  tailed  wasp,      . 

.    217 

"    96.  Otis,  bustard,     . 

.    219 

46.  Vanessa,  butterfly,     . 

.    217 

"    97.  Struthio,  ostrich. 

.    219 

47.  Stomoxys,  autunm  fly. 

.    217 

"    98.  Gallus,  cock,     . 

.    219 

48.  Petromyion,  lampereel. 

.    217 

"    99.  Crax,  curaasow. 

.    319 

49.  Squalus,  shark, 

.    217 

"  100.  Columba,  pigeon. 

.    819 
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.  101.  PffltUcu«,  parrot. 
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102.  Picu«,  woodpecker,   . 
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30. 

103.  Buceros,  rhinoceros  bird. 
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31. 

104.  Meropp,  bee-eater,     . 
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** 

32. 

105.  Situ,  nut-pecker. 
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it 

33. 

106.  Alauda^lark,     . 
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34. 

107.  Cypaelus,  sea  swallow. 
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" 

35. 

108.  Pica,  magpie,    . 
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36. 

109.  Otus,  owl, 
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37. 

110.  Vultur,  vulture. 
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38. 

111.  Mil vus,  kite,     . 
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39. 

112.  Balaena,  whale. 
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40. 

113.  Cervus,  deer,     . 
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41. 

114.  Bos,  ox,   . 
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42. 

115.  Camelus,  camel, 
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43. 

116.  Equus,  horse,    . 
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44. 

117.  Sus,  hog. 
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45. 

118.  Elephas,  elephant,     . 
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ft 

46. 

119.  Omithorhynchos,  duekbille 
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48. 

120.  Manis,  pangolin« 
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49. 

121.  Bradypus,  sloth. 

.    919 

tt 

50. 

122.  Lepus,  rabbit,    . 
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51. 

123.  Sciurus,  squirrel« 
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52. 

124.  Castor,  beaver,  . 
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53. 

125.  Mus,  mouse,     . 
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54. 

126.  Didelphys,  kangaroo. 
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55. 

127.  Phoca,  seal,      . 
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56. 

128.  Mustela,  marten. 
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57. 

129.  Viverra,  civet,  . 
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tt 

58. 

130.  Felis,  cat. 
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59. 

131.  Hyaena,  hyena. 
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60. 

132.  Canis,  dog. 
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133.  Ursus,  bear. 
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134.  Erinaceus,  hedgehog. 
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135.  VespertiUo,  bat. 
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136.  Pteropus,  rousset. 
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137.  Lemur,  maki,    .        .  •     . 
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66. 

138.  Hapale,  ouistiti. 
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67. 

139.  Simla,  monkey. 
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68. 

140.  Homo,  man,     . 
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2.  Proteus  diffluens. 
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3.  Bursaria  vesiculosa,   . 
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4.  Cryptomonas  ovata,  . 
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75. 
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15.  Nomada  variegata, 

16.  Eucera  longicornis, 

17.  Megachile  centuncularis, 

18.  Apis  mellifica,   . 

19.  Vespa  maculata, 

20.  Polistes  paritum, 

21.  Vespa  vulgaris,  . 

22.  Veepa  crabro,     . 

23.  Leucospis  doreigera, 

24.  Chrysis  cyanea, 

25.  Chrysis  aurata,  . 

26.  Chrysis  ignita,    . 

27.  Pömpilus  ccBruIeus, 

28.  Pompilus  Tiaticus, 

29.  Crabro  cribrarius, 

30.  PelopaBus  spirifex, 

31.  Aromophila  sabulosa, 
32,33,36-^9.  IchneumonidsB, 
34,  35.  Chalcididae, 
36—39.  See  32. 

40.  Rhyssa   persuasoria   (Ichneumo< 

nidse), 

41.  Urocems  spectrum,    . 

42.  Urocerus  gigas, 

43.  Lophyrus  juniperi, 

44.  Nematus  capresB, 

45.  Cimbex  americana,     . 

46.  TenthredinidflB,  . 

47.  Cimbex  variabilis, 
48—53.  Cinipidae,    . 

54.  Mantispa  pagana, 

55.  RaphidÜa  op^opsis,    . 

56.  Termes  fatalis,  . 

57.  Bittacus  tipularia, 

58.  Panorpa  communis,    . 

59.  Ascalaphus  barbarus, 

60.  Myrmeleon  libelluloides, 

61.  Myrmeleon  formicarius, 
62 — 64.  HermerobiidflB,    . 

65.  Hydropsyche  plumosa, 

66.  Phryganea  striata, 

67.  Perla  bicaudata, 

68.  limnophilus  rhombica, 

69.  Phryganea  grandis,     . 
70—72.  EphemeridiB, 

73.  Agrion  puella,   . 

74.  Calepteryx  virgo, 

75.  Libellula  depressa, 

76.  .^Ischna  grandis, 

77.  Pterophorus  pentadactyla, 

78.  Coccyx  resinosa, 

79.  Carpocapsa  pomonella, 

80.  Hercyna  paliotalis,     . 

81.  Tinea  granella. 
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PLATE  79 — (Continued.) 
Fig.  82.  Plutella  xylostella,    ...    383 

**  83.  Gallerea  cereana,                .        .    383 

"  84.  Tinea  pellionella,       ...    383 

"  85.  Lemmatophila  salicella,              .    383 

"  86.  Hyponomeuta  evonymella,          .    383 

"  87.  Hyponomeuta  pedella,                .    383 

"  88.  Hypena  rostralis,                .         .    384 

"  89.  Botys  verticalis,         ...    384 

'*  90.  Sciaphila  Hterata,       ...    384 

"  91.  Tortrix  viridana,        ...    384 

*'  92.  Halias  prasinana,                .        .    384 

"  93—102.  GeometiidaB,     ...    384 

"  103—123,  129,  136.  Noctuidie,      384,  385 

"  124.  Callimorpha  jacobfBflB,                 .    385 

"  125.  Arctia  fuliginosa,                .        .385 

"  126.  Arctia  matronuia,               .        .    385 

"  127.  Arctia  dominula,                 .        .    385 

"  128.  Pygaera  bucephala,     ...    385 

u  ]29.  See  103. 

«  130—135,  137—151.  Bombycid«, 

**  136.  See  103. 

PLATE  80. 

Fig.     1.  Lasiocampa  quercus, 

'*  2.  Dendrolimus  pini, 

"  3.  Odonestis  potatoria, 

"  4 — 7.  Bombycidae, 

"  8.  Zygaena  filipendula, 

**  9.  Sesia  fuciformis, 

'*  10—21.  Sphingidae, 

"  23.  Hesperia  malvarum, 

"  23—50.  Papilionidae, 

"  51.  Thrips  phisapus, 

*'  52.  Lecanium  illicis, 

"  53.  Lecanium  hesperidum, 

**  54.  Coccus  cacti,     . 

"  55.  Psylla  alni, 

"  56.  Dorthesia  urticea, 

"  57,59.  AphidaB, 

*'  58.  Chermesulmi,   . 

"  59.  See  57. 

**  60.  P)rrrhocoris  apterus, 

"  61.  Coryzus  hyoscyami, 

"  62.  Cydnus  biguttatus, 

"  63.  Pentatoma  juniperinus, 

**  64.  Pentatoma  baccanim, 

"  65.  Acanthosoma  haemorrhoidalis, 

"  66.  Cimex  rufipes,    . 

"  67.  Acanthia  lectularia, 

"  68.  Raoatra  linearis, 

"  69.  Nepa  cinerea,     . 

**  70.  Neucoris  cimicoidee, 

"  71.  Belostoma  grandis, 

'*  72.  Corixa  striata,    . 

"  73.  Notonecto  glauca, 

**  74.  Aphrophora  epumaria, 

"  75.  Cicada  fraxini,  . 

**  76.  Fulgora  candelaria, 

**  77.  Fulgoria  latemaria, 

«  78.  (Edipoda  stridula, 

"  79.  (Edipoda  caerulescens, 

"  80.  (Edipoda  migratoria, 

"  81.  Acridium  cristatum, 

"  82—85.  Locustidae, 

"  86—88.  GryllidaB,   . 

"  89.  Phyllium  siccifolium, 

"  90.  Mantis  religiosa, 

**  91.  Empusa  gongylodee, 

**  92.  Csrphocrana  gigas, 

**  93.  Blatta  Orientalis, 
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PLATB  81. 

Upper  Divinofu 

Fig.    1 — 3.  ForfieulidaB, 
«      4_6.  Brachelytra, 
**      7.  Meloe  proscarabseos, . 
**      8.  LyUa  vesicatoiia, 
"      9.  Blaps  mortisaga, 
<*    10.  Tenebrio  molitor^ 
"    11—16.  Carabid»,  . 
"     17.  Dyticus  marginaliB, 
*'    18.  Hydrophilufl  piceus, 
M     19—31.  MordelUde, 
"    32.  Buprestis  maiiana, 
"    fi3.  Euchroma  gigas, 
«*    34.  Buprestis  chiysoBtigma, 
"    35.  ElaphruB  riparius  (Carabidse), 
"    36—39.  Ci9mdela,  . 
«    30—33.  Elateridae, . 
"    34.  Malachius  SBneus, 
"    3&— 3«.  CanthaiiB,  . 
**    39.  Lycua  saDguineus. 
**    40.  Pyrochroa  coccioea, 
*«    41,43.  LampyridsB, 
**    43.  Necydalis  csruiea. 
<<    44—61.  Longiconiia, 
«     63—64.  Clerida,      . 
«    65—76.  RhiDcophora, 
«     77—79.  Bnichus. 
«    80—101.  Trimera,  . 
"  103, 103.  Nitidulide, 
"  104.  SUpha  thoracica, 
"  105,  106.  Necrophorus, 
*•  107, 108.  Anthrenus, 
"  109.  Bynrhufl  pilula  (Byrrhidae), 
*«  110.  Gyrinus  natator, 
**  111.  Ptinuafur. 
"  113.  Anobitun  pertinaz, 
*'  113.  Apate  capucinus. 
*<  114.  HylesinuB  piniperda. 
"  115, 116.  BostrichuB, 
"  117, 118.  Dennestes, 
"  119—123.  Hister,      . 
"  134.  Lucaous,  . 
"  135—137.  Cetoniadae, 
'«  138—131.  MeloloDthidse, 
*•  133,  136—144.  Scarabaeid«, 
«  133—135.  Aphodüde, 
"  136—144.  See  133. 
-  145—148.  Dynastide, 

Lower  Divieion. 

Fig.    1.  Aloaa  Tolgaris,  shad, 
**      3.  Clapea  harengoa,  herring,  . 
*'      3.  Engrauliseocrasicholua,  anchovy, 
"      4.  Hfl^gola  aprattna,  sprat,  . 
*'      5.  ThsrmaUns  Tolgaria,  greyling,     . 
**      6.  Cobitia  foaalis,  mudfish, 
**      7.  Exogloflsum  barbatula,  ground- 
ling, .... 
"      8.  Rhombus  Tulgaris,  biill, 
«      9.  Platessa  flesus,  fluke, . 

•*  10.  Zeus  faber,  dory, 

"  11.  Lota  vulgaris,  burbot, 

"  12.  Trachinus  draco,  sea  cat,   . 

**  13.  Xiphias  gladius,  swordfish, 

"  14.  Amodytes  tobianus,  sand-eel. 

'^  15.  Syngnathtts  ophidion,  sea  serpent, 

"  16.  Syngnathus  acus,  sea-needle, 

^  17.  Pegasus  draco,  sea-dragon, 

**  18.  Lnmpua  anglomm,  lump  sucker. 
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PLATB  Sl'-iCMiinued.) 
Fig.  19.  Diodon  punctatus,  sticklebag,      . 

**    20.  Tetraodon     lagocephalus,     star 
beUy,         .... 

"    21.  Centrisous  scolopaz,  trumpet  fish, 

**    22.  Aluteree  mouoceros,  unicorn  fish, 

•*    23.  Lophius  piscatorius,  widegap,     . 

**    24.  Acipenser  ruthenus,  caviar  stur- 
geon,        .... 

"    25.  Acipenser  sturio,  sturgeon  . 

«    26.  Sphyma  malleus,  hammer-headed 
shark,        .... 

"    27.  Spinax  acanthias,  thorn-hound,  . 

"    28.  Petromyzon  fiuviatilis,  lamprey, 

"    29.  Sepa  chalcides,  bronze    colored 
lizard,        .... 

**    30.  Scincus  cyanurus,  ecink,     . 

*'    31.  Plestiodon  aldrovandil, 

«    32.  Triton  cristatuin,  eft, . 

"    33.  Draco  dandini,  flying  dragon,     . 

"    34.  Rana  temporaria,  yellow  frog,    . 

*♦    35.  Hyla  viridis,  tree  or  green  frog,  . 

**    36.  Bufo  calamita,  toad,  . 

"    37.  Bombinator     igneus,     gliBtering 
toad,  .... 

"    38.  Pelobatus  fusous,  water  toad, 

*'    39.  Teetudo  geometries,  tortoise, 

'*    40.  Testudo  grsca,  mosaic  tortoise, 

"    41.  Cistudo  enropsa,  European  tor- 
toise,        .... 

**    42.  Emya  picta,  terrapin, . 

**    43.  SphiargLB  coiiacea,  leather  turtle, 

FLATS  82. 

Fig.  T.  Aqudophorus       cataphractus, 
pogge,       .... 

**  2.  Pristis  antiquorum,  saw  fish, 

'<  3.  Esoz  lucius,  pike, 

*«  4.  Perca  fluviatili?,  perch, 

*'  5.  Anguilla  vulgaris,  eel, 

**  6.  Gasterosteus  aculeatus,    stickle- 
back,        .... 

"  7.  Salmo  fario,  salmon  trout, 

"  8.  Holocanthus  tricolor,  tricolor,    . 

**  9.  Sjmanceia  horrida,  dragon's  head, 

"  10.  Labraz  lupus,  base,     . 

"  11.  Solea  vulgaris,  sole,  . 

«  13.  Platessa  limanda,  dab. 
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PLATE  83. 

Fig.     1.  Holocentrum     longiphme,     red 

perch,        ....  436 

«      3.  Aeanthurus  gemmatus,  gem  fish,  433 
*<      3.  Amphacanthus  coralUnus,  coral 

perch,        ....  433 

**      4.  Sphymna  epeH,  barracuda  pike,  .  436 

"      5.  Scorpasnasoropha,  dragon's  head,  437 

**      6.  Naucrates  ductor,  pilot  fish,        .  431 

"      7.  Trigla  lyra,  piper,  .        .  426 

*'      8.  Thynnus  vulgaris,  tunny,    .        .  430 

**      9.  Scomber  vulgaris,  mackerel,       .  430 

*'    10.  Acerina  comua,  rufie,  .  436 

**     11.  Cepola  rubescens,  band  fish,       .  433 
*'    13.  Dactylopterus    volitans,     flying 

fish, 426 

PLATE  84. 

Fig.     1.  Carcharius  venis,  shark,     .        .  445 

**      3.  Coryphflsna  hippuris,  dolphin,     .  431 

'*      3.  Echineis  remora,  sucking  fish,    .  434 

<*      4.  Chondrostoma  nasus,  broad  snout,  418 
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PLATB  84— (OMlltlMMlI.) 

Fig.    5.  Cottns  gobio,  bullhead, 
**      6.  Gobio  flaviatiliB,  grealing, . 
**      7.  Alburoos  lueidiis,  bleak,    . 
"      8.  AcaDthurns    chirurgua,    lancet- 
tail,  

**      9.  ChetodoQ  auiiga,  angel,    . 

**    10.  Barbua  vulgaris,  barbel, 

"    11.  C3rprinu8  caipio,  carp, 

"    13.  Tinea  Tulgaris,  tench, 

**     13.  Anabas  Bcandens,  climbing  perch, 

PLATE  85. 

Fig.    1.  Morrfaua  vulgaris,  codfish, 
**      3.  MerlanguB  vulgaris,  whiting, 
"      3.  Raia  batis,  skate, 
**      4.  Trachinus  vividus,  weever, 
*'      5.  Blennius  vivipanis,  gufier, . 
**      6.  Ophiocephalus  striatus,  ophidion, 
"      7.  Mullus  barbatus.  mullet,    . 
'*      8.  Dipterodon  capensis,  Cape-dipter- 

odon,        .... 
"      9.  Amphiprion   bifasciatos,  amphi* 

prion,        .... 
**    10.  Seolopaides  vosmari 
"    11.  Trach3rpteru8  i^ole,  trachyp- 

terns,         .... 
"    IS.  Cyprinus  auratos,  gold-fish, 


Fig.  1.  Deirodon  nasutus,  green  snake,  . 
"  3.  Tropidonotus  natrix,  ringed  snake, 
"  3.  Trigonocephalus  lanceoiatus,  cop- 
perhead, .... 
"  4.  Naia  tripudians,  cobra  di  capello, 
**  5.  Boa  constrictor,  .... 
**    6.  Phrynosoma  comuta,  homed  frog, 

PLATE  87. 
Fig.  1.  Anguis  fragilis,  slow  worm, 
"    3.  Vipera  berus,  viper, 
**    3.  Cerastes  comutus,  homed  viper,   . 
"    4.  Xiphoeoma  caninum,  dog  boa, 
"    5.  Crotalus  horridus,  rattieoiake,     . 
"    6.  S^e  chalcides,  scink,  . 

FLATE88. 

Fig.  1.  Siren  lacertina,  siren,  . 

"    3.  Necturus  lateralis,  water-pni^y,  . 

<*    3.  Chameleo  vulgaris,  chamsBleon,  . 

"    4.  Platydactylus  guttatus,  gecko,     . 

"    5.  Uroplatus  fimbriatus,  flat  headed 

salamander, 

"    6.  Lophyrus  fiircata,  lophyrus, 

"    7.  Crocodilus  lucins,  alligator, 

*'    8.  Crocodilus  vulgaris,  croco(üle,     . 


437 
419 

418 

433 
433 

419 
419 
419 
439 


433 
433 
447 
436 
434 
439 
436 

433 

433 


433 

419 


475 

474 

471 
471 
473 
483 

476 
471 
471 
473 
470 
477 


456 
456 
483 

484 

485 

483 
487 
487 


PLATE  89. 

fig.  1.  Salamandra  maculata,  salaman- 
der,    

"  3.  Triton  toBniatum,  brook  salaman- 
der,   

'*    3.  Draco  dandini,  flying  dragon, 

'*    4.  Scincus  officinalis,  scink, 

"    5.  Basiliscus  mitratus,  barilisk, 

'*    6.  Iguana  tuberculata,  suana,  . 

"    7.  I^certa  viridis,  lizard, 

PLATE  90. 

Fig.  1.  Bufo  viridis,  green  toad,  .  464 

"    3.  Engystoma  ovale,  8.  Amer.  toad,  464 

<«    3.  Daotelythra  oapenas,  Ciqpe  toad, .  464 
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PLATE  90— (Cmttimetf.) 

Fig.    4.  Pipa  americana,  Guiana  toad,     .  464 

"      5.  Rana  esculenta,  frog,                  .  463 

"  6.  Hyla  viridis,  tree  or  green  frog, .  463 
**      7.  Achrochordus    javanica,     Java 

snake,  .473 

*'      8.  Platurus  laticaudis,  India  water 

snake,       ....  471 

**      9.  Elape  corallinus,  coral  snake,     .  474 

•*     10.  Typhline  cuvierii,  blind  scink,     .  477 

"     1 1.  Chelonia  mydas,  green  turtle,      .  493 

*'     13.  Cistudo  europsBS,  land  tortoise,  .  493 
"    13.  Teetudo  geometrica,  India  tor- 
toise,                                 .491 

PLATE  91. 

Fig.  1.  Podiceps  ciistatus,  crested  grebe,  591 
"  3.  Podiceps  minor,  little  grebe,  .  591 
**  3.  Colymbus  glacialis,  loon,  .  .591 
**  4.  Sterna  nigra,  sooty  tern,  .  593 
"  5.  Laras  eburoeus,  ivory  gull,  .  593 
"  6.  Pelecanus  crispus,  hairy  pelican,  594 
**  7.  Cygnus  olor,  mute  swan,  .  .  589 
"  8.  Cygnus  ferus,  hooper  swan,  589 
'<  9.  Oidemia  americana,  scoter,  .  590 
<*  10.  Anas  crecca,  teal,  .  .590 
**  11.  Procellaria  capensis.  Cape  pigeon,  593 
<'  13.  Diomedia  exulans,  white  alba- 
tross, ....  593 
*'    13.  Aptenodytes  patagomca,  Patago- 

nian  penguin,  593 

♦'     14.  Fratercula  arctica,  puflin,  .         .  591 

*'     15.  Alca  torda,  razor-tdlled  auk,  591 

PLATE  93. 

Tig.  I.  Carbo  cormoranus,  cormorant,  .  595 
**  3.  Eudytee  cristatus,  crested  pen- 
guin, ....  593 
"  3.  Tachypetes  aquilus,  frigate  peli- 
can, ....  595 
**  4.  Phaeton  aethereus,  tropic  bird,  .  593 
*'  5.  Plotus  anhinga,  snake  bird,  594 
"  6.  Sula  bassana,  booby,  .  595 
*'  7.  Anser  segetum,  bean  goose,  588 
"  8.  Anas  boschas,  mallaiS,  .  590 
*'      9.  Anas     galericulata,      mandarin 

duck,        ....  590 
"    10.  Merges  cucullatus,  hooded  mer- 
ganser,     ....  591 
"    11.  Laras  argentatns,  herring  gull,   .  593 
"    13.  Sterna  hkundo,  sea  swallow,      .  593 

PLATE  93. 

Fig.     1.  Charadius  aüratus,  plover, .        .  583 

»      3.  Vanellus  cristatus,  lapwing,        .  583 

"  3.  Gras  cinerea,  crane,  .  .  583 
*•      4.  Platalea    leucorrhodia,    roseate 

spoon-bill,                           .  584 

"  5.  Ardea  purpurea,  purple  heron,  .  584 
"      6.  Egretta      candidissima,     snowy 

heron,       ....  584 

"      7.  Ciconia  alba,  white  stork, .  584 

«      8.  Gallinago  major,  snipe,      .        .  586 

**      9.  Limosa  rafa,  rafous  god  wit,  585 

«  10.  Recurvirostra  avocetta,  avocet,  .  585 
"    11.  Phanicopterus     raber,     scariet 

flamingo,  ....  588 

"    12.  Ardea  ralloides,  pigmy  heron,    .  584 

PLATE  94. 

Fig.  1.  Strathio  camolus,  oeUioh,    .        .  581 
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Fig.    9.  Otb  Urda,  great  bustard,    .        .  581 

*'      3.  Otis  tetraz,  smaller  bastard,        .  581 
"      4.  Balearica    pavonina,      crowned 

crane,        ....  583 

**      5.  Botaums  stellaris,  bittern,  .        .  584 

•*      6.  Ibis  alba,  white  ibis,  ...  585 

•*      7.  Namenius  arcuatus,  curlew,        .  585 

**      6.  Totanus  calidris,  sandpiper,        .  586 

"      9.  Parra  indlca.  Indian  jacana,        .  587 

«*    10.  Folioa  americana,  coot,              .  587 
••     11.  Porphyrio  hyacinthinus,  hyacinth 
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"    13.  Heliomis  surinamenais,  son  bird,  591 
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piper,        ....  586 
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*<      7.  Phasianuspictus,  golden  pheasant,  576 

**      8.  Argus  gigantens,  argus  pheasant,  576 
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•*     10.  Crax  mbra,  red  curassow,  .         .  574 
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<'     13.  Columba cenas, blue-backed  dove,  572 

•*     14.  Goura  omenta,  ground  pigeon,   ,  573 

**    15.  Columba  turtur,  turtle  dove,       .  572 
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ed  cockatoo,     .                .  567 

«*    2.  Psittacus  erythacus,  grey  African 

parrot       ....  566 

**    3.  Palsomis  noalaccensis,   Malacca 

parrot,       ....  566 

"    4.  Paleorois    alexandri,    redheaded 

parrot,       ....  566 

"    5.  Psittacus  melanocephalna,  black- 
headed  parrot,  .                 .  567 

•*    6.  Trogon  curacui,  curocui,      .        .  527 

«    7.  Trogon  viridis,  green  curacui,      .  527 
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*'      2.  Ara  ararauna,  blue  and  yellow 

maccaw,  ....  566 
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pecker, ....  567 
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pecker, ....  568 
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"     15.  Stumella  ludoviciana,  American 
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Fig.     1.  Stumus  vulgaris,  starling,  .        .    558 
"      2.  Loxia  pity  opaittacus,  parrot  cross- 
bill,   568 
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Bekfing$9tra89e,  Behring's  Straits. 
Bßffint  Meer,  Baffin's  Bay.  * 

CaUfornieH,  California. 
Canaritcke  In.,  Canary  Islands. 
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Cti}9tadt,  Capetown. 
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Patagonien,  Patagonia. 
Saben  u.  Kraken,  Ravens  and  crows. 
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Schleiereulen,  Bam  owls. 
Sehwarzea  Meer,  Black  Sea. 
Sibirien,  Siberia. 
Sklavenaee,  Slave  Lake. 
Staare  u.  Amaeln,  Starlings  and  blackbirds. 
Siid  Amerika,  South  America. 
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Vereinigte  Staaten,  United  States. 
Veraammlunga-  u.  Abzugapunkt,  Place  of  meet* 

ing  and  departure. 
Wachteln,  Quails. 
Waraekau,  Warsaw. 
Weat  Indien,  West  Indies. 
Wien,  Vienna. 

Wiiate  Sahara,  Desert  of  Sahara. 
Zeichenerklärung,  Explanation  of  the  marks. 
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1.  ChinehilU  lanigera,  chinchilla,    . 
2a.  Cavia  cobaya,  Guinea  pig, 
2b.  Lagomys  alpinus,  pika,    . 
3a.  CeiQolabes      villosus,      Brazil 

porcupine, 
3b.  See  16  ^mistake  of  the  engra- 
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4.  Hystriz  cristatus,  European  por- 

cupine,       .... 
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Platbs  64 — 73. 


Introduction. 

Botany  makes  us  acquainted  with  plants,  or  the  vegetable  kingdom. 
Plants  are  organized  productions  of  nature,  possessing  neither  sensation  nor 
voluntary  motion. 

The  vital  actions  of  the  plant  have  for  their  object,  solely,  the  nourishment 
of  the  individual  and  the  continuation  of  the  species.  In  animals,  on  the 
other  hand,  life  is  exhibited  in  a  more  complicated  manner :  since  we  not 
only  find  actions  occur  which  are  directed  to  some  special  purpose,  or 
produced  by  some  inward  impulse,  but  the  faculty  of  sensation  here  presents 
itself  for  the  first  time ;  that  is,  the  power  of  bringing  home  to  consciousness 
by  means  of  the  senses,  the  impressions  of  the  external  world.  Hence  we 
term  the  animal  animate,  the  plant  inanimate ;  and  for  the  same  reason  the 
functions  of  nutrition  and  reproduction  possessed  by  both  plants  and 
animals  are  said  to  be  expressions  of  the  vegetable,  while  those  of  sensation 
and  voluntary  motion  peculiar  to  the  animal,  belong  to  the  animal  life. 

The  motions  of  the  so-called  sensitive  plants,  as  the  clover  {Hedysai^m  • 
gyrans),  Venus  Fly-trap  {Dioncea  muscipula),  various  mimosas  {Mimosa 
pudica,  sensitiva,  and  others),  are  not  spontaneous  or  innate,  but  rather 
dependent  on  external  influences,  or  else  are  the  result  of  purely  mechanical 
operations,  as  exemplified  in  the  bursting  of  seed  capsules.  Even  if  in  the 
above-mentioned  movements  of  plants,  as  well  as  in  the  sleep  of  plants  and 
similar  phenomena,  it  be  impossible  to  deny  a  certain  sensibility  to  light,  air, 
cold,  heat,  &c.,  yet  we  need  never  confound  such  manifestations  of  vitality 
with  the  conscious  perceptions  of  the  animal. 

Striking  as  is  the  difference  between  a  plant  and  an  animal,  as  seen  in  the 
higher  organisms  of  both  kingdoms,  yet  individual  cases  do  occur  in  which 
the  line  of  distinction  is  very  difficult  to  draw  ;  where  the  entire  structure 
is  so  simple,  that  the  same  object  has  been  referred  now  to  one  kingdom» 
and  now  to  another.  It  must  also  be  noted,  that  this  difficulty  of  separation 
lies  not  between  the  highest  plant  and  the  lowest  animal,  but  between  the 
lowest  of  these  ;  the  distinctions  and  distance  widening  between  the  two  as 
we  ascend  in  the  scale  of  structure. 


Essentials  to  the  Existence  of  Plants. 

Plants  in  general  require  for  their  existence :  1,  a  soil  into  which  they 
may  root,  and  from  which  they  may  derive  certain  materials  necessary  to 
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their  growth ;  2,  water,  through  which,  as  a  dissolving  medium,  all  the 
substances  derived  from  the  soil  are  introduced  into  the  plant ;  3,  atmo- 
spheric air,  from  which  the  plant  absorbs  carbonic  acid  by  day,  fixing 
its  carbon,  and  exhaling  the  oxygen ;  4,  light,  which  facilitates  the  reception 
of  nutriment,  operates  in  respiration  and  in  the  coloration  of  the  different 
parts  of  the  plant,  and  in  part  causes  the  sleep  of  plants;  5,  heat, 
co-operating  with  light  in  the  last  result,  and  in  causing  the  imbibition  of 
liquid  food,  and  likewise  influencing  germination  and  the  periodical  growth 
of  plants.  Electricity  has  long  been  known  as  influencing  the  growth  of 
plants,  but  the  precise  nature  and  extent  of  its  action  are  not  satisfactorily 
established,  although  numerous  experiments  have  been  made  on  the  subject. 


I.   ELEMENTARY  ORGANS  OF  PLANTS. 
,  1.  Cellular  Tissue. 

Cellular  Tissue  is  the  elementary  material  found  in  all  plants,  and  in  all 
parts  of  the  plant.  As  the  name  indicates,  it  is  composed  of  an  aggregation 
of  cells  of  different  shapes.  The  single  cell,  when  isolated,  is  spherical  or 
spheroidal,  the  shape,  however,  varying  considerably  when  aggregated. 
Some  special  names  for  differently  shaped  aggregated  cells,  are  as  follows ; 
1.  Parenchyma,  cells  of  dodecahedral  character,  and  whose  transverse 
section  is  subhexagonal.  The  term  has  been  applied  to  cellular  tissue  in 
general.  2.  Sphcerenchyma,  spherical  cells.  3.  Merenchyma,  spheroidal 
cells.  4.  Ovenchyma,  oval  cells, — very  common  in  herbaceous  plants,  ö. 
Conenchyma,  conical  cells,  as  in  some  hairs.  6.  Columnar  tissue,  divided 
into  Cylindrenchyma,  where  the  cells  are  cylindrical,  and  Prisme7tchym<L 
where  they  are  prismatic.  This,  when  compressed,  becomes  Muriform, 
and  when  depressed,  Pinenchyma,  7.  Prosenchyma,  fusiform  or  spindle- 
shaped  cells,  as  in  bark  and  wood.  8.  Colpenchyma,  sinuous  or  waved 
cells.  9.  Cladenchyma,  branched  cells,  as  in  some  hairs.  10.  Actinenchyma, 
stellate  or  radiating  cells.  11.  Dasdalenchyma,  entangled,  branched,  and 
tabular  cells. 

The  size  of  cells  varies  greatly,  not  only  in  different  plants,  but  in 
different  parts  of  the  same  plant.  The  largest  are  about  j\  of  an  inch  in 
diameter ;  the  more  usual  size,  however,  is  jijg,  sometimes  tAt-  Each  cell 
is  originally  isolated  with  a  completely  investing  wall,  which,  however,  in 
some  rare  instances,  is  observed  to  be  perforated.  The  passage  of  liquids 
in  and  out  of  the  single  cell  is  performed  by  endosmosis.  The  anatomy  of 
the  cell  itself  and. the  probable  mode  of  reproduction  will  be  referred  to 
hereafter.  Although  cells  have  each  a  distinct  wall,  so  that  when  two  come 
in  contact  they  are  separated  by  a  double  partition,  yet  this,  on  the  one 
hand,  may  appear  to  be  single,  and  on  the  other,  may  become  entirely 
absorbed,  so  as  to  form  a  continuous  cavity.  There  may,  at  times,  be  a 
lateral  communication  between  contiguous  series  of  cells.    Single  cells,  such 


Digitized  by 


Google 


BOTANY.  3 

as  the  spores  of  certain  aquatic  plants,  may  have  ciliee  or  fine  hairs,  by 
means  of  which  they  can  execute  a  progressive  motion  through  the  water. 
Under  such  circumstances,  they  have  often  been  considered  and  described 
as  infusorial  animalcula. 

Pitted  Tissue  (Bothrenchyma)  is  a  modification  of  cellular  tissue  caused 
by  the  unequal  deposit  of  the  thickening  matter  in  the  wall  of  the  cell, 
leaving  thinner  portions,  which,  when  viewed  by  transmitted  light,  appear 
like  pores  or  pits.  A  spiral  thread  or  fibre  is  sometimes  found  coiled  up  in 
the  inside  of  the  true  cell  wall,  which,  when  the  latter  is  dissolved,  uncoils 
and  exhibits  itself  in  its  true  character.  Such  cells,  called  spiral  cells 
(Inenchyma),  are  frequent  in  the  orchidaceous  and  cactaceous  plants.  This 
fibre  varies  from  jAv  to  -nmnr  of  an  inch  in  diameter,  and  is  solid,  with  a 
cross-section  of  various  shape.  The  coils  of  the  spire  are  sometimes 
broken  up  and  recombined  in  various  ways,  so  as  to  appejar  as  rings, 
reticulations,  bars,  or  dots,  thus  producing  annular,  reticulated,  scalariform, 
or  dotted  cells. 

Cells  are  sometimes  aggregated  so  closely  together  as  to  leave  no  visible 
interspaces,  the  tissue  being  then  termed  perfect  Parenchyma,  Imperfect 
Parenchyma  is  where  the  cells  touch  at  certain  points  only,  leaving  intervals, 
which,  when  regular  and  continuous,  are  called  intercellular  passages  or 
canals ;  when  irregular  and  limited,  intercellular  spaces  or  Lacunce.  A 
division  of  cellular  tissue  is  sometimes  made  into  Parenchyma,  where  the 
cells  fit  together  by  plane  faces,  as  in  the  pith  and  outer  bark,  and 
Prosenchyma,  where  the  cells  are  fusiform,  this  being  confined  to  the  inner 
bark  and  wood.  The  mode  in  which  the  combination  of  cells  is  effected, 
varies  under  different  circumstances ;  sometimes  they  are  simply  approxi- 
mated and  fused  together,  sometimes  united  by  an  intercellular  matter 
which,  in  sea  weeds,  forms  a  considerable  part  of  the  bulk  of  the  plant. 

The  external  investment  of  the  cell  is  composed  of  an  unazotized 
primary  matter,  termed  cellulose.  This  is  lined  by  an  originally  mucilaginous 
matter  containing  nitrogen,  called  Protoplasm,  and  inside  of  this  is  the 
Cytoblastema.  A  weak  solution  of  iodine  applied  to  the  young  cell  causes 
the  protoplasm  to  turn  brown  and  leave  the  cellulose.  The  tissue  is  further 
modified  by  the  addition  of  various  matters,  the  most  important  of  which  is 
Sclerogen  or  Lignine  applied  on  the  inside,  the  substance  to  which  wood 
owes  its  hardness.  This  consists  of  C35,  H24,  OlO,  and  may  be  dissolved 
by  hot  nitric  acid.  In  all  cell  deposits  there  is  a  more  or  less  tendency  to  a 
spiral  arrangement. 

Each  cell  will  be  found  to  contain,  at  one  period  of  its  existence,  a  small 
body  called  a  nucleus,  this  often  embracing  one  or  two  minute  dots  called 
nucleoli.  This  nucleus  may  either  lie  free  in  the  cell,  or  be  attached  bv 
threads,  or  fastened  directly  to  the  cell  wall.  Some  recent  authorities  of 
great  weight,  however,  deny  the  existence  of  a  primordial  nucleus  in  every 
cell. 

In  addition  to  the  carbon,  oxygen,  hydrogen,  and  nitrogen,  found 
universally  as  the  constituents  of  the  cell,  there  are  other  materials  more 
variable  in  their  appearance  and  amount,  as  Sulphur,  Phosphorus,  Potash, 
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Soda,  Limey  Alumina,  Magnesia,  Silica,  and  Iron;  more  rarely  Iodine, 
Chlorine,  Copper,  Bromine,  and  Manganese.  These  will  be  subsequently 
referred  to  more  at  length.  Starch  is  included  in  the  cells  of  all  plants  at 
some  period  of  their  existence,  and  forms  one  of  the  most  important  distinc- 
tive characters  between  the  animal  and  vegetable  tissues.  Crystals  also,  or 
Raphides  of  various  shapes  and  characters  are  found  in  the  interior  of  cells, 
either  lying  loose  or  suspended  from  the  walls.  Sometimes  there  will  be  a 
single  large  crystal  in  a  cell,  and  again  several  may  be  inclosed  together. 
They  abound  in  certain  plants,  as  Cacti,  to  such  an  extent,  as  to  exceed  in 
weight  the  other  constituents  of  the  tissue.  The  raphides  are  all  formed  by 
the  action  of  organic  acids,  as  phosphoric,  oxalic,  &c. 

Jelly  is  another  occasional  element  of  cells.  This  is  hard  and  horny 
when  dry,  slowly  soluble  in  water,  and  unacted  on  by  iodine.  It  sometimes 
fills  particular  cells,  as  in  the  stems  of  some  Cacti.  It  is  to  this  substance 
that  carrageen  moss  and  other  plants  owe  their  gelatinous  propei*ties. 
Chlorophylle,  the  green  coloring  matter  of  plants,  and  Chromule,  the 
coloring  matter  not  green,  are  additional  contents  of  cells. 

Various  and  quite  conflicting  opinions  have  been  propounded  by  difierent 
eminent  vegetable  physiologists  as  to  the  development  (Cytogenesis)  and 
functions  of  cells.  Perhaps  the  more  generally  received  opinion  is,  that  in 
the  blastema,  or  primordial  matter,  the  nucleus,  which  is  itself  a  minute  cell, 
is  first  formed,  and  exerting  a  directing  influence  upon  the  inclosing  matter, 
causes  it  to  assume  a  cell-shape.  With  the  absorption  of  new  matter  from 
the  blastema  the  nucleoli  increase  in  size  and  finally  separate,  each  one 
forming  around  itself  new  cells,  which,  enlarging,  burst  the  original  cell. 
The  new  cells  contain  nucleated  nuclei,  by  means  of  which  the  same 
operation  is  repeated,  the  increase  taking  place  in  a  determinate  direction. 
This  constitutes  the  endogenous  theory  of  cell  development.  The  exogenous 
theory  supposes  an  influence  to  be  exerted  by  a  cell  on  the  surrounding 
matter,  resulting  in  the  addition  or  aggregation  of  new  matter.  This  view 
does  not  require  the  existence  of  a  nucleus.  According  to  others,  again,  the 
old  cell  becomes  separated  by  a  constriction,  or  a  projecting  partition,  into 
two  cells,  each  of  which  may  or  may  not  include  a  nucleus.  This  is  the 
merismatic  or  fissiparous  theory.  Many  attribute  to  electric  currents, 
produced  by  the  various  chemical  actions,  the  influences  which  cause  the 
different  cell  phenomena.  The  development  of  cells  sometimes  takes  place 
v/ith  extraordinary  rapidity,  especially  in  the  Fungi.  Thus,  in  Bovista 
gigantea,  they  have  been  supposed  to  be  produced  at  the  rate  of  sixty-six 
millions  in  a  minute. 

2.  Vascui^ar  Tissue. 

Vascular  Tissue,  or  Angienchyma,  consists  of  tubes  whose  length 
greatly  exceeds  their  breadth.  They  may  be  formed  of  membrane  only, 
or  of  membrane  variously  modified.  Woody  fibre,  or  ligneous  tissue 
(Pleurenchyma),  consists  of  tubes  or  elongated  cells,  of  a  fusiform  or 
spindle-shape,  with  the  walls  greatly  thickened  by  sclerogenous  deposits. 
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These  overlap  each  other,  and  are  so  combined  as  to  give  great  strength 
and  firmness  to  the  plant.  It  differs  from  simple  cellular  tissue  in  its 
cyUndrical  and  elongated  form.  The  term  Prosenchyma  is  properly 
applied  to  short  fusiform  cellular  tissue.  Woody  tissue  is  found  in  wood, 
in  the  inner  bark,  and  in  the  skeleton  of  the  leaf,  and  may  be  separated 
from  the  other  portions  of  the  plant  by  maceration.  It  is  thus  that  flax, 
hemp,  and  linen  (all  of  them  forms  of  ligneous  fibre)  are  obtained.  Cotton, 
on  the  other  hand,  consists  of  elongated  cells  or  hairs,  which  collapse  on 
drying,  and  twist  spirally,  as  seen  under  the  microscope,  this  constituting  an 
excellent  test  to  distinguish  the  latter  from  the  former.  Common  pleuren- 
chyma  presents  no  markings ;  in  glandular,  on  the  other  hand,  the  tubes 
exhibit  discoid  depressions  on  the  outside  of  the  wall.  The  depressions  of 
two  contiguous  tubes  are  generally  opposite  to  each  other,  and  thus  inclose 
a  doubly  convex  lenticular  space.  In  some  cases  there  is  a  secondary 
depression  in  the  bottom  of  the  primary,  which,  when  viewed  by  transmitted 
light,  appears  as  a  light  circle  inside  of  a  darker  one.  This  glandular  or 
punctated  woody  tissue  is  exhibited  in  all  the  Coniferse,  and  serves  as  an 
excellent  microscopical  character  for  fossil  woods. 

FiBRo-VAScuLAR  TissuB  {Trachenchymo)  consists  of  tapering  membranous 
tubes,  and  having  either  a  spiral  fibre  inclosed,  or  else  markings  of  rings, 
dots,  or  bars,  arranged  in  a  more  or  less  spiral  form.  This  tissue  occurs 
especially  in  the  medullary  sheath,  and  in  the  veins  of  the  leaves.  True 
Spiral  Vessels  (Spiroidea)  exhibit  themselves  as  elongated  tubes,  over- 
lapping at  the  conical  extremities,  with  a  spiral  fibre  on  the  inside,  not  on 
the  outside,  as  has  been  erroneously  stated.  The  thin  outer  membrane 
consists  of  pure  cellulose.  The  point  where  two  successive  spiral  vessels 
overlap  is  sometimes  absorbed,  so  as  to  present  a  free  communication.  The 
internal  fibre  is  generally  single ;  more  rarely  a  greater  number,  as  from  two 
to  twenty,  are  combined,  so  as  to  present  a  band  constituting  Pkiotrachece. 
The  spiral  generally  turns  from  right  to  left.  The  coils  may  be  separated 
or  united :  this  union  among  each  other,  and  to  the  sides  of  the  vessel,  may 
be  so  close  as  to  constitute  closed  tracheae. 

Spurious  Tracheae,  or  ducts,  are  vessels  in  which  the  internal  spiral  is 
broken  up  and  variously  modified.  A  principal  variety  is  the  annular, 
where  the  broken  coils  are  combined  into  rings,  which  may  be  horizontal  or 
oblique,  simple  or  branched,  contiguous  or  remote.  In  reticulated  vessels 
separate  fibres  run  into  each  other  on  the  walls  of  the  tube ;  when  the  fibre 
is  broken  up  into  short  pieces  which  adhere  to  the  walls,  the  vessel  becomes 
dotted.  In  scalariform  vessels  the  pieces  of  the  fibre  are  shorter,  and  passing 
transversely,  and  nearly  parallel  across  the  vessel,  present  an  appearance 
not  unlike  that  of  the  rounds  of  a  ladder.  Such  vessels  are  generally 
prismatic,  as  in  Ferns,  the  angles  being  unmarked. 

In  Vasiform  Tissue  '  (Bothrenchyma,  or  Taphrenchyma)  the  vessels 
exhibit  an  appearance  of  pores  on  the  surface.  These  vessels  consist  of 
cylinders,  more  or  less  elongated,  in  which  the  thickening  matter  is  so 
deposited  as  to  leave  part  of  the  membrane  uncovered,  thus  causing  the 
porous  or  pitted  appearance. 
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Laticipbroub  Tissue,  or  Cinenchyma,  consists  of  long  homc^neous 
tubes,  branching  and  anastomosing  like  the  blood-vessels  of  animals.  Their 
walls  exhibit  no  markings,  but  vary  in  thickness.  They  contain  and 
conduct  a  granular  liquid  matter  called  latex,  which,  at  first  transparent, 
subsequently  becomes  variously  colored.  Physiologists  differ  as  to  the 
origin  of  these  vessels,  some  supposing  them  to  be  formed  by  linearly 
arranged  cells,  whose  walls  are  absorbed  at  the  extremities,  so  as  to  form  a 
continuous  tube  in  which  the  latex  subsequently  flows ;  while  others,  again, 
maintain  that  the  current  is  first  established  in  the  intercellular  spaces,  and 
that  the  inclosing  wall  is  formed  afterwards. 

There  are  no  elementary  forms  of  tissue  other  than  those  already 
mentioned,  the  rest  -being  simple  modifications  of  the  above.  The  various 
air  vessels,  cysts,  reservoirs  of  secreted  matter,  &c.,  are  either  intercellular 
spaces,  or  cells  filled  with  air  or  with  peculiar  secretions.  The  air  cells  are 
seen  in  peculiar  modifications  in  the  stems  of  many  water  plants  and  grasses. 


II.  COMPOUND  ORGANS  OF  PLANTS. 

I.  Organs  of  Nutrition  or  Vegetation. 

1.  The  General  Integument. 

By  the  term  General  Integument,  is  meant  the  external  cellular  covering 
of  the  plant,  composed,  in  most  cases,  of  two  layers,  the  cuticle  and 
qi)idermis. 

The  Superficial  Pellicle,  or  Cuticle,  is  a  very  thin  continuous  membrane 

spread  over  the  epidermis,  and  investing  all  parts  except  the  stomata,  down 

whose  cavity,  however,  it  sometimes  dips,  forming  a  very  delicate  lining. 

Some  physiologists,  with  Mohl  at  their  head,  do  not  admit  this  as  a  separate 

membrane  from  the  epidermis,  supposing  it  to  consist  of  the  external  coat 

of  the  cell  thus  separated  from  the  protoplasm ;  others,  again,  suppose  it  to 

be  a  secretion  from  the  cell,  which,  forming  first  on  the  inside,  transudes  to 

the  outer  surface.     The  epidermis,  which  lies  subjacent  to  the  cuticle,  is 

found  on  all  parts  of  the  plant  exposed  to  air  excepting  the  stigma.     In  parts 

habitually  submerged  it  is  replaced  by  a  simple  cuticle.     The  epidermis  is 

composed  of  cells,  generally  tabular,  and  arranged  in  a  greater  or  less 

number  of  layers,  these  cells  being  bounded  by  flexuous  or  straight  lines, 

containing  either  a  colorless  liquid  or  other  substances,  as  resinous  matter, 

wax,  silica,  carbonate  of  lime,  &c.     The  stomata  are  openings  between 

some  of  the  cells  of  the  epidermis,  by  which  a  communication  is  established 

between  the  air  and  the  subjacent  parts.     They  generally  consist  of  two 

semilunar  cells,  surrounding  an  oval  slit,  as  lips  inclose  the  mouth.     They 

open  and  close  according  to  the  greater  or  less  amount  of  moisture  in  the 

atmosphere.     The  stomata  communicate  with  intercellular  spaces,  lined  by 

the  above-mentioned  prolongations  of  the  cuticle,  called  cistomata. 
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Stomata  occur  on  all  portions  of  the  plant,  especially  in  the  green  parts. 
They  rarely  exist  in  the  Cellulares  or  in  pale  parasites,  and  never  in  roots 
and  etiolated  plants.  The  number  varies  greatly  in  different  portions  of  the 
same  plant,  being,  however,  greatest  on  the  under  side  of  leaves  exposed  to 
tJie  air,  and  yet  sometimes  entirely  wanting  on  the  upper  surfaces.  In 
floating  leaves  the  stomata  only  occur  on  the  upper  surface.  The 
following  table  exhibits  the  number  of  stomata  to  the  square  inch  on  the 
leaves  of  several  plants: 


Plants. 

Upper  Side. 

Under  Side. 

Plants. 

Upper  Side. 

Under  Side. 

Mistletoe    .     .    . 
Tradescantia  .     . 
Rheum  palmatum 
Crinum  amabile  . 

Aloe 

Clove  Pink     .     . 

200 

2000 

1000 

20,000 

25,000 

38,500 

200 
2000 
40,000 
20,000 
20,000 
38,500 

Yucca    .  . 
Mezereon . 
Paeony  .  . 
Vine   .  .  . 
Lilac  .  .  . 
Holly  .  .  . 

40,000 
none 
none 
none 
none 
none 

40,000 
4000 
13,000 
13,600 
160,000 
63,000 

Various  processes  are  seen  at  times  on  the  surface  of  the  epidermis  by 
the  outward  enlargement  or  projection  of  some  cells.  When  these  are 
more  considerably  elongated  they  constitute  hairs  (pili  or  villi) ,  and  are 
covered  by  the  cuticle  as  by  a  sheath.  They  are  either  lymphatic  or 
glandular,  the  latter  distended  at  the  base  or  apex,  to  receive  certain 
secretions.  In  respect  to  position,  hairs  are  erect  or  oblique,  or  else  lie  flat 
along  the  surface  (adpressed) ;  when  attached  by  their  middle,  they  are 
peltate.  They  may  be  composed  of  a  single  cell,  which  is  either  simple^ 
forked,  or  branched ;  or  else  of  several  cells,  which  are  either  placed  end 
to  end,  as  in  moniliform  hairs,  or  united  laterally  into  a  compound  cone, 
compound  hairs,  or  branched.  When  several  hairs  proceed  from  a  common 
centre,  they  are  said  to  be  stellate  or  radiated.  These,  when  close  pressed 
together,  so  as  to  form  a  discoid  expansion,  constitute  a  scale  or  scurf  (lepis)  ; 
the  surface  is  then  said  to  be  lepidote.  This  character  is  well  seen  in 
Hippophae.  A  chaffy  substance,  surrounding  the  base  of  the  leaves  of  ferns, 
consisting  of  elongated  flattened  cells,  is  constituted  by  ramenta  or 
ramentaceous  hairs:  a  similar  substance  in  palms  is  called  reticulum  or 
matttUa,  Prickles  (aculei)  are  hardened  hairs,  connected  solely  with  the 
epidermis.  These  differ  from  thorns,  which  are  stunted  branches,  and 
are  connected  with  the  wood.  Setce  are  bristles  or  stiff  hairs ;  the  surfaces 
on  which  they  occur  are  said  to  be  setose  or  setaceous. 

Hairs,  in  regard  to  their  form,  are  clavate,  or  club-shaped,  when  they 
expand  gradually  from  the  base  to  the  apex,  or  are  thickened  at  the  apex ; 
when  there  is  a  distinct  rounded  head,  they  are  capitate ;  when  they  have 
slight  projections  on  the  surface,  they  are  scabrous;  hooked  or  uncinate, 
when  with  a  hook  at  the  apex  turned  downwards ;  barbed  or  glochidiate, 
with  two  or  more  hooks  around  the  apex ;  peltate,  when  attached  solely  in 
the  middle ;  ciliate,  when  surrounding  the  margin  of  leaves. 

Hairs  are  found  on  various  parts  of  plants,  even  in  the  interior,  and 
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different  names  are  given  to  surfaces,  according  to  the  degree  to  which 
hairs  are  developed,  as  well  as  according  to  the  nature  of  the  hairs  them- 
selves. Thus,  a  surface  is  glabrous,  when  there  are  no  hairs  whatever ; 
pilose  or  hairy,  when  such  exist ;  villous,  when  the  hairs  are  long,  weak, 
and  often  oblique ;  sericeous,  when  the  hairs  are  long  and  adpressed,  with  a 
silky  lustre;  hispid  (hirtus),  when  the  hairs  are  long  and  stiff,  but  not 
adpressed ;  hirsute,  when  they  are  long,  but  neither  stiff  nor  adpressed ; 
velvety  (yelutinus),  when  there  is  a  dense  covering  of  short  down,  like 
velvet ;  tomentose,  when  the  surface  is  covered  with  crisp,  rather  rigid 
entangled  hairs,  like  cotton,  forming  a  kind  of  felt ;  woolly,  when  the  hairs 
are  long  and  matted,  like  wool ;  bearded  or  stupose,  when  the  hair  occurs  in 
small  tufts. 

As  glandular  hairs  differ  in  nothing  but  form  from  true  glands,  we  shall 
consider  both  together.  A  gland  is  a  cavity  in  the  epidermis,  with 
variously  shaped  walls,  usually  inclosing  a  peculiar  secretion.  When 
supported  on  a  stem,  glands  are  petiolate,  stipitate,  or  stalked;  when 
without  this,  they  become  sessile.  Stalked  glands,  or  glandular  hairs,  are 
composed  either  of  a  single  cell,  dilated  at  the  apex,  or  of  several  combined. 
The  gland  is  sometimes  situated  at  the  base  of  the  hair;  which  is  perforated 
to  receive  the  secretion,  as  in  the  common  nettle.  Here  the  apex  is  closed 
by  a  solid  cap,  which  breaks  off  at  the  slightest  touch,  leaving  the  poison  to 
pass  into  the  wound. 

Glands  sometimes  occur  as  secreting  cells  surrounding  a  pit  or  depression. 
These  communicate  with  the  surface  by  means  of  a  canal.  Sometimes  only 
the  apex  of  the  gland  comes  to  the  surface,  at  others  it  is  entirely  below ;  in 
this  latter  case  the  gland  is  vesicular.  Warts  (verrucce)  are  collections  of 
thickened  cells  on  the  surface  of  plants,  containing  various  matters. 
Lenticels  are  cellular  projections  on  the  surface  of  bark,  arising  from  its 
inner  portion. 

The  object  of  the  epidermis  and  its  appendages  is  to  protect  the  plant 
from  noxious  influences,  whether  atmospheric,  meteorological,  or  animal. 
Thus,  in  dry  climates  it  is  very  thick,  and  coated  with  a  waxy  secretion,  to 
prevent  the  loss  of  water.  The  stomata  permit  the  escape  of  fluid  from  the 
interior,  and  exhibit  a  compensating  contrivance,  by  which,  when  the  plant 
is  distended  with  liquid,  they  are  opened  to  their  utmost,  closing  more  and 
more  with  the  loss  of  moisture.  A  communication  is  kept  up  between  the 
air  and  inner  bark  by  means  of  lenticels,  which  thus  perform  the  functions 
of  stomata.  The  young  roots  are  produced  from  them  under  certain 
circumstances.  Some  hairs  occurring  on  the  stile  of  flowers  are  called 
collecting  hairs,  from  the  office  they  possess  in  taking  up  the  pollen.  In 
many  hairs,  especially  in  those  of  Tradescantia  or  spider  wort,  a  circulation 
of  fluids  may  readily  be  seen  to  take  place,  called  Cyclosis, 


2.  Descending  Stem  or  Root. 

The  truly  compound  organs  of  the  plant  are  the  axis  and  its  appendages, 
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the  epidermis  and  its  appendages  being  merely  the  general  investment 
The  axis  consists  of  a  root  and  a  steniy  growing  generally  in  diametrically 
opposite  directions.  The  axis  is  produced  by  the  development  of  a  spore, 
an  embryo,  or  a  leaf-bud,  in  two  OK>osite  directions.  A  spore  is  a  young 
plant  produced  in  the  interior  of  another,  without  any  agency  of  sexes,  and 
having  no  determinate  point  of  growth.  An  embryo  is  a  young  plant 
produced  by  the  agency  of  sexes,  and  situated  within  a  seed,  having  a 
determinate  point  or  points  of  growth.  A  leaf-bud  is  a  J^oung  plant 
produced  without  the  agency  of  sexes,  inclosed  within  rudimentary  leaves  or 
scales,  and  developed  on  the  outside  of  a  stem.  The  spore  and  embryo 
propagate  the  species  in  the  person  of  distinct  individuals ;  the  leaf-bud 
propagates  the  species  in  the  form  of  an  aggregation  of  individuals.  When 
the  vital  action  of  either  spore,  embryo,  or  bud,  is  excited,  development 
takes  place  upwards,  downwards,  and  laterally  or  horizontally ;  in  the  first 
case  causing  an  elongation  of  stem,  in  the  second  of  root,  in  the  third 
producing  an  increase  in  thickness. 

The  rooty  or  descending  axis,  is  distinguished  from  the  stem  by  the 
absence  of  normal  buds  and  of  stomata ;  in  exogens  there  is  generally  no 
pith,  although  a  medullary  system  is  present.  The  objects  of  the  root  are 
twofold:  to  fix  the  plant  firmly  in  the  earth,  and  to  absorb  nutritious 
substances  from  the  soil.  Although  roots  are  generally  subterranean,  they 
may  sometimes  be  aerial.  Such  roots  occur  in  epiphytes,  or  air  plants,  as 
also  in  species  of  Ficus,  well  shown  in  the  Indian  Banyan.  In  this  case 
they  are  called  adventitious,  or  abnormal.  Green-colored  aerial  roots 
contain  stomata.  In  certain  parasites,  as  the  Dodder  or  Cuscuta,  roots  are 
sometimes  produced  in  the  form  of  suckers,  which  enter  the  cellular  tissue 
of  the  plant  preyed  upon.  Roots  exposed  for  a  long  time  to  the  air, 
sometimes  lose  their  fibrils  and  develope  abnormal  buds. 

The  form  of  roots  varies  exceedingly  with  the  manner  in  which  the  axis 
descends  and  branches.  When  this  central  axis  goes  deep  into  the  ground, 
tapering  towards  the  apex,  and  without  dividing,  a  tap  root  is  produced. 
When  this  tap  root  becomes  somewhat  shortened,  and  at  the  same  time 
succulent,  it  constitutes  the  conical  root,  as  in  the  carrot ;  when  there  is  a 
slight  rounding  at  both  extremities,  instead  of  a  straight  outline,  the  root  is 
fusiform,  as  in  the  radish ;  when  the  axis  is  much  shortened  in  proportion 
to  the  thickest  diameter,  we  have  the  napiform  root  of  the  turnip ;  if  the 
root  end  abruptly,  as  if  bitten  oflf,  it  is  called  prcemorse  ;  it  may  also  be 
twisted. 

When  the  descending  axis  is  very  short,  and  at  once  divides  into  a 
number  of  nearly  equal  thin  fibrils,  the  root  is  fibrous,  as  in  many  grasses ; 
when  these  fibrils  are  short  and  succulent,  the  root  is  fasciculated ;  when 
the  fasciculi  are  uniform  and  arranged  like  coral,  the  root  is  coralline ; 
when  some  of  the  fibrils  are  developed  in  the  form  of  starchy  tubercles,  the 
root  is  tubercular  ;  it  is  nodulose  when  the  fibrils  enlarge  in  certain  parts 
only ;  moniliform  when  the  enlargement  is  at  regular  intervals,  and  of 
nearly  equal  size,  like  a  string  of  beads.  The  root  may  also  be  annulated, 
when   divided  by  constrictions    into  partial  rings ;  placentiform,  when 
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expanded  like  a  cake  ;  testiculate,  when  there  are  two  large  tubermd  roots 
of  nearly  equal  size. 

3.  Ascending  Axis,  or  the  Stem. 

The  stem  is  the  part  of  the  plant  usually  exposed  above  the  ground,  and 
bearing  the  leaves  and  flowers  ;  it  is  produced  by  the  successive  development 
of  leaf  buds  in  a  longitudinal  and  lateral  direction.  The  stem  bears  difierent 
names,  according  to  the  character  of  the  plant.  Thus,  in  ordinary  herbaceous 
plants,  it  is  called  caulis ;  in  the  case  of  trees,  truncus  ;  in  shrubs,  caudex  ; 
in  grasses,  culm;  in  palms  and  ferns,  stipe.  When  a  distinct  stem  is  present, 
the  plant  is  called  caulescent,  when  it  is  absent  acaulescent.  True  stems  are 
sometimes  absent  in  certain  plants,  which  consist  merely  of  expansions  of 
cellular  tissue,  in  the  form  of  aggregations  of  cells.  Such  are  called  Thai" 
logens,  or  Thallophytes,  and  are  represented  by  Chara,  Conferva,  and  Alga. 
'  Stems,  although  more  generally  firm  and  erect,  are  sometimes  weak,  and 
either  lie  prostrate  (procumbent  stems),  or  climb  like  the  ivy  by  means  of 
suckers  (scandent),  or  twist  round  other  plants  (volvbile).  The  direction  of 
the  twist  may  be  either  from  right  to  left,  as  in  Convolvulus,  or  from 
left  to  right,  as  in  the  Honeysuckle.  Some  plants  exhibit  both  directions 
alternately.  The  twining  plants  have  generally  herbaceous  stems ;  some, 
however,  are  woody,  as  the  Clematis,  Vine,  Honeysuckle,  &c.,  whose 
stems  are  called  Sarmenta.  Woody  climbers  are  very  common  in 
tropical  climates,  where  they  are  called  Lianas.  In  some  cases,  the  lateral 
extension  exceeds  the  longitudinal,  as  in  Testudinaria  and  some  Cacti. 

There  are  certain  points  along  stems,  at  which  leaf  buds  and  branches 
appear ;  these  are  called  nodes,  and  generally  occur  symmetrically.  The 
spaces  between  the  nodes  are  called  intemodes.  A  branch  is  but  the 
development  of  a  leaf  bud  from  one  of  the  nodes.  Spines  are  abortive 
branches,  and,  in  many  cases,  by  change  of  culture,  may  be  developed  into 
leaf  or  fruit  bearing  branches. 

When  the  stem  is  woody  and  continues  to  increase  indefinitely,  we  have 
either  trees  or  shrubs  ;  trees  when  there  is  but  one  stem,  shrubs  when  there 
are  several  stems,  mostly  of  equal  size,  springing  up  tc^ther  from  the  ground. 
A  division  of  the  shrub  is  sometimes  made  into  the  true  shrub  (frutez),  where 
there  is  a  short  stem  ;  under  shrub  {suffruiex),  where  this  is  hardly  evident ; 
and  low  shrub  (dumus),  where  the  whole  plant  is  low  and  spreading,  the 
branches  springing  up  together  as  a  multitude  of  stems  at  or  near  the 
ground.  The  equivalent  terms  are  arborescent,  fruticose,  suffruticose,  and 
dumose. 

The  transverse  section  of  the  stem,  though  generally  circular,  may  be 
oval  or  even  bounded  by  straight  lines  and  angles.  The  various  terms 
applied  sue,  terete;  half -terete;  compressed;  piano-compressed;  two-edged; 
acute-angled;  obtuse-angled ;  triangular ;  quadrangular;  quinquangular ; 
octangular;  multangular;  triquetrous,  &c.,  whose  significance  is  suffi- 
ciently evident,  with  the  exception,  perhaps,  of  the  last,  which  refers  to  a 
stem  with  three  concave  faces. 
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The  stem  does  not  always  stand  in  the  air  (aerial) ;  it  is  sometimes  below 
ground  (subterranean).  The  latter  are  sometimes  called  roots ;  true  roots, 
however,  differ  from  these,  in  never  possessing  scales  (rudimentary  leaves) 
or  nodes,  from  which  may  be  developed  eyes  (rudimentary  buds).  The 
crown  of  the  root  is  a  shortened  stem,  often  partly  subterranean,  and 
remaining  in  some  plants  after  the  upper  portions  have  withered.  This  it  is 
which  constitutes  the  persistent  portion  of  the  ascending  axis  of  the 
perennial  plant.  Here  the  internodes  are  very  short,  and  the  nodes  crowd 
so  closely  together,  that  there  appears  to  be  no  stem.  A  rhizome  or  root- 
stock  is  a  stem  running  along  the  surface  of  the  ground,  paiiially  covered 
with  soil,  and  sending  out  leaf  buds  from  the  upper  side,  and  roots  from  the 
lower.  This  is  seen  in  ferns,  iris,  &c.  A  pseudo-bulb  is  an  enlarged  bulbose 
aerial  stem,  and  is  succulent,  sometimes  with  numerous  spiral  cells  and 
vessels,  and  a  thick  epidermis.  A  soboles  is  a  creeping  subterranean  stem, 
sending  roots  trom  one  part,  and  leaf  buds  from  another.  A  tuber  is 
produced  by  a  swelling  of  the  internodes,  caused  generally  by  a  deposit  of 
starchy  matter,  as  in  the  potatoe.  The  eyes  of  the  potatoe  are  the  leaf  buds 
on  the  abbreviated  and  highly  expanded  stem.  A  corm  is  a  solid 
underground  stem,  which,  of  a  roundish  form,  neither  creeps  nor  roots,  and 
is  invested  by  series  of  imbricated  scales,  as  in  the  tulip.  It  developes  a 
second  corm  to  one  side,  which  feeds  on  the  first  and  destroys  it,  itself  to  be 
devoured  in  turn  by  a  successor. 

Stems,  with  respect  to  their  structure,  are  either  exogenous,  endogenous, 
or  acrogenous.  Exogenous  stems  (exogens)  are  those  which  increase 
indefinitely  by  layers  applied  to  the  outside.  Stems  are  endogenous 
(endogens)  when  the  bundles  of  vascular  tissue  are  produced  in  definite 
fasciculi,  and  converge  towards  the  interior,  all  additions  being  made  in  the 
interior.  In  the  acrogenous  stem  (acrogens)  the  vascular  bundles  are  all 
developed  simultaneously,  and  not  in  succession,  the  elongation  of  the  stem 
depending  on  the  union  of  the  basis  of  the  leaves  or  the  petioles,  and  the 
extension  of  the  growing  point  or  summit.  In  addition  to  the  above,  we 
have  thallogenous  plants  (thallogens)  where  there  is  simple  elongation  or 
dilatation,  without  leaf  buds  or  leaves,  and  dictyogens,  where  the  stem  has  the 
structure  of  endogens,  and  the  roots  nearly  that  of  exogens,  as  in  Smilax. 
We  shall  now  refer  to  these  more  particularly  ;  premising,  however,  that 
there  are  modifications  of  the  embryo  which  run  parallel  to  those  of  the 
stem,  the  exogen  having  a  germ  with  two  seed  lobes  or  cotyledons  (hence 
dicotyledonous)  ;  the  endogen,  one  with  but  a  single  cotyledon  (monocotyle- 
donous)  ;  and  no  lobe  whatever  in  the  acrogen  (acotyledonous). 

In  the  exogenous  or  dicotyledonous  stem,  we  have  the  type  of  most  trees 
of  temperate  climates,  embracing  both  a  cellular  and  vasoiüar  system.  The 
cellular  system  includes  the  outer  bark,  the  medullary  rays,  and  the  pith  ;  the 
vascular  the  inner  bark,  the  woody  layers,  and  the  medullary  sheath.  In 
the  earlier  stages  of  growth  the  young  exogen  is  almost  entirely  cellular ; 
after  a  time,  however,  we  perceive  wedge-shaped  bundles,  edges  of  which 
point  towards  a  common  centre,  arranged  around  a  central  cellular  mass 
called  pith,  which  is  connected  with  the  outer  bark  by  means  of  cellular 

11 


Digitized  by 


Google 


12  BOTANY. 

processes  called  medullary  rays.  At  first  the  pith  is  large,  and  occupies  a 
large  proportion  of  the  plant ;  the  medullary  rays,  also,  are  of  considerable 
thickness ;  subsequently,  by  the  increase  of  the  old  wedges  and  the 
development  of  new  ones  between  them,  the  medullary  rays  become  more 
restricted.  Such  is  the  structure  of  a  young  shoot  during  the  first  year. 
At  the  end  of  the  second  year,  the  shoot  is  found  to  have  increased  in 
diameter  by  the  formation  of  a  zone  of  vessels  consisting  of  porous  and 
woody  tissue,  and  a  zone  of  fibrous  bark,  the  medullary  rays  being  continued 
from  within  outwards,  the  number  of  such  zones  increasing  year  after 
year. 

Taking  up  the  components  of  a  stem  in  proper  succession,  we  begin  with 
a  more  particular  examination  of  the  pith.  This,  the  central  portion, 
consists  of  cellular  tissue,  the  cells,  often  hexagonal,  diminishing  towards 
the  circumference.  Pith  is  at  first  of  a  greenish  color,  and  full  of  fluid ; 
subsequently  this  disappears,  leaving  a  light  colored,  spongy,  dry  mass« 
Sometimes  in  drying,  it  separates  into  regular  cavities,  as  in  the  Walnut 
and  Jessamine ;  in  this  case  it  is  said  to  be  discoid  or  disciform.  More 
frequently  the  cavities,  when  they  exist  at  all,  are  of  irregular  shape. 
Occasionally  there  are  vessels  in  the  pith ;  sometimes,  also,  regular  deposits. 
The  elder  exhibits  an  abundant  pith ;  rice  paper  consists  of  sections  of  pith, 
the  exact  origin  of  which  is,  however,  still  undecided ;  some  ascribe  it  to  a 
species  of  iEschymomene.  The  object  of  the  pith  is  to  furnish  nourishment 
to  the  young  buds,  for  which  purpose  it  is  often  filled  with  dextrine  or 
starch,  convertible  into  sugar  by  the  process  of  vegetation.  When  the 
woody  circle  of  the  first  year  is  complete,  the  pith  remains  stationary  as  to 
size  ever  afterwards. 

The  medullary  sheath  consists  of  fibro- vascular  or  spiral  vessels  imme- 
diately including  the  pith,  projections  of  which  pass  through  this  sheath  into 
the  medullary  rays.  A  few  woody  fibres  are  usually  intermingled  with  the 
spiral  vessels.  This  sheath  is  in  direct  communication  with  the  leaf  buds 
and  the  veins  of  the  leaves,  and  carries  up  oxygen  liberated  by  the 
decomposition  of  carbonic  acid  or  of  water,  conducting  it  into  the  leaves. 

Woody  Layers.  During  the  first  year,  the  vascular  cylinder  consists  of 
an  internal  layer  of  spiral  vessels  forming  the  medullary  sheath,  and 
external  bundles  of  porous  and  ligneous  vessels.  Subsequently,  the  layer  of 
spiral  vessels  is  not  repeated,  but  concentric  zones  of  porous  vessels  and  of 
pieurenchyma  are  formed,  constituting,  in  the  tree,  the  woody  circles. 
Exogenous  plants  are  sometimes  termed  cyclogens,  from  their  exhibiting 
these  concentric  circles.  A  transverse  section  of  a  branch  or  trunk  of  a 
tree  usually  shows  these  concentric  circles  very  clearly,  each  one  of  which 
is  generally  supposed  to  represent  the  growth  of  a  year.  The  circle  of  largo 
pores  usually  seen  to  separate  contiguous  layers,  is  composed  of  the  mouths 
of  porous  vessels.  The  distinctness,  as  well  as  the  size  of  these  circles,  varies 
in  different  plants,  and  even  in  diflferent  parts  of  the  same  section.  Neither 
is  the  number  of  rings  in  a  cross-section  to  be  taken  as  an  indication  of  the 
true  age  of  a  tree,  since  there  is  good  reason  for  supposing  that  two  and 
even  more  rings  may  be  formed  in  a  single  year,  while  one  ring  may  occupy 
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two  years  in  its  formation.  The  rule  is  liable  to  fewer  exceptions  in  the 
trees  of  temperate  climates,  where  there  are  well  defined  periods  of  heat  and 
cold  alternating  once  in  the  year.  Not  only  the  size  but  the  texture  of  the 
woody  layers  varies  in  different  parts  of  the  same  cross-section.  The  vessels, 
at  first  open  and  admitting  a  ready  passage  to  the  juices  of  the  plant, 
ultimately  become  thickened  and  possibly  entirely  filled  by  the  deposit  of 
hard  matter.  It  is  this  which  constitutes  the  distinction  between  duramen 
or  heart-wood,  and  alburnum  or  sap-wood,  the  latter  being  exterior  to  the 
former,  lighter  colored,  and  less  compact.  In  some  trees,  as  Tilia,  the 
chestnut,  and  others,  no  such  distinction  is  readily  evident.  The  thicker  the 
tree  the  greater  is  the  proportion  of  heart- wood  in  the  cross  section.  It  is 
the  heart- wood  that  constitutes  the  most  useful  portion  of  timber,  owing  to 
its  greater  strength  and  less  tendency  to  decay. 

The  cambium  is  a  layer  of  semifluid  matter  which  marks  the  separation 
between  the  wood  and  the  bark.  This  is  an  organizable  mucilage,  and 
firom  it  new  elementary  organs  are  formed,  whether  these  consist  of  vascular 
or  of  cellular  tissue. 

The  bark  (cortex)  lies  external  to  the  wood,  and  like  it,  consists  of  several 
layers.  At  first  it  is  cellular,  like  pith ;  subsequently  it  becomes  more  or 
less  altered  by  secondary  deposits.  While  composed  of  a  cellular  and 
vascular  system,  like  the  wood,  the  position  and  relative  proportion  of  the 
elements  vary  in  the  two.  In  the  bark  the  cellular  system  is  external  and 
much  developed ;  in  the  wood  it  is  internal  and  restricted.  The  cellular 
portion  consists  of  an  external  layer  of  epidermis,  already  described,  then 
one  of  epiphloeum,  within  which  is  the  mesophloeum  ;  the  vascular  portion 
of  the  internal  layer  is  called  liber,  endophloeum,  or  true  bark. 

The  endophloeum,  or  liber,  is  composed  of  pleurenchyma,  mixed  with 
laticiferous  vessels  and  cellular  tissue,  resting  on  the  alburnum.  The  tubes 
of  the  pleurenchyma  are  often  thickened  by  deposits  of  secondary  matter  in 
concentric  cylinders,  thus  acquiring  a  considerable  degree  of  tenacity,  as  in 
the  Lace  tree,  the  Linden,  the  Paper  mulberry,  &c.*  The  mesophloeum 
lies  immediately  outside  of  the  liber,  and  consists  of  polyhedral  cells,  usually 
containing  chlorophylle,  sometimes  raphides.  The  epiphloeum  is  the  outer 
covering  of  the  bark,  the  epidermis  excepted,  which  is  often  absent,  and 
consists  of  cubical  or  tabular  cells,  without  chlorophylle ;  the  elongation  of 
these  cells  is  horizontal,  thus  difiering  from  the  cells  of  mesophloeum. 
Usually  of  a  single  layer  of  cells,  epiphloeum  sometimes  exhibits  several,  as 
in  the  bark  of  the  cork  tree,  or  the  cork  of  commerce. 

The  increase  of  bark  takes  place  in  a  manner  directly  opposite  to  that  of 
the  wood.  In  the  latter,  new  layers  are  developed  on  the  outside  of  the  old 
ones ;  in  the  former,  on  the  inside  of  the  several  portions.  Thus  the  outer 
layers  of  bark  become  distended,  and  if  elastic,  retain  their  continuity,  as  in 
the  beech ;  if  not  elastic,  they  either  become  fissured  and  crumbled  off,  or 
they  exfoliate  in  patches,  as  in  some  species  of  Hickory,  Birch,  and 
Button  wood.  An  incision  in  the  wood  of  a  tree  is  deepened  with  increasing 
age ;  if  in  the  bark,  it  gradually  becomes  shallower  and  shallower,  finally 
disappearing. 
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The  medullary  rays,  or  plates,  or  the  silver  grain  of  carpenters,  keep  up 
a  communication  between  the  bark  and  the  pith,  these  being  generally 
separated  by  vascular  layers.  They  consist  of  cellular  tissue,  which  has 
been  gradually  compressed,  so  as  to  give  a  muriform  appearance  to  the  cells. 
The  space  they  occupy,  at  first  large,  is  diminished  more  and  more  with 
increasing  age.  A  transverse  section  of  a  woody  stem  presents  the 
appearance  of  narrow  lines  running  from  the  centre  to  the  circumference. 
A  longitudinal  section  shows  that  these  rays  are  not  laminae  continuous 
from  one  end  to  the  other,  but  are  broken  up  by  the  intervention  of  woody 
fibres. 

We  have  thus  described  the  normal  character  of  the  exogenous  stem. 
There  are,  however,  certain  anomalous  appearances  in  certain  plants,  which 
are  not  readily  reducible  to  rule.  In  place  of  the  concentric  arrangement 
of  the  vascular  layers,  there  are  sometimes  only  a  few  rows  of  wedge-shaped 
bundles,  and  additions  made  by  the  interposition  of  new  bundles,  just  as  in 
the  young  herbaceous  normal  stem ;  sometimes  these  vascular  bundles  are 
arranged  in  zones.  Again,  in  some  cases  the  separating  layers  are  cellular, 
not  fibrous ;  sometimes  the  woody  layers  are  arranged  in  a  very  irregular 
manner.  In  some  Bignonias  the  layers  are  divided  into  four  wedge-shaped 
portions,  probably  by  an  introversion  of  the  liber.  In  Paullinia  a  central 
woody  mass  is  sometimes  surrounded  by  others  likewise  cylindrical.  In 
some  Malpighiacese,  the  outer  surface,  instead  of  being  cylindrical,  exhibits 
very  irregular  lobes  and  indentations. 

The  stems  of  endogenous  plants  present  many  features  different  from 
those  which  we  have  found  to  exist  in  exogens,  and  especially  in  that  there 
is  no  absolute  or  visible  distinction  into  pith,  medullary  rays,  wood,  and 
bark.  There  is  an  intermixture  of  bundles  of  fibro- vascular  tissue  among  a 
mass  of  cellular  tissue,  the  whole  overlaid  by  a  zone  of  denser  cellular  and 
woody  tissue,  inseparable  from  the  stem.  In  the  young  plant  the  centre  of 
the  stem  is  occupied  entirely  by  cells,  around  which  the  vessels  are  grouped, 
increasing  in  numbAr  towards  the  circumference.  The  central  cells  are 
sometimes  ruptured  and  absorbed,  leaving  a  cavity;  more  generally, 
however,  they  are  persistent,  becoming  gradually  encroached  upon  by  the 
increasing  vascular  system.  The  external  layer  of  the  endogenous  plant 
occupying  the  place  of  bark,  and  known  as  false  hark,  is  a  dense  layer  of 
cellular  tissue,  into  which  the  lower  ends  of  the  vascular  fibres  dip,  losing 
their  vascularity  as  soon  as  they  reach  it. 

The  opinion  originally  entertained  that  the  new  layers  of  vascular  fibres 
were  developed  inside  the  old  ones,  and  pushed  these  out  towards  the  cortical 
envelope,  appears  not  to  be  strictly  correct,  as,  although  at  first  they  are 
thus  internal,  yet,  subsequently,  they  curve  outwards^  to  run  into  the 
exterior,  as  already  mentioned.  After  all,  the  true  distinction  between 
exogenous  and  endogenous  stems  consists  in  this :  in  the  former,  the  woody 
or  vascular  layers  increase  indefinitely  at  their  periphery;  in  the  latter, 
they  are  arrested  in  lateral  growth  at  a  definite  epoch.  When  it  is  one 
terminal  bud  alone  of  an  endogen  that  developes,  the  stem  may  be  truly 
cylindrical ;  when  several  develope,  however,  the  stem  will  be  conical.  A 
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single  terminal  bud,  as  that  just  referred  to,  an  example  of  which  is  to  be 
found  in  the  Palm,  is  called  a  phyllophor,  or  phyllogen.  From  this  bud  are 
developed  the  leaves  with  which  the  vascular  bundles  are  connected, 
forming,  as  it  were,  their  roots ;  when  the  leaves  of  one  bud  decay  another 
is  produced  in  the  centre,  the  bases  of  the  leaves,  as  they  die  and  fall  off, 
leaving  a  scar  on  the  stem.  There  is  no  way  of  determining  the  age  of  an 
endogen,  a  palm  for  instance,  by  examining  a  cross-section,  since  there  are 
no  rings  of  growth ;  an  approximation  may,  however,  be  found  from  the 
known  length  of  the  tree,  elongation  proceeding  pretty  uniformly,  and  at  a 
determinate  rate  for  different  species.  Occasionally  there  are  several 
terminal  buds,  which  may  cause  a  dichotomization  or  branching  of  the 
plant ;  in  many,  however,  there  is  but  a  single  one,  whose  decapitation  is 
followed  by  the  death  of  the  tree. 

The  third  kind  of  stem,  the  acrogenous,  or  acotykdonous,  is,  in  general 
appearance,  not  unlike  that  of  most  endogens,  in  being  unbranched,  of 
nearly  uniform  diameter,  and  bearing  a  tuft  of  leaves  at  the  summit ;  the 
internal  structure,  however,  always  furnishes  a  ready  means  of  distinction. . 
Acrogens  are  rarely  arborescent ;  a  good  illustration  is,  however,  to  be  found 
in  the  Tree  Fern,  the  stem  of  which  is  called  a  rachis  or  stipe.  A  trans- 
verse section  exhibits  a  circle  of  vascular  tissue,  composed  of  masses  of 
various  forms  and  size,  near  the  circumference ;  the  centre  is  either  hollow 
or  formed  of  cellular  tissue.  On  the  outside  of  the  vascular  circle  there  are 
cells  covered  by  a  cellular  integument,  representing  an  epidermis,  often  very 
compact,  and  formed  originally  of  the  bases  of  the  leaves.  The  vascular 
bundles  are  all  formed  simultaneously,  and  their  number  depends  upon  that 
of  the  individual  leaves  or  petioles.  Although  the  acrogen  is  said  to  grow 
only  from  the  top,  yet,  strictly  speaking,  there  is  a  slight  increase  in 
diameter,  as  is  shown  in  the  separation  of  the  rhomboidal  leaf-scars,  which 
originally  were  in  contact.  These  scars,  or  cicatrices,  are  generally 
arranged  in  spiral  series  around  the  stem,  which  always  carries  their  traces. 

In  thallogenSy  which  are  simple  expansions  of  cellular  substance,  some- 
times in  definite  directions,  sometimes  in  all  directions,  there  is  no  axis 
whatever,  nothing  but  threads  woven  together  or  separate,  or  else  cells, 
lobes,  plates,  or  enlargements  of  various  kinds. 

A  few  words  as  to  the  functions  of  the  different  parts  of  the  stem  must 
conclude  this  portion  of  our  subject.  The  office  of  the  pith,  as  already 
mentioned,  is  to  convey  nourishment  to  the  young  plant.  By  means  of  the 
medullary  sheath  a  connexion  is  kept  up  between  the  central  parts  of  the 
stem  and  the  leaves,  by  means  of  spiral  vessels,  part  of  whose  object  may 
be  the  transmission  of  air.  The  medullary  rays  preserve  a  communication 
between  the  bark  and  the  pith,  and  are  directly  connected  with  the 
formation  of  leaf  buds  and  the  matter  of  the  cambium.  The  bark  protects 
the  tender  wood,  conveys  the  elaborated  sap  downwards  from  the  leaves, 
and  is  the  medium  in  which  many  of  the  secretions  are  deposited.  By 
means  of  the  vascular  bundles  the  crude  sap  is  conveyed  from  the  roots  to 
the  leaves.  In  woody  fibre  these  bundles  become  ultimately  choked  up 
by  the  secondary  deposits. 
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4.  Leaves  and  the  Appendages. 

A  leaf  is  a  symmetrical  lateral  expansion  of  the  bark,  and  is  intimately 
connected  with  the  internal  part  of  the  internal  axis.  Leaves,  at  first,  are 
mere  projections  of  cellular  tissue,  closely  united  to  each  other;  subsequently 
they  enlarge  with  the  addition  of  vascular  tissue,  and  finally  subsume  a 
l^ermanent  form  and  position  along  the  axis.  Whenever  a  leaf-bud  is 
formed,  a  leaf  is  also ;  this,  if  not  entirely  developed,  is  at  least  rudimentary. 
Two  essential  modifications  of  the  leaf  have  been  observed  according  as  the 
medium  of  existence  is  air  or  water. 

In  aerial  leaves  we  have  a  skeletal  vascular  tissue  in  the  form  of  veins, 
ribs,  or  nerves,  the  interspaces  filled  up  by  cellular  tissue  in  the  shape  of 
parenchyma,  the  whole  invested  by  epidermis.  The  vascular  system  is 
continuous  with  that  of  the  stem ;  the  vessels  from  the  interior  of  the  stem 
spread  out  on  the  surface,  the  more  external  in  the  former  appearing  on  the 
inferior  face  of  the  latter.  This  is  well  illustrated  by  the  fact,  that  in  the 
upper  part  of  the  leaf  we  find  spiral  vessels  and  woody  fibre,  in  the  lower 
there  are  laticiferous  vessels  and  fibres  like  those  of  liber.  The  vascular 
system  is  distributed  in  the  form  of  simple  or  branching  veins. 

The  epidermis  generally  difiers  on  the  two  sides  of  the  leaf.  Thus,  it  is 
on  the  under  face  that  the  stomata  are  found  in  largest  quantity,  sometimes 
exclusively ;  hairs  also  are  of  much  more  frequent  occurrence.  In  leaves 
floating  on  the  surface  of  water  the  stomata  are  superior.  The  parenchyma 
of  the  leaf  is  that  cellular  tissue  filling  up  the  interspaces  of  the  vascular 
fibre.  Other  names  are  diachyma  and  mesophyllum.  This  parenchyma 
exhibits  two  series  of  cells,  different  in  form  and  arrangement. 

Submerged  leaves,  or  those  developed  under  water,  exhibit  many  points 
of  difference  from  aerial  leaves.  There  is  here  no  fibro- vascular  system, 
but  merely  an  aggregation  of  cells,  which  sometimes  simulate  veins.  There 
is  no  true  epidermis,  nor  are  there  any  stomata.  Sometimes  there  is  only 
a  net-work  of  filamentoid  cells,  the  interspaces  not  filled  with  parenchyma. 
Such  leaves  are  called  fenestrate. 

The  ordinary  leaf  in  its  fullest  form  consists  of  an  expanded  flat  portion, 
called  the  blade,  or  laminar  merühal ;  of  a  narrower  portion,  called  stalk, 
petiole,  or  petiolary  merithal,  which  is  continuous  with  the  midrib;  and 
sometimes  of  a  portion  at  the  base  of  the  petiole,  forming  a  sheath  or  vagina  ; 
the  latter,  again,  may  be  developed  in  the  form  of  small  leaves,  called 
stipules.  When  a  leaf  has  a  distinct  stalk,  it  is  said  to  be  petiolate  ;  when 
there  is  no  stalk,  it  is  called  sessile.  When  sessile  leaves  embrace  the  stem 
they  are  said  to  be  amplexicauL  The  portion  of  the  leaves  next  to  the  stem 
is  the  base,  the  opposite  extremity  is  the  apex.  The  surfaces  of  the  leaves 
are  called  the  pagince ;  the  edges  or  margin,  the  circumscription.  The  usual 
position  of  the  leaf  is  horizontal ;  sometimes  it  is  vertical,  or  else  between  the 
two  positions.  The  upper  angle,  formed  by  the  petiole  with  the  stem,  is  the 
axilla ;  anything  arising  from  that  part  is  axillary.  The  petiole  is  some- 
times articulated  with  the  stem,  leaving  a  scar  on  the  latter  when  it  falls ; 
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in  other  cases  it  is  continuous  with  the  stem.  When  leaves  fall  off  annually, 
or  about  the  same  time,  they  are  called  deciduous ;  when  they  remain  for 
several  years,  or  only  fall  singly  through  the  year,  they  are  evergreen, ' 

By  the  venation  or  nervation  of  a  leaf  is  meant  the  distribution  of  ttie 
fibro-vascular  bundles  in  it.  This  may  be  traced  in  most  cases,  but 
instances  occur,  as  in  sea- weeds  and  other  submerged  plants,  where  true 
veins  do  not  exist ;  such  are  said  to  be  veinless.  There  is  generally  a  more 
or  less  central  vein  larger  than  the  rest,  called  the  midrib,  giving  off  lateral 
veins  {primary  veins),  which  either  end  within  the  margin,  or  else  go 
entirely  out  to  the  edge.  Smaller  veins,  given  off  by  the  midribs,  are  called 
costal,  these  giving  origin  to  veinlets.  Sometimes,  instead  of  one  central 
midrib,  there  are  several  large  ribs  diverging  from  the  part  where  the 
petiole  enters  the  blade.  These  give  off  secondary  veins,  which,  in  turn, 
furnish  tertiary,  all  apparently  anastomosing,  and  giving  a  reticulated 
appearance  to  the  surface  of  the  leaf.  Such  leaves  are  called  reticulated, 
or  net  veined.  Parallel  veined  leaves  are  those  in  which  there  is  a  central 
rib,  giving  off  a  single  series  of  well  defined  veins,  parallel  to  each  other  ;  or 
else  there  are  several  ribs  which  run  from  base  to  apex,  nearly  parallel  to 
the  edge  of  the  leaf  or  to  each  other.  Leaves  of  this  kind  are  of  usual 
occurrence  in  endogenous  plants. 

Leaves  are  either  simple  or  compound.  The  simple  leaf  has  but  one 
articulation  with  the  stem,  and  the  incisions  in  the  margin  do  not  reach  the 
midrib.  The  compound  leaf  has  other  articulations  beyond  that  with  the 
stem,  or  consists  of  leaflets  separately  attached  to  the  petiole.  All  leaves  at 
first  are  simple,  and  the  nature  of  the  compound  character  is  intimately 
connected  with  the  venation. 

A  simple  leaf  is  equal  or  oblique,  according  as  the  midrib  bisects  the  blade 
symmetrically  or  not.  Should  the  margin  be  even,  without  divisions,  the 
leaf  is  entire.  When  the  projections  are  more  or  less  irregular  and  pointed, 
the  leaf  is  dentate ;  when  arranged  regularly,  and  like  the  teeth  of  a  saw, 
we  have  a  serrate  leaf;  crenate,  when  the  serrations  are  rounded.  Should 
the  indentations  of  the  margin  extend  about  half-way  to  the  midrib,  the 
leaf  is  cleft  {fidus),  the  segments  are  fissures.  A  continuation  of  the 
division  to  the  midrib  gives  us  a  partite  leaf,  with  partitions  for  the 
segments. 

Should  the  divisions  occur  in  a  feather- veined  leaf,  this  becomes  pinnatifid 
when  the  divisions  extend  about  to  the  middle,  and  are  rather  broad ; 
pectinate,  when  they  are  narrow,  like  the  teeth  of  a  comb.  Should  the 
incisions  extend  to  the  midrib,  the  leaf  becomes  pinnatipartite.  These 
primary  divisions  may  again  be  subdivided,  forming  a  bipinnatifid,  or 
bipinnatipartite  leaf;  tripinnatifid  indicates  a  still  further  subdivision.  A 
pinnatifid  leaf  is  runcinate  when  the  divisions  are  sub-triangular,  with  the 
extremities  pointed  slightly  backwards,  as  in  the  Dandelion.  When  the 
apex  consists  of  a  large  rounded  lobe,  and  the  somewhat  rounded  divisions 
become  gradually  less  and  less  towards  the  base,  the  leaf  is  lyrate.  It  is 
panduriform  when,  with  a  rounded  apex,  there  is  a  concavity  on  each  side, 
like  that  of  a  violin. 
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In  a  simple  leaf,  with  radiating  venation,  we  have  lobes  or  clefts  when 
the  incisions  extend  about  half-way  to  the  base,  a  prefix  being  added  to 
indicate  the  number,  as  three-lobed  or  trifid,  many-lobed  or  multifid,  &c.  A 
leaf  is  palmate  when  the  leaf  is  cleft  only  partly,  so  as  to  resemble  a  palm 
with  short  fingers ;  it  is  digitate  when  the  divisions  are  deeper,  and  five  in 
number,  like  long  fingers ;  it  is  dissected  when  there  are  numerous  narrow 
.divisions  extending  nearly  up  to  the  base.  A  pedate,  or  pedatifid  leaf,  is  one 
in  which  there  are  three  primary  divisions  with  two  lateral,  somewhat  like 
the  foot  and  toes  of  a  bird. 

In  all  the  cases  just  considered  the  petiole  is  in  the  plane  of  the  leaf. 
The  petiole  may,  however,  meet  the  leaf  at  an  angle  either  right  or  acute. 
When  the  stalk  is  inserted  into  the  middle  of  a  tolerably  entire  leaf,  this  is 
orbicular  in  shape,  and  peltate  in  respect  to  the  petiole ;  the  term  peltate  is 
also  applied  to  cases  where  the  stalk  is  inserted  within  the  continuous 
margin. 

When  a  leaf  is  very  narrow,  with  the  edges  parallel,  as  in  the  Pines,  it  is 
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acicular  or  linear  {fig,  I).  When  the  veins  diverge,  those  in  the  middle 
longest,  and  the  margin  tapering  gently  to  either  end,  the  leaf  is  lanceolate 
{fig-  2).  Should  the  ends  be  rounded,  we  may  have  a  rounded  {fig.  3), 
elliptical  {fig,  4),  oval  {fig.  5),  or  oblong  {fig.  6)  leaf  When  the  veins  at 
the  base  are  longest  the  leaf  is  ovate  or  egg-shaped  {fig,  7),  and  obovaU 
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when  those  at  the  apex  are  longest.  Leaves  also  are  cuneate  or  wedge- 
shaped  (ßg,  8),  spathulate  {fig,  9),  subulate  {fig.  10) ;  acuminate,  or  drawn 
out  mto  a  point  of  greater  or  less  extent  {fig,  11) ;  mucronate,  with  the  free 
extremity  of  the  mid-rib  projecting  from  the  margin  {fig,  12). 

When  the  parenchyma  is  deficient  at  the  apex,  so  as  to  form  two  rounded 
lobes,  the  leaf  is  obcordate;  when  the  deficiency  is  very  slight,  it  is 
emarginate ;  when  the  apex  is  merely  flattened  or  slightly  indented,  the 
leaf  is  retuse  {fig,  13).  If  the  apex  appear  as  if  cut  off,  so  that  the  margin 
is  straight  or  obtusely  angled,  the  leaf  is  truncate  {fig,  14).  A  leaf  is 
cordate  when  the  petiole  enters  a  base  having  a  rounded  emargination 
{fig,  15),  and  kidney-shaped  or  reniform  when  the  apex  also  is  rounded 
{fig.  16).  When  the  lobes  are  prolonged  downwards  and  acutely,  the  leaf 
is  sagittate  {fig,  17) ;  hastate,  when  they  proceed  at  right  angles.  When 
the  veins  of  leaves  spread  out  in  more  than  one  plane,  and  by  the  develop- 
ment of  parenchyma  a  succulent  leaf  is  produced,  we  may  have  conical, 
ensiform  or  sword-like,  prismatic,  acinaciform  or  scymeter-shaped  {fig.  18), 
and  dolabriform  or  axe-shaped  leaves  {fig.  19).  The  margin  of  the  leaf 
may  be  wavy,  undulated,  or  crisped,  when  it  is  puckered  from  a  superabun- 
dance of  cellular  tissue.  There  are  numerous  other  shapes  of  leaves, 
although  these  and  their  binary  combinations  are  the  most  important ;  the 
rest  will  readily  suggest  themselves. 

Compound  leaves  are  leaves  in  which  the  divisions  pass  down  to  the 
midrib,  so  as  to  subdivide  the  leaf  into  smaller  and  distinct  leaves,  called 
leaflets.  The  midrib  or  petiole  thus  appears  like  a  branch  with  so  many 
distinct  leaves,  each  articulated  to  it.  When  the  compound  leaf  dies,  it  is 
generally  the  primary  petiole  that  falls  off,  carrying  with  it  all  those 
secondary  to  it.  Leaflets,  like  leaves,  may  be  either  sessile  or  supported  on 
a  distinct  stem,  called  a  petioluU, 

A  feather- veined  compound  leaf  is  said  to  be  pinncUe  {fig,  20)  when  each 
one  of  the  primary  veins  forms  the  midrib  of  a  leaflet ;  bipinnate  {fig.  21) 
when  the  secondaiy  veins  are  midribs,  and  are  articulated  to  the  primary ; 
tripinnate  or  decompound  when  the  tertiary  veins  stand  in  the  same  relation 
to  distinct  leaflets ;  a  leaf  still  fiirther  divided  is  supradecompound,  ^ 

When  a  pinnate  leaf  has  one  pair  of  leaflets,  it  is  unijugate ;  two, 
bijugate  ;  many  pairs,  multijugate.  When  a  pinnate  leaf  ends  in  a  pair  of 
pinnse,  it  is  equally  or  abruptly  pinnate  {pari-pinnate) :  a  single  terminal 
leaflet  furnishes  an  unequally  pinnate  {impari-pinnate)  leaf.  When  the 
leaflets  are  not  directly  opposite  to  each  other,  the  leaf  is  alternately 
pinnate  :  it  is  impari-pinnate  when  the  pinnae  are  of  unequal  size. 

In  leaves  with  radiating  venation,  and  in  which  each  vein  forms  the 
midrib  of  a  separate  leaflet,  we  have  a  temate  leaf  with  three  leaflets ; 
quatemate  with  four;  quinate  with  five,  &c.  Should  the  parenchyma 
connecting  three  ribs  of  a  temate  leaf  subdivide,  so  that  each  of  these  forms 
the  midrib  of  a  new  leaflet,  the  compound  leaf  is  bitemate ;  another  such 
subdivision  gives  a,^ritemate  leaf,  &c. 

The  petiole,  or  that  part  of  the  leaf  which  unites  the  blade  with  the  stem, 
consists  of  one  or  more  bundles  of  vascular  tissue,  with  a  varying  amount 
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of  parenchyma;  the  manner  in  which  the  vessels  enter  the  leaf,  and  their 
connexion  with  the  stem,  has  already  been  referred  to.  Where  the  petiole 
joins  the  stem,  there  is  generally  a  constriction,  and  immediately  external 
to  this,  a  swelling  out,  of  cellular  tissue.  At  other  times  the  petiole  is  not 
thus  articulated,  but  either  is  a  continuation  of  the  stem  or  embraces  it. 
When  articulated  leaves  drop,  there  is  left  a  cicatrix  or  scar,  which  in 
many  cases  is  permanent.  The  petiole  varies  both  in  length  and  strength. 
A  compressed  petiole,  as  in  the  Aspen,  renders  a  leaf  more  sensitive  to 
slight  currents  of  wind.  A  phyllodium  is  a  petiole  compressed  and 
extended  vertically,  so  as  sometimes  to  supply  the  place  of  a  leaf. 
Sometimes  the  petiole  of  a  leaf  runs  out  into  a  tendril  or  cirrhus  ;  more 
frequently  there  is  no  blade  whatever  to  such  a  petiole. 

A  stipule  is  a  membranous  expansion  or  other  process  found  on  each  side 
of  the  base  of  a  petiole.  When  attached  to  a  leaflet,  it  is  called  a  stipel. 
Plants  with  stipules  are  stipulate ;  without  them,  exstipulate.  No  definite 
shape  can  be  assigned  to  the  stipule,  its  only  characteristic  being  the 
position  above  mentioned. 

Occasionally  there  are  anomalous  forms  of  petiole  and  leaf,  which  merit 
some  special  consideration.  The  true  leaf  is  sometimes  entirely  absent, 
and  its  place  supplied  by  phyllodia  or  by  stipules.  Scales  frequently  replace 
leaves,  of  which  indeed  they  are  to  be  considered  as  abortions.  Several 
leaves  sometimes  unite  together,  forming  a  connate  leaf;  when  the  basal 
lobes  of  a  leaf  are  united  around  the  stem,  it  is  perfoliate ;  when  the 
laminae  of  a  leaf  run  down  and  are  united  to  the  stem,  it  is  decurrent.  The 
vascular  bundles  and  parenchyma  are  sometimes  separated  or  arranged  so 
as  to  inclose  cavities,  as  in  the  tubular  or  fistular  leaf  of  the  onion,  as  also 
in  the  ascidia  or  pitchers  of  such  plants  as  Sarracenia  or  Nepenthes. 
•  Leaves  occupy  definite  situations  on  the  plant,  and  have  special  names  in 
different  positions.  When  they  arise  from  the  crown  of  the  root,  they  are 
radical ;  those  on  the  stem  are  cauline ;  on  the  branches,  ramal ;  on  flower 
stalks,  floraL  The  leaves  first  developed  are  seminal;  those  appearing 
subsequently,  primordial. 

The%rrangement  of  the  leaves  on  the  axis  follows  in  definite  order,  and  is 
called  phyllotaxis.  Normally,  the  nodes  from  which  the  leaves  spring  are 
ranged  in  a  regular  spiral  round  the  stem.  The  internode  between  several 
nodes,  may,  however,  be  suppressed,  so  as  to  exhibit  several  nodes  at  the 
same  height  on  the  stem.  When  two  leaves  are  thus  produced,  at  the  same 
level  and  on  different  sides  of  the  stem,  they  are  opposite ;  when  more  than 
two,  verticillate  or  whorled.  The  imaginary  line  connecting  the  bases  of 
one  pair  of  opposite  leaves  often  crosses  rectangularly  the  corresponding 
line  of  the  next  pair ;  the  pairs  are  then  said  to  decussate. 

When  a  single  leaf  is  produced  at  a  node,  and  each  node  is  separated 
from  the  next  by  an  internode,  the  leaves  are  alternate.  When,  in  a  spiral 
series  of  alternate  leaves,  one  leaf  is  immediately  below  the  third  above  it, 
the  arrangement  is  distichous :  when  it  is  the  fourth  Which  stands  in  this 
relation,  tristichous.  In  this  spiral  arrangement,  there  are  two  elements,  the 
number  of  coils  or  turns  of  the  spiral  before  one  leaf  is  found  to  come 
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immediately  above  another,  and  the  number  of  leaves  arranged  along  this 
interval  of  the  spiral.  The  relation  of  the  two  is  usually  expressed  by  a 
firaction  whose  numerator  indicates  the  number  of  turns,  and  the  denomi- 
nator the  number  of  leaves.  Thus,  a  phyllotaxis  of  |  indicates  that  one 
leaf  is  immediately  in  a  line  below  the  6th  above  it,  or  that  there  are  5 
leaves  in  the  series  and  2  turns  of  the  spiral.  The  generating  spiral  may 
run  from  left  to  right,  or  from  right  to  left,  both  being  occasionaUy  found  in 
the  branches  and  stem  of  a  plant ;  when  it  is  the  same  throughout  the  plant, 
the  arrangement  is  homodromous  ;  when  different  in  the  branches  from  the 
stem,  heterodromous.  Sometimes  the  phenomena  are  such  as  to  give  rise  to 
the  supposition  oftwo  generating  spirals  at  the  same  time,  as  in  certain  opposite 
and  verticillate  leaves.  The  final  cause  of  this  spiral  arrangement  is  to  enable 
all  the  leaves  to  have  a  nearly  equal  exposure  to  light,  and  thus  prevent 
anything  abnormal  in  the  growth  of  the  plant,  this  being  in  great  measure 
determined  by  the  leaves. 

The  buds  which  are  seen  to  form  at  different  parts  of  the  stem  are  of  two 
kinds,  leaf  buds  and  flower  buds,  the  former  producing  leaves,  the  latter 
flowers.  The  leaf  buds  consist  of  rudimentary  leaves  inclosing  a  growing 
vital  point,  which  lengthens  upwards  or  from  the  point  of  attachment.  The 
flower  buds  consist  of  rudimentary  leaves  inclosing  a  f^ed  or  stationary 
vital  point. 

The  leaf  bud,  to  which  we  shall  here  confine  our  attention,  is,  in  external 
appearance,  a  collection  of  scales  (rudimentary  leaves)  arranged  one  above 
the  other  in  an  imbricated  manner.  The  centre  or  growing  point  which 
they  inclose  is  cellular  matter  coated  with  a  thin  stratum  of  spiral  vessels, 
the  two  answering  to  the  pith  and  medullary  sheath  of  exogens.  By  the 
growth  of  the  leaf  bud,  branches  are  formed,  such  of  the  scales  as  are  alive 
changing  into  leaves  with  the  advancement  of  vegetation,  and  the  evolution 
of  the  branch  not  slightly  resembling  the  drawing  out  of  the  joints  of  a 
spyglass.  Leaf  buds  are  formed  in  the  axils  of  previously  formed  leaves ; 
they  may  be  terminal  or  lateral.  The  leaf  buds  may  be  made  to  grow  on 
other  plants  than  those  from  which  they  were  originally  developed,  as  in  the 
process  called  budding.  They  may  even  detach  themselves  spontaneously 
from  the  axils  of  leaves,  and  germinate  when  p4anted  in  the  ground.  The 
tree  may,  in  fact,  be  considered  as  an  assemblage  of  leaf  buds  or  phytons, 
which  send  out  stems  and  leaves  in  one  direction,  and  fibres  in  the 
other.  In  temperate  climates  the  leaf  buds  are  produced  during  autumn 
and  winter,  and  protected  from  injury  by  the  external  scales  (themselves 
rudimentary  leaves),  and  occasionally  by  an  additional  downy  or  resinous 
investment. 

The  manner  in  which  the  leaves  are  arranged  in  the  bud  is  called  their 
vernation^  gemmation,  or prcefoliation.  This  is  constant  for  the  same  species. 
The  leaves  may  be  either  placed  in  simple  apposition,  or  folded  or  rolled  up  in 
various  modes.  In  the  accompanying  figures,  a-g  represent  vertical 
sections ;  A-n  are  horizontal.     The  dot  represents  the  axis. 
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The  vernation  then  may  be  reclinate  {a)  ;  circinate  (g) ;  candupKcaU 
(b)  ;  plicate  or  plaited  (c)  ;  convolute  or  supervolute  (d) ;  involute  (e) ; 
ri' volute  {/).  With  regard  to  the  combination  of  leaves  in  a  bud,  they  may 
be  valvate  {h) ;  imbricated^  twisted,  or  spiral  (i)  ;  induplicate  (i,  /)  ;  equitant 
(m) ;  half-equilant  or  obvolute  (n). 

In  some  plants  with  a  shortened  axis,  the  lateral  buds  produce  long 
branches*     Such  are  the  runners  of  the  strawberry. 

A  leaf  bud  may  be  subterranean  as  well  as  aerial.  Some  plants,  as 
asparagus,  wilh  a  perennial  subterranean  stem,  have  this  terminated  by  a 
bud,  which,  elongating,  makes  its  appearance  above  the  ground,  and  finally 
developes  aerial  branches,  leaves,  and  flowers.  The  young  shoot  of  this 
character  is  called  a  turio.  The  potatoe  is  a  thickened  stem  with  leaf  buds 
which  may  develope  both  aerial  and  subterranean  branches :  the  former 
decay  annually ;  the  latter,  as  tubers,  remain  in  the  soil.  A  bulb  is  a 
subterranean  bud.  A  corm  (see  p.  11)  is  an  elongated  bud  with  the  scales 
reduced  to  thin  membranes.  Bulbs  and  corms  contain  a  supply  of  starch 
and  other  matters  for  the  sustenance  of  the  young  plant. 


2.  Organs  of  Reproduction. 

The  reproductive  organs  are  to  be  found  in  the  flower,  the  most  important 
parts  of  which  are  the  stamens  and  pistils.  When  these  organs  are 
conspicuous  and  definite,  the  plant  is  called  phanerogamous ;  when  they  are 
concealed  or  unconspicuous,  cryptogamous.  Exogens  and  endogens  belong 
to  the  former,  acrogens  and  thallogens  to  the  latter.  The  flower,  however, 
in  all  its  parts,  is  to  be  considered  only  as  modified  leaves. 

The  arrangement  of  the  flowers  in  the  axis  is  known  as  inflorescence  or 
anthotaxis.  The  anatomical  distinction  between  the  leaf  and  the  flower 
bu(*  has  already  been  referred  to.  The  flower  bud,  like  the  leaf  bud,  is 
produced  in  the  angle  of  leaves,  here  called  bracts  or  floral  leaves.  The 
genera]  axi^  along  which  the  flowers  or  their  buds  are  arranged  is  called  the 
rachis ;  the  stiilk  supporting  a  flower  is  the  peduncle ;  peduncles  lateral  or 
secondary  to  this  are  called  pedicels,  A  flower  provided  with  a  stalk  is 
pedunculate  or  pedicellate  ;  if  without  one,  sessile.  A  more  philosophical 
distinction  is  mto  primary  floral  axis  (rachis),  secondary  axis  (peduncles), 
tertiary  axi»  (pedicels),  &c. 
2S 


Digitized  by 


Google 


BOTANY.  23 

The  pedwncle  is  variously  formed,  experiencing  greater  modifications  than 
the  petiole.  Sometimes  the  axis  is  shortened,  so  as  to  exhibit  a  flattened 
form,  with  flowers  scattered  over  the  surface.  Here  it  becomes  a  receptach, 
phoranthium,  or  cUmanthium,  Sometimes  the  peduncle  is  abortive,  and 
becomes  converted  into  a  tendril ;  at  others,  it  is  expanded  and  hollowed 
out  at  the  apex.  The  extremity  of  the  peduncle  is  the  thalamus,  or 
torus. 

Inflorescence  is  of  two  kinds ;  one  where  the  lower  flowers  on  the  stem 
are  produced  first,  the  other  Vhere  they  are  last  to  appear.  In  the  first 
kind  of  inflorescence,  called  indefinite,  or  axillary,  the  axis  continues  to  grow 
and  to  develope  new  leaf  buds,  the  upper  being  always  less  advanced  than 
the  lower ;  or,  if  the  axis  be  shortened,  so  that  the  peduncles  stand  crowded 
together,  the  central  flowers  are  less  advanced  than  the  external.  The 
expansion  of  the  flower  is  thus  centripetal. 

The  simplest  form  of  indefinite  inflorescence  is,  where  single  flowers  are 
produced  in  the  axils  of  the  ordinary  leaves.  The  difierent  subdivisions  and 
their  relative  lengths  give  rise  to  a  great  variety  of  terms.  When  the 
primary  peduncle  is  elongated,  and  gives  oflf  nearly  equal  pedicels,  each 
bearing  a  flower,  we  have  a  raceme,  as  in  the  currant,  and  a  panicle  when 
the  pedicels  of  the  raceme  are  themselves  branched.  If  the  central 
peduncles  of  a  dense  panicle  are  longest,  a  thyrse  is  produced.  A  corytn^ 
is  where  the  lower  pedicels  on  a  peduncle  are  elongated,  so  that  all  the 
flowers  on  the  difierent  pedicels  are  nearly  in  one  plane ;  the  corymb  may 
be  simple  or  compound,  the  secondary  axis  again  subdividing  in  the  latter 
case.  When  the  pedicels  are  very  short  or  absent,  so  as  to  render  the 
flowers  sessile,  a  spike  is  produced ;  this,  when  producing  unsexual  flowers, 
as  in  the  willow,  becomes  an  amentum,  or  catkin.  It  may  also  be  succulent 
or  pulpy,  with  the  flowers  invested  by  a  sheathing  bract  or  spathe,  as  in 
Arum ;  it  is  then  called  a  spadix.  A  spike  bearing  female  flowers  only,  and 
covered  with  scales,  is  either  a  strobilu^,  as  in  the  hop,  or  a  cone,  as  in  the 
pine. 

When  the  primary  axis  is  depressed,  instead  of  being  elongated,  other 
forms  are  exhibited.  Should  the  pedicels  all  spring  from  nearly  the  same 
point  on  the  axis,  we  have  an  umbel ;  when  numerous  flowers  are  placed 
on  a  nearly  flat  receptacle,  and  either  sessile  or  nearly  so,  a  capiiulum, 
anthodium,  or  caUUhium  is  formed,  as  in  the  dandelion ;  when  the  surface  b 
more  convex  this  is  called  a  glomerule.  A  receptacle  may  be  concave,  and 
inclose  the  flowers,  as  it  were  ;  such  an  arrangement  is  called  a 
kypardioJium,  and  is  seen  in  the  fig. 

In  definite  inflorescence,  where  the  flower  buds  are  all  terminal,  tfhe 
main  axis  is  first  terminated  by  a  blossom  which  terminates  its  growth. 
This  gives  a  solitary  terminal  flower,  as  in  the  Tulip.  Further  development 
can  take  place  only  by  the  production  of  axillary  branches,  which  can 
spring  firom  the  primary  peduncle  only  when  it  is  furnished  with  bracts,  from 
whose  axils  they  may  arise.  The  order  of  flowering  is  therefore  firom  the 
apex  downwards,  or  descending  (the  reverse  of  the  indefinite  forms) ; 
centrifugal,  or  firom  the  centre  outwards,  if  the  blossoms  are  (m  a  level 
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centrifugally.  The  simplest  form  is  that  of  a  single  terminal  flower.  We 
may  suppose  a  leaf  to  be  developed  on  each  side  of  the  flower,  in  each  of 
whose  axils  a  new  bud  is  produced,  which,  in  turn,  may  each  form  the 
centre  of  a  tertiary  development,  &c.  Each  flower  may  be  the  centre  of  a 
system  of  three  or  more  instead  of  two.  If  we  suppose  the  leaves  above- 
mentioned  to  be  reduced  to  bracts,  the  whole  forms  a  single  inflorescence, 
called  a  cyme,  this  being  called  dichotomous  or  trichotomous,  according  to 
the  character  of  the  subdivisions.  Occasionally,  in  dichotomous  divisions, 
the  flowers  t^re  developed  on  one  side  only*  from  which  results  a  peculiar 
curvature  of  the  cyme,  which  is  here  called  helicoidal,  or  gyrate. 

As  already  remarked,  the  flower,  except  when  terminal,  always  arises  in 
the  axil  of  a  leaf,  called  the  bract.  Leaves  which  arise  along  the  floral  axis 
are  called  bracteoleSy  or  bractlets.  The  true  bract  may  be  variously  modified 
as  to  color,  shape,  &c.  At  the  base  of  the  general  umbel,  in  umbelliferous 
plants»  there  is  a  whorl  of  bracts,  termed  the  general  involucre,  that  at  the 
base  of  the  smaller  umbels  being  called  the  partial  involucre  or  involuceL 
The  cup  of  the  acorn  is  produced  by  the  union  of  many  whorls  of  bracts. 
A  sheathing  bract  inclosing  one  or  more  flowers  is  called  a  spathe.  The 
outer  sterile  bracts  in  grasses  are  called  glumes. 


b.  The  Flower  and  its  Appendages, 

The  flower  consists  of  whorled  leaves  placed  on  an  axis,  the  internodes 
of  which  are  not  developed.  This  shortened  axis  is  the  thalamus,  or  torus. 
There  are  usually  four  of  such  whorls :  first,  an  outer  one  called  the  calyx  ; 
next,  the  corolla;  then,  the  stamens ;  and  innermost  of  all,  the  pistil,  or 
pistih^  Each  of  these  whorls  consists,  normally,  of  several  parts.  The 
plant  is  called  dichlamydeous,  when  the  two  outer  whorls  or  the  floral 
envelopes  are  present ;  monochlamydeous,  when  one  only  exists ; 
achhimydetms,  when  neither  is  present.  In  most  instances  the  cal3rx  and 
corolla,  when  present,  are  readily  detected ;  in  cases  of  doubt  as  to  the 
true  character  of  the  envelope,  or  when  there  is  no  convenient  distinction 
between  the  two,  the  term  perianth,  or  perigone,  may  be  employed. 
Should  but  one  envelope  be  present,  it  is  always  the  calyx. 

The  manner  in  which  the  floral  envelopes  are  folded  together  is  known 
as  the  (Estivation,  or  prcefloration.  This  is  valvate,  when  the  elements  are 
so  arraniied  as  to  constitute  a  circle  without  the  overlapping  of  the  edges. 
ShJhld  the  edges  of  the  parts  be  turned  outwards,  the  aestivation  is 
reduplicate ;  if  inwards,  induplicate.  When  each  part  of  the  whorl  overlaps 
the  one  next  to  it  on  one  side,  and  is  in  turn  overlapped  by  the  part  on  the 
other  side,  the  aestivation  is  twisted  or  contorted.  Sometimes  the  elements 
of  the  whorls,  instead  of  being  nearly  in  the  same  plane,  stand  at  different 
heights,  caiisinEf  an  zmftnca^ee?  aestivation.  Should  the  parts  envelope  each 
other  completely,  a  convolute  aestivation  is  produced.  Vexillary  aestivation 
is  where  one  part,  the  vexillum  of  a,  papilionaceous  flower,  envelopes  all  the 
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rest;  carinary,  where  the  carina  performs  a  similar  office.  Calyx  and 
corolla  sometimes  exhibit  different  aestivation. 

The  Calyx  is  the  external  envelope  of  the  flower,  and  consists  of  whorled 
leaves,  called  sepals.  These  may  either  be  separate,  forming  a  polysepalous 
calyx,  or  united,  to  constitute  a  gamosepalous,  or  monosepalous  calyx.  The 
sepals  are  usually  green,  sometimes  colored,  rarely  stalked;  in  shape,  they 
are  generally  oval  or  oblong.  As  to  direction,  they  are  erects  refiezed^ 
patulous^  or  divergent  (spreading  outwards),  and  connivent  or  arched 
inwards.  A  tHsepalous  calyx  has  three  divisions :  a  pentasepalous,  five. 
&c. 

In  a  gamosepalous  calyx  the  degrees  of  adhesion  between  the  elementary 
parts  may  vary  firom  very  slight  to  complete.  The  divisions  may  be  simple 
teeth,  or  they  may  extend  as  fissures  towards  the  base.  A  trißd  calyx  is 
one  in  which  three  parts  are  united  by  about  the  lower  half  of  the  margins ; 
a  tripartite  is  one  where  only  the  lower  part  of  the  edges  is  so  united. 
The  calyx  may  also  be  quadrifid,  quadripartite,  quinquifid,  quinquepartite, 
&c.  The  adhesion  is  sometimes  irregular,  some  parts  uniting  to  a  greater 
extent  than  others ;  in  this  manner  may  be  formed  a  two-lipped  or  labiate 
calyx,  which  becomes  ringent  when  the  upper  lip  is  arched.  The  part 
formed  by  the  union  of  the  sepals  is  called  the  tube  ;  the  free  upper  portion, 
the  limb. 

Occasionally  a  flower  is  provided  with  a  double  calyx,  the  outer  of  which 
is  called  epicalyz,  or  calicle.  The  calyx,  again,  may  degenerate,  so  as  to 
become  dry,  scaly,  and  glumaceous ;  or  it  may  be  obsolete  or  marginate, 
existing  only  as  a  mere  rim.  In  some  families,  as  Dipsaceae,  the  tube  of  the 
calyx  adheres  to  the  pistil,  and  the  limb  is  developed  in  the  form  of  hairs, 
Cdlled  pappus.  The  pappus  is  either  simple  (pilose)  or  feathery  (plumose). 
When  the  calyx  falls  off  before  the  flower  expands,  it  is  caducous  ;  or  if  the 
corolla  accompany  it,  deciduous.  Sometimes  the  tube  of  the  calyx  is 
united  to  the  pistil,  and  enlarges  with  it  to  form  part  of  the  fruit,  as  in  the 
apple.  A  persistent  calyx,  which  increases  after  flowering,  is  called 
accrescent;  it  may,  again,  remain  withered  or  marcescent,  or  become  inflated 
or  vesicular. 

Corolla.  The  corolla  is  that  more  or  less  colored  inner  floral  envelope 
between  the  calyx  and  the  stamens.  The  free  subdivisions,  which  are 
generally  disposed  in  one  or  more  whorls,  are  called  petals.  A  petal 
frequently  exhibits  two  parts ;  a  claw  or  unguis,  a  narrowed  part  by  which 
attachment  is  made  to  the  axis,  and  a  broad  expanded  portion  above  this, 
called  the  lamina,  or  limb.    When  there  is  no  claw  the  petal  is  sessile. 

Petals,  in  their  modifications,  exhibit  a  considerable  resemblance^  to 
ordinary  leaves,  in  having  the  margin  either  entire  or  indented.  A  single 
petal  may  be  bipartite  or  bifid,  &c.  When  a  petal  is  folded  like  a  boat,  it  is 
cymbiform^  or  navicular;  cochleariform,  when  resembling  the  bowl  of  a 
spoon.  When  a  petal  is  prolonged  backwards,  in  the  form  of  a  spur,  it  is 
calcarate.     When  the  spur  is  very  short  and  rounded  the  petal  is  gibbous. 

When  but  a  single  petal  is  present,  the  rest  being  abortive,  the  flower  is 
unipetalous ;  two,  three,  four,  five,  &c.,  petals  constitute  a  di-,  tri-,  tetra-,  or 
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penta-petalous  corolla.  A  corolla,  with  more  than  one  separate  petal,  is 
known  generally  as  polypetalous  ;  it  is  gamopetalous  or  monopetalous  when 
the  petals  are  united.  The  adhesion  extends,  in  greater  or  less  degree,  from 
the  base  to  the  apex.  When  the  petals  are  similar  and  equal  in  size,  the 
corolla  is  regular;  otherwise,  irregular.  In  monopetalous  corollse,  the 
claws  or  inferior  parts  of  the  petals  are  usually  united  into  a  tube,  crowned 
by  the  limb,  as  in  the  calyx;  the  two  portions  are  separated  by  the 
throat 

In  REGULAR  POLYPETALOUS  coroUas  we  have  the  rosaceaus,  with  five 
spreading  petals,  without  claws,  and  arranged  as  in  the  strawberry;  the 
caryophyllaceous,  with  five  petals,  with  long,  narrow,  tapering  claws,  as  in 
the  pink ;  the  alsinaceous,  where  the  claws  are  broader,  with  distinct  spaces 
between  the  petals ;  cruciform,  having  four,  often  unguiculate  petals,  placed 
opposite  to  each  other,  as  in  a  cross  (seen  in  the  Crucifer»). 

Among  IRREGULAR  POLYPETALOUS  corollas  the  most  striking  is  the 
papilionaceous,  usually  with  five  petals,  one  superior  (or  posterior)  and 
larger  than  the  rest,  called  the  vexillum ;  two  lateral,  called  dice ;  and  two 
inferior  (or  anterior),  partly  or  entirely  covered  by  the  al»,  often  united 
into  a  single  piece,  called  the  carina,  or  keel. 

Regular  Gamopetalous  Corollas.  These  are  campanulaie,  or  bell- 
shaped;  infundibuliform,  or  funnel-shaped;  hypocrateriform,  or  sahrer- 
shaped,  where  there  is  a  straight  tube,  surmounted  by  a  flat  spreading  limb ; 
tubular,  with  a  long  cylindrical  tube,  apparently  continuous  with  the  limb ; 
rotate,  where  the  tube  is  very  short,  and  the  limb  spreading. 

Irregular  Gamopetalous  Corollas.  Conspicuous  among  these  is  the 
labiate  corolla,  having  two  divisions  of  the  limb,  in  the  form  of  labia  or 
lips,  the  upper  lip  usually  composed  of  two  pieces,  the  lower  of  three,  and 
separated  by  a  hiatus.  The  parts  of  the  cal)rx  follow  the  reverse  order. 
When  the  upper  lip  of  a  labiate  corolla  is  much  arched,  and  the  lips 
separated  by  a  distinct  gap,  it  is  called  ringent.  When  the  lower  lip  is 
pressed  against  the  upper,  so  as  to  leave  a  mere  rictus  between  them,  the 
corolla  is  personate  or  masked ;  the  projecting  portion  of  the  lower  lip  is 
called  the  palate.  When  a  tubular  corolla  is  split  up,  so  as  to  form  a 
strap-like  process  on  one  side,  with  several  tooth-like  projections  at  the 
apex,  it  becomes  ligulate,  or  strap-shaped. 

What  are  sometimes  called  nectaries  in  flowers,  are  most  generally  mere 
modifications  of  the  corolla  or  stamens.  Sometimes  they  are  constituted 
by  the  separation  of  a  layer  from  the  inner  side  of  a  petal,  which  may  be 
known  by  their  being  opposite  to  the  segments  of  the  latter.  This  process 
is  called  unlining,  or  deduplication. 

The  calyx  and  corolla,  as  just  considered,  constitute  merely  the  external 
envelopes  of  the  flower,  and  may  be  absent  without  vitiating  the  fertility  of 
the  plant.  The  essential  organs  of  reproduction  are  the  stamens  and  the 
pistil.  The  latter,  as  the  female  organ,  includes  the  ovary  in  which  the 
seeds  are  to  be  produced,  while  the  former,  supplying  the  functions  of  a 
male,  furnish  a  seminal  matter  to  fertilize  the  ovules  of  the  pistil.  The 
production  of  a  perfect  and  reproducing  seed  requires  that  both  be  present 
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When  both  (»rgans  are  found  in  the  same  flower,  this  is  hermaphrodite ;  it  is 
unUextud,  or  diclinous,  if  but  one  of  the  two  be  present.  A  flower  bearing 
stamens  alone,  is  staminiferous  ;  and  pistiUiferous,  when  only  the  pistil  is 
present.  The  absence  of  one  of  the  organs  is  due  to  abortion  or  non- 
development.  When  the  same  plant,  with  unisexual  flowers,  embraces  both 
kinds,  it  is  moncpciotis  ;  if  the  two  sets  of  organs  are  borne  on  difierent 
individuals,  the  species  is  diascious. 

The  stamens  which  arise  within  the  petals  and  in  one  or  more  whorls,  on 
the  thalamus,  constitute,  when  taken  together,  the  androecxwn  or  male 
apparatus.  Their  normal  position  is  below  the  whorl  on  the  pistil ;  they  are 
then  hypogynous,  and  without  adhesion  to  the  walls  of  the  calyx.  When 
united  to  the  petals,  they  are  epipetalous.  If  attached  to  the  sides  of  the 
calyx,  they  become  perigynous ;  and  if  united  both  with  the  surface  of  the 
calyx  and  of  the  ovary,  they  are  epigynous.  These  are  important  terms 
in  classification.  Plants  bear  the  general  title  of  thalamifiorcB  when  the 
parts  of  the  corolla  and  androecium  are  independent  of  each  other,  and  all 
the  whorls  inserted  directly  upon  the  torus.  They  are  caiyciflorce  when  the 
petals  are  separate,  and  the  stamens  inserted  directly  on  the  calyx; 
corolliflorcB  when  the  united  petals  bear  the  stamens. 

The  number  of  stamens  varies  from  one  to  many  hundreds,  arranged  in 
a  variable  number  of  whorls.  When  there  is  but  one  whorl,  the  stamens 
are  usually  equal  in  number  to  the  sepals  or  petals,  and  are  arranged 
opposite  to  the  former,  and  alternate  with  the  latter ;  the  flower  is  then 
'  isostemonous.  When  the  stamens  are  unequal  in  number  to  the  sepals  or 
petals,  the  flower  is  anisostemonous.  When  there  are  twice  as  many 
stamens  as  sepals  or  petals,  the  flower  is  diplostemonous ;  if  more  than  this, 
polystemonous.  The  number  of  stamens  is  generally  an  e;xact  multiple  of 
the  number  of  floral  envelopes.  By  an  arrest  of  development  in  which  the 
number  of  stamens  is  less  than  that  of  sepals  or  petals,  the  flower  is 
meiostemonous. 

When  the  number  of  stamens  is  less  than  20,  they  are  called  definite, 
and  the  flower  is  oligandrous ;  over  this  number  they  are  indefinite  or 
polyandrous,  and  are  marked  00.  The  number  of  definite  stamens  is 
indicated  by  prefixing  the  Greek  numeral  to  androtis ;  thus  a  flower  with 
one  stamen  is  monandrous  ;  with  two,  diandrous ;  three,  triandrous  ;  four, 
tetrandrous ;  five,  pentandrous ;  six,  hexandrous  ;  seven,  heptandrous ;  eight, 
octandrous ;  nine,  enneandrous ;  ten,  decandrous,  &c. 

A  stamen  consists  of  two  parts,  one  contracted  and  thread-like,  answering 
to  the  petiole  of  the  leaf,  and  called  the  filament ;  the  other,  a  broader 
portion,  representing  the  blade  of  the  leaf,  and  called  the  anther,  which 
contains  a  powdery  matter  termed  pollen.  The  anther  is  the  essential  male 
organ.  When  there  is  no  filament,  the  anther  is  sessile.  The  filament  may 
vary  much  from  its  usual  thread-like  form.  It  sometimes  puts  on  a  petaloid 
appearance ;  is  occasionally  subulate  or  awl-shaped,  and  again,  clavate  or 
club-shaped.  When  the  filament  is  bent  or  jointed  it  is  geniculate. 
Certain  appendages  are  sometimes  seen  at  the  bases  of  filaments  which  are 
then  said  to  be  appendiculate  or  strumose.     The  filaments  occasionally 
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adhere  to  a  greater  or  less  extent ;  sometimes  this  takes  between  an  entire 
whorl,  so  as  to  form  a  tube ;  the  stamens  are  then  monadelphous.  They 
are  diadelphous  when  forming  two  bundles,  triadelphous  when  united  into 
three,  and  polyadelphous  when  grouped  into  a  greater  number.  Filaments 
are  sometimes  united  with  the  pistil  to  form  a  columna  or  column,  as  in 
Asclepias.  The  column  is  called  gynostemiuniy  and  the  flowers  are  said  to 
be  gynandrous. 

The  Anther  corresponds  to  the  blade  of  the  leaf,  and  consists  of  lobes 
with  cavities  inclosing  a  fine  powder  called  pollen,  which,  when  mature,  is 
discharged  by  an  aperture.  The  covering  of  the  anther  is  double ;  the  outer 
is  called  exothecium,  the  inner  endothecium.  The  anther  usually  possesses 
two  lobes,  corresponding  to  the  two  halves  of  the  leaf;  in  each  lobe  there 
are  generally  two  cavities  separated  by  the  septum.  The  connective 
divides  the  two  lobes.  An  anther  with  four  persistent  cavities  is  called 
quadrilocular  or  tetrathecal.  When,  as  is  more  generally  the  case,  the 
septa  are  absorbed,  the  anther  becomes  hilocular  or  dWiecaL  Sometimes 
there  is  but  one  cavity,  constituting  the  unilocular  or  monotJiecal  anther. 
The  form  of  the  anther  lobes  varies  much  in  different  plants*;  more  usually 
they  are  oval  or  elliptical.  The  part  of  the  anther  to  which  the  filament  is 
attached  is  called  the  back,  the  opposite  being  the  face.  The  division 
between  the  lobes  is  marked  on  the  face  of  the  anther  by  a  groove  or 
furrow,  and  on  the  face  there  is  usually  a  suture,  along  which  the  pollen  is 
discharged.  When  the  filament  appears  to  be  continued  along  the  back  of  ^ 
the  anther,  this  is  adnate  or  adherent ;  innate  or  erect  when  it  ends  at  the 
base.  A  versatile  anther  is  one  which  is  not  fixed  immovably  to  the 
filament.  Sometimes  the  connective  is  more  or  less  horizontal,  and  bears  a 
lobe  of  the  anther  at  each  end ;  it  is  then  said  to  be  distractile.  The 
opening  of  anthers  to  discharge  the  pollen  is  their  dehiscence.  This  may  be 
either  longitudinal  or  transverse.  In  circumscissile  dehiscence,  the  entire 
apex  of  the  anther  comes  off  to  permit  the  escape  of  the  pollen.  An  anther 
is  introrse  when  it  opens  on  the  surface  next  to  the  centre  of  the  flower,  and 
extrorse  when  the  contrary  takes  place.  A  stamen  sometimes  degenerates 
and  becomes  sterile  from  the  absence  of  a  proper  anther ;  such  are  called 
staminodia,  and  may  present  various  appearances,  as  scales,  leaves,  petals,  &c. 

We  have  already  refen*ed  to  the  adhesion  of  the  filaments  of  the  stamen 
leaving  the  anthers  free.  These  in  turn  may  be  attached  without  involving 
any  connexion  between  the  filaments.  In  this  case  the  flower  is  said  to  be 
syngenesious  or  synantherous.  Stamens  whose  length  does  not  exceed  that 
of  the  tube  of  the  corolla  are  said  to  be  included;  they  are  exserted  when 
of  greater  length. 

Although  the  stamens  are  usually  of  the  same  length,  yet  it  often  happens 
that  one  or  more  is  longer  than  the  rest.  Flowers  are  didynamous  when,  of 
four  stamens,  two  are  long  and  two  are  short.  When  there  are  two  pairs 
of  long  stamens  separated  by  a  pair  of  shorter,  the  flower  is  tetradynamous. 
A  stamen  is  said  to  be  declinate  when  it  bends  to  one  side. 

Pollen,  or  the  powdery  matter  discharged  from  the  anther,  consists  of 
small  independent  cells  which  have  been  developed  in  the  anther  by  the 
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fissiparous  division  of  an  original  cell  called  the  pollen  utricle.  The  pollen 
grains  fall  out  either  singly  or  united  in  definite  number ;  sometimes  the 
entire  mass  is  combined  by  viscid  matter  into  conglomerations  called 
pollinia.  Such  is  the  case  in  Orchidacese:  here  each  mass  has  a 
prolongation  or  stalk  called  a  caudicle,  which  sometimes  adheres  to  a 
prolongation  at  the  base  of  the  anther  called  rostellum,  by  means  of  a  viscid 
matter  termed  retinaculum.  The  part  of  the  column  in  Orchids  where  the 
stamens  are  situated,  is  sometimes  termed  clinandrium. 

The  mature  pollen  grain  has  an  external  covering  called  extine,  and  one 
internal,  intine.  Within  these  coverings  is  contained  a  granular  semifluid 
matter  termed  *fovilla,  and  composed  of  small  spherical  granules  sometimes 
77^xr  of  an  inch  in  diameter,  together  with  larger  corpuscules  which  are 
said  to  exhibit  apparently  spontaneous  movements.  The  pollen  grains 
themselves  vary  from  ^l^r  to  ^iir  of  an  inch  in  diameter,  and  exhibit  highly 
diversified  forms.  This  form  is  much  altered  by  the  application  of  moisture. 
This,  when  applied  to  one  side,  causes  the  intine  to  project  outwards  and 
form  what  is  called  a  pollen  tube. 

Cryptogamic  plants  exhibit  certain  organs,  supposed  by  some  to  represent 
slamens,  and  known  as  antheridia  or  pollinaria.  These  are  closed  sacs, 
developed  in  various  parts  of  the  plant,  either  at  the  surface  or  concealed 
in  its  tissue.  The  contents  of  antheridia  consist  of  utricles  inclosing 
peculiar  bodies  which  have  been  termed  phytoxoa,  and  exhibit  active 
movements  at  certain  periods  of  existence,  when  they  have  been  taken  for 
infusorial  animalcula. 

The  Disk.  By  this  term  is  to  be  understood  whatever  intervenes  between 
the  stamens  and  the  pistil.  The  forms  under  which  it  is  presented  are  those 
of  hairs,  scales,  glands,  &c.,  often  containing  saccharine  matter,  and 
forming  a  so  called  nectary.  The  disk  may  be  formed  by  the  degeneration 
and  transformation  of  the  stamens. 

The  Pistil  occupies  the  centre  of  the  flower,  being  surrounded  by  the 
stamens  and  floral  envelopes.  It  constitutes  the  innermost  whorl,  and  is  the 
female  organ  of  the  plant,  which,  after  flowering,  is  changed  into  the  fruit, 
and  contains  the  seeds.  Sometimes  it  is  called  the  gynascium.  It  consists 
essentially  of  two  parts,  the  ovary  or  germen,  and  the  stigma,  which  is  either 
sessile  (seated  immediately  upon  the  ovary)  or  elevated  on  a  stalk  called  the 
style.  The  pistil,  like  the  other  organs,  consists  of  one  or  more  modified 
leaves  called  carpels.  A  pistil  consisting  of  a  single  carpel  is  simple ; 
otherwise,  compound.  Each  carpel  has  its  special  ovary,  style  (when 
present),  and  stigma,  and  is  formed  by  a  folded  leaf  whose  upper  surface  is 
turned  inwards  towards  the  axis,  the  lower  outwards ;  one  or  more  buds 
called  ovules  being  developed  at  the  margin.  The  ovary  then  represents  the 
limb  or  lamina  of  the  leaf.  The  style  is  generally  cylindrical  in  form, 
and  is  traversed  by  a  narrow  canal,  in  which  there  are  some  loose 
projecting  cells  forming  the  conducting  tissue,  as  also  elongated  tubes  at 
the  period  of  fecundation.  The  stigma  is  a  continuation  of  the  cellular 
tissue  in  the  centre  of  the  style,  and  may  be  either  terminal  or  lateral ; 
in  the   Orchidaceae   it   is   placed   on   a   part   of   the   column   called   the 
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gynixus.  The  individual  carpels  composing  a  pistil  may  be  arranged  like 
leaves,  either  in  a  whorl,  or  along  a  spiral.  When  they  remain  separate 
and  distinct,  the  pistil  is  apocarpous  ;  when  the  carpels  are  all  united,  the 
pistil  is  syncarpous;  when  the  union  of  the  carpels  takes  place  by  the 
ovaries  alone,  leaving  the  styles  and  stigmas  free,  the  pistil  is  gcnnogastrous, 
and  the  ovary  compound.  The  number  of  parts  in  a  syncarpous  pistil  may 
be  determined  by  the  external  venation,  the  grooves  on  the  outside,  and  the 
internal  divisions  of  the  ovary.  When  the  grooves  between  the  carpels  are 
deep,  the  ovary  is  said  to  be  lobed.  The  carpels,  although  generally  sessile, 
are  sometimes  petioled  and  elevated  above  the  surrounding  whorls.  The 
union  of  these  petioles  constitutes  a  stipitate  pistil ;  or  when  thickened  and 
somewhat  succulent,  a  gynophore,  or  thecaphore;  when  the  axis  is 
produced  beyond  the  ovaries,  and  the  styles  are  united  to  it,  we  have  a 
carpophore. 

The  ovules  are  developed  on  the  inner  side  of  the  carpel,  where  the  two 
edges  of  the  carpellary  leaf  unite.  The  attachment  to  the  edge,  according 
to  some  authors,  but  doubted  by  others,  is  effected  by  vascular  tissue,  which 
traverses  the  carpel  and  sends  off  a  branch  to  each  ovule.  At  the  same 
place  there  is  a  development  of  cellular  tissue  connected  with  the  conducting 
tissue  of  the  style  and  with  the  stigma.  The  union  of  these  two  tissues 
constitutes  the  placenta  or  projection  to  which  the  ovules  are  attached ; 
those  who  restrict  this  term  to  the  individual  branch  of  each  ovule,  style  it 
the  placentary,  or  the  pisiillary  cord.  The  placenta  marks  the  ventral  or 
iniur  suture  of  the  carpel,  the  outer  or  dorsal  suture  corresponding  to  the 
midrib  of  the  carpellary  leaf.  The  placenta  is  formed  on  each  margin  or 
edge  of  the  carpel,  and  hence  it  is  essentially  double,  although  sometimes 
appearing  single;  in  an  apocarpous  pistil  there  are  generally  separate 
placentas  on  each  margin.  In  the  syncarpous,  however,  the  edges  of 
contiguous  carpels  unite  to  form  a  single  septum  or  dissepiment.  When  the 
dissepiments  extend  to  the  centre  or  axis,  the  ovary  is  divided  into  cavities, 
ceUsy  or  loculaments ;  it  may  be  bilocular,  trilocular,  quadrilocular,  &c.,  as 
there  are  two,  three,  four,  or  more  cells  corresponding  to  as  many  carpels. 
In  these  cases  the  marginal  placentas  meet  in  the  axis,  and  unite  so  as  to 
form  a  central  one.  This  kind  of  placentation  is,  perhaps  improperly, 
termed  axile.  When  the  dissepiments  do  not  extend  to  the  centre,  but 
merely  form  a  projecting  partition,  the  ovary  is  unilocular,  and  the  placenta 
parietal.  Sometimes  the  placent»  are  not  connected  with  the  walls  of  the 
ovary,  but  form  a  column,  standing  free  in  the  centre ;  in  this  case  we  have 
a/ree  central  placenta.  In  some  rare  cases  the  phenomena  of  placentation 
are  such  as  to  lead  us  to  suppose  that  the  placentae  are  not  marginal,  or  on 
the  edges  of  the  carpellary  leaves,  but  rather  axile,  that  is,  prolongations  of 
the  axis,  the  ovules  being  lateral  buds,  and  the  carpels  verticillate  leaves 
united  together  around  the  axis. 

Divisions  in  ovaries,  not  formed  by  the  edges  of  contiguous  carpels,  are 
called  spurious  dissepiments.  These,  when  horizontal,  are  V&rmoAphragmata, 
The  prolongation  of  the  edges  of  the  placentae  in  a  replum  sometimes 
subdivides  the  ovary. 
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The  ovary  may  be  either  free  in  the  centre  o[  the  flower,  or  it  may  be 
adherent,  especially  to  the  calyx.  When  this  is  united  throughout  it 
becomes  superior,  the  ovary  itself  being  inferior.  When  the  union  takes 
place  but  in  part,  the  ovary  is  half  inferior,  and  the  calyx  half  superior. 

The  Style,  which  proceeds  from  the  summit  of  the  carpel,  may  be 
considered  as  the  upward  prolongation  of  this,  and  hence  called  apicilar. 
The  carpellary  leaf  may  be  so  folded  that  the  style  appears  to  proceed  from 
the  side  of  the  ovary ;  in  this  case  it  is  lateral,  and  basilar  when  proceeding 
from  the  base.  When  the  ovaries  are  grouped  around  a  central  prolongation 
of  the  torus,  continuous  with  a  united  columnar  style,  the  arrangement  is 
termed  a  gynobase.  The  style,  although  usually  smooth,  may  be  coated 
with  hairs,  termed  collecting  hairs,  which  aid  in  distributing  the  pollen. 
When  the  styles  of  a  syncarpous  pistil  are  united  completely  into  a  single 
one,  this  is  said  to  be  simple ;  when  the  union  is  only  partial,  the  style  is 
bifid,  trißd,  &c. ;  and  bipartite,  tripartite,  &c.,  when  the  union  extends  but 
a  short  distance  above  the  apex  of  the  ovary.  A  style  which  falls  off  after 
fertilization  is  said  to  be  deciduous,  otherwise  it  is  persistent. 

The  Stigma  terminates  the  style,  and  is  usually  in  direct  communication 
with  the  placenta.  Its  position  may  be  either  terminal  or  lateral.  It 
consists  of  loose  cellular  tissue,  and  secretes  a  viscid  matter  which  retains 
the  pollen,  and  causes  it  to  protrude  tubes.  A  stigma  which  is  divided  by 
one  or  more  grooves  may  be  bilobed,  trilobed,  &c.,  or  bilamellar,  trilamellar, 
&c.,  according  as  the  partial  divisions  are  rounded  or  flattened.  The  form 
of  the  stigma  varies  considerably. 

In  Cryptogamous  Plants  there  are  organs  termed  pistillidia,  supposed  to 
perform  the  functions  of  pistils,  which  consist  of  hollow  cavities,  termed 
sporangia,  or  thecce,  and  containing  the  equivalents  of  ovules,  termed  spores. 
The  sporangia  may  be  immersed  in  the  body  of  the  plant,  or  supported  on 
stalks,  termed  setce. 

The  Ovule  is  attached  to  the  placenta,  and  is  destined  to  produce  the 
future  plant.  Although  usually  embraced  within  an  ovary,  in  some  cases 
it  has  no  proper  covering,  then  called  n^ked.  A  partial  inclosing  by  the 
carpellary  leaves  renders  the  ovules  seminude.  The  ovule  may  be  attached 
to  the  placenta,  either  directly,  when  it  is  sessile,  or  by  the  intervention  of 
a  prolongation  of  the  latter,  itrmeA  funiculus,  umbilical  cord,  or  podosperm. 
The  placenta  is  sometimes  called  the  trophosperm.  The  part  by  which  the 
ovule  is  attached  to  the  placenta  is  known  as  the  base  or  hilum,  the  opposite 
extremity  being  the  apex.  The  ovule  consists  of  a  cellular  mass,  termed 
the  nucleus,  inclosing  a  cavity  in  which  the  embryo  is  suspended  by  a 
thread-Eke  cellular  process,  caUed  suspensor,  and  attached  to  the  summit 
of  the  nucleus.  In  some  cases  the  cavity  is  lined  by  an  epithelial 
membrane,  which  constitutes  the  emhryo-sac,  containing  the  amnios,  a 
mucilaginous  fluid  in  which  the  embryo  forms.  The  nucleus  itself  may  be 
either  naked  or  enveloped  in  one  or  two  coverings  ;  when  two  are  present 
the  outer  is  called  primine,  the  inner,  secundine.  These  integuments  leave 
an  opening  at  the  apex  of  the  nucleus  composed  of  two  apertures ;  the  one 
in  the  primine,  called  exostome,  the  other  in  the  secundine,  termed  endost^me. 
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The  foramen  of  the  ovule  is  also  called  micropyle.  The  nucleus  and 
integument  are  united  at  the  base  of  the  ovule  by  a  cellulo-vascular 
membrane,  called  chalaza.  The  hilum  indicates  the  organic  base  of  the 
ovule,  the  foramen  marking  the  apex.  The  primine,  secundine,  and  nucleus, 
are  always  united  together  at  some  point  of  their  surface.  When  this  union 
takes  place  at  the  base  of  the  ovule,  as  in  its  embryonic  condition,  this  is  said 
to  be  orthotropaly  or  atropal  When  the  ovule  is  curved  downwards,  so  as 
to  approach  the  placenta,  it  is  camptotropal ;  when  curved  downwards,  and 
grown  to  the  lower  half,  anatropal ;  when  attached  by  the  middle,  so  that 
the  foramen  is  at  one  end,  and  the  base  at  the  other,  it  is  campylotropal,  or 
amphitropal ;  when  shaped  like  a  horse-shoe,  lycotropal;  when  anatropal, 
with  the  raphe  half  loose,  semianatropaL  By  raphe  is  meant  the  vascular 
connexion  between  the  base  of  the  ovule  and  the  base  of  the  nucleus,  in 
cases  where  these  two  bases  do  not  coincide  as  they  do  in  the  orthotropal 
ovules. 

An  ovule  is  said  to  be  ascending  when  attached  to  a  parietal  placenta, 
with  the  apex  directed  upwards.  It  may  hang  from  an  apicilar  placenta  at 
the  summit  of  the  ovary,  and  be  inverted  or  pendulous;  or  it  may  be 
suspended  from  a  parietal  placenta  near  the  summit.  When  two  ovules  in 
the  same  cell  are  placed  side  by  side,  they  are  collateral,  and  their  relative 
positions  may  otherwise  vary. 

c.  Fertilization. 

The  fertilization  of  a  flower  usually  results  from  the  action  of  pollen  upon 
the  stigma,  which  in  some  manner  causes  the  development  of  an  embryo 
within  the  nucleus.  Authors  disagree  as  to  the  precise  manner  in  which 
this  action  is  exerted.  The  theory  most  generally  adopted  is,  that  the  pollen 
grains  falling  on  the  stigma  are  detained  there,  and  soon  exhibit  a  protrusion 
of  the  inner  coat,  or  inline,  in  the  shape  of  a  tube,  which  penetrates  the 
stigmas,  and  passes  down  through  the  style,  ultimately  to  reach  the  embryo. 
The  result  of  this  action  is  the  formation  of  a  vital  point  (a  single  cell), 
which  ultimately  becomes  the  embryo,  and  from  which  a  new  plant  may  be 
produced  by  exposure  to  the  proper  conditions.  Sometimes  more  than  one 
embryo  may  be  developed  in  the  same  ovule.  The  embryo  derives  the 
material  of  its  growth  from  the  surrounding  tissues,  and  the  whole  series  of 
phenomena  is  attended  by  the  evolution  of  heat,  which  sometimes  is  quite 
conspicuous.  Authorities  disagree  as  to  whether  or  not  the  geiminal 
vesicle  exists  in  the  embryo-sac  before  the  application  of  the  fovilla.  In 
some  cryptogamous  plants  the  vital  spores  are  discharged  from  their 
envelope  without  any  apparent  union  of  cells  of  two  different  sexual 
characters :  in  the  Confervse  and  Diatomaceee,  however,  there  is  a  union  of 
the  contents  of  two  different  cells,  by  means  of  tubes,  which  are  protruded 
from  one  into  the  other.  This  process,  called  conjugation,  results  in  the 
production  of  germinating  bodies.  When  the  pollen  of  one  species  of  plant 
fertilizes  the  ovule  of  another  species,  the  result  is  a  hybrid.  These, 
however,  are  of  rare  occurrence  in  nature. 
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d.  The  Fruit. 

Various  changes  occur  in  the  flower  after  fertilization,  the  principal  of 
which  consist  in  the  enlargement  of  the  ovary,  which  becomes  the  pericarp, 
and  within  this  the  development  of  the  ovules  into  seeds  containing  the 
embryo.  The  other  portions  of  the  flower  generally  dry  up  and  fall  off, 
although  some  may  be  persistent.  The  term  fruit,  in  all  strictness,  only 
applies  to  the  mature  ovary,  with  its  contents;  although  it  sometimes 
includes  other  parts,  as  the  bracts  and  floral  envelopes.  The  anatomy  of 
the  fruit  much  resembles  that  of  the  ovary  The  pericarp  usually  consists 
of  three  layers :  the  external  or  epicarp,  the  middle  or  mesocarp,  and  the 
internal  or  endocarp.  In  such  fruits  as  the  peach  the  mesocarp  becomes 
much  developed,  forming  the  fleshy  pulp,  and  hence  called  sarcocarp ;  while 
the  endocarp,  thickened  by  woody  matter,  constitutes  the  putamen,  or  stone. 
The  part  of  the  pericarp  attached  to  the  peduncle  is  termed  the  base,  that 
where  the  style  or  stigma  existed  being  the  apex.  When  the  style  remains 
in  a  hardened  form  the  fruit  is  apiculate.  As  in  the  carpel,  so  in  the  ripe 
fruit,  the  ventral  suture  consists  of  the  edges  united  towards  the  axis,  the 
dorsal  suture  corresponding  to  the  midrib.  When  the  sutures  are  united  so 
firmly  as  not  to  give  way  when  the  fruit  is  ripe,  this  is  said  to  be 
indehiscent;  dehiscent,  when  either  suture  opens.  Indehiscent  fruits  are 
either  dry,  as  in  the  nut,  or  fleshy,  as  in  the  cherry  and  apple.  When  the 
pericarp  is  closely  incorporated  with  the  seed  the  fruit  is  pseudo-spermous. 
When  fruits,  composed  of  single  carpels,  open  only  by  the  sutures,  the 
dehiscence  is  said  to  be  sutural ;  when  composed  of  several  carpels,  the 
valves  may  separate  through  the  dissepiments,  and  give  rise  to  a  septicidal 
dehiscence.  When  the  valves  separate,  so  as  to  leave  the  placentae  in  the 
centre,  these  may  form  a  single  column,  called  columella.  When  dehiscence 
takes  place  along  the  dorsal  sutures,  and  the  separating  valves  carry  the 
septa  with  them,  the  dehiscence  is  loculicidal;  it  is  septifragal  when  the 
septa  separate  from  the  valves,  and  remain  attached  to  the  centre.  The 
separation  of  the  valves  may  take  place  from  above  downwards,  or  the 
reverse.  In  Umbelliferse  the  two  carpels  separate  from  the  lower  part  of 
the  axis,  but  remain  attached  to  a  prolongation  of  it,  called  a  carpophore, 
or  podocarp.  In  the  Siliqua,  or  fruit  of  the  Cruciferae,  the  valves  separate 
from  the  base,  leaving  a  central  replum. 

Fruits  may  also  open  transversely,  the  dehiscence,  in  this  case,  being 
circumscissik.  Dehiscence,  again,  may  be  effected  by  partial  openings  in 
the  pericarp,  called  pores,  which  may  be  variously  situated. 

Fruits  may  be  formed  by  one  flower,  or  by  several  combined.  In  the 
former  case  they  are  either  apocarpous,  with  one  mature  carpel,  or 
dialycarpous,  with  several  separate  free  carpels.  In  the  latter  case  they 
are  said  to  be  syncarpous.  An  anthocarpous  or  multiple  fruit  is  formed 
when  the  bracts  and  floral  envelopes  are  combined  with  the  ovaries  of  a 
syncarpous  fruit. 

Apocarpous  fruits,  then,  are  formed  of  one  or  several  free  carpels,  and  may 
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be  either  dry  or  succulent,  according  as  the  pericarp  remains  more  or  less 
foliaceous  in  structure,  or  becomes  fleshy  or  pulpy.  Fruits  which  open 
when  ripe  to  discharge  the  seeds  are  dehiscent;  otherwise  they  are 
indehiscent.  An  indehiscent  apocarpous  fruit  may  contain  but  one  seed, 
and  is  then  monospermous.  The  achcBnium  is  a  dry  monospermous  firuit, 
the  pericarp  of  which  is  closely  applied  to  the  fruit,  but  separable  from  it 
It  may  be  solitary  (single)  or  aggregate  (several  achaenia  placed  on  a 
common  receptacle).  The  aggregate  achsenia  of  the  rose  are  known  as  the 
cynarrhodum.  Achsenia  are  caudate  when  the  styles  remain  attached. 
The  fruit  of  Compositse,  sometimes  called  cypsela,  is  an  achaenium  united  to 
the  tube  of  the  calyx.  When  the  pericarp  is  thin,  and  surrounds  the  seed 
like  a  bladder,  the  achaenium  becomes  a  utricle.  When  the  pericarp  is 
extended  in  the  form  of  a  winged  appendage,  the  achaenium  becomes  a 
samara.  When  the  pericarp  is  inseparably  united  with  the  seed  the  fruit 
becomes  a  caryopsis.  The  nut  is  a  one-celled  fruit,  with  a  hardened 
pericarp,  surrounded  by  bracts  at  the  base,  as  on  the  hazelnut,  which, 
besides,  b  enveloped  by  leafy  appendages,  forming  the  husk  or  hull.  The 
drupe  is  a  succulent  fruit,  the  pericarp  consisting  of  epicarp,  mesocarp, 
and  endocarp,  and  when  mature  containing  a  single  seed,  as  in  the 
peach. 

Dehiscent  Apocarpous  fruits  may  consist  either  of  a  few  seeds  only 
(oligospermous),  or  the  seeds  may  be  numerous  {polyspermous).  The  first 
fruit  to  be  mentioned  under  this  head  is  the  follicle,  which  is  a  mature 
carpel,  containing  several  seeds,  and  opening  by  the  ventral  suture.  The 
legume,  or  pod,  is  a  solitary,  simple  carpel,  dehiscing  by  the  ventral"  and 
dorsal  suture,  the  seeds  being  borne  on  the  former.  Sometimes  the  legume 
is  contracted  at  intervals,  including  each  seed  in  a  separate  cell,  which 
separates  from  its  neighbor  when  ripe.     This  constitutes  the  lomentum. 

Indehiscent  Syncarpous  Fruits.  The  berry  (bacca)  is  a  succulent 
fruit,  in  which  the  seeds  are  immersed  in  a  pulpy  mass,  formed  by  the 
placentas,  as  in  the  gooseberry.  The  pepo,  or  peponida,  as  in  the  pumpkin 
or  melon,  is  composed  of  about  three  carpels,  forming  a  three-celled 
indehiscent  fruit  with  parietal  placentae.  The  hesperidium,  seen  in  the 
orange,  is  a  berry  having  a  pericarp  separable  into  an  epicarp,  an  endocarp^ 
and  a  sarcocarp,  the  endocarp  sending  prolongations  inwards,  forming 
triangular  divisions  in  which  pulpy  cells  are  developed,  so  as  to  surround 
the  seeds.  The  balausta  has  the  seeds  arranged  irregularly  on  the  backs  of 
the  cells,  with  the  carpels  inclosed  within  a  tough  rind.  The  pome  is  a 
fleshy  fruit,  with  the  calyx  adherent,  and  in  connexion  with  the  epicarp  and 
mesocarp,  forming  a  thick  cellular  edible  mass ;  the  endocarp  forms  separate 
horny  cells,  inclosing  the  seeds ;  e.  g.  the  apple. 

Dehiscent  Syncarpous  Fruits.  By  capsule  is  meant  all  dry  syncarpous 
fruits  opening  by  valves  or  pores.  When  the  capsule  opens  by  a  lid  it  is 
called  a  pyxidium.  The  siliqiui  consists  of  two  carpels  fastened  together, 
the  placentae  of  which  are  parietal  and  separate  from  the  valves,  remainii^ 
in  the  form  of  a  replum,  and  connected  by  a  membraneous  expansion« 
When  the  fruit  is  long  and  narrow,  it  is  called  a  siliqua ;  when  short  and 
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broad,  silicula.    When  the  replum,  which  consists  of  two  lamelte,  exhibits 
perforations,  it  is  called  fenestrate. 

Multiple,  or  anthocarpous  fruits,  are  those  in  which  the  floral  envelopes, 
with  the  ovaries  of  several  flowers,  are  united  into  one.  Among  these  may 
be  mentioned  the  sorosis,  a  multiple  fruit,  formed  by  an  united  spike  of 
flowers  which  becomes  succulent.  Thus  the  pineapple  is  composed  of 
numerous  ovaries,  floral  envelopes,  and  bracts,  united  into  one  succulent 
mass.  The  synconus  is  an  anthocarpous  fruit,  in  which  the  axis  or 
extremity  of  the  peduncle  is  hollowed,  so  as  to  bear  numerous  flowers,  as  in 
the  fig.  The  strohilus  is  a  fruit-bearing  spike,  more  or  less  elongated, 
covered  with  scales,  each  one  representing  separate  flowers,  with  two  seeds 
at  the  base.  These  scales  may  be  thin  and  membraneous,  as  in  the  hop,  or 
they  may  be  thickened,  as  in  the  pine.  In  the  juniper  they  become  fleshy, 
and  are  so  incorporated  as  to  form  a  globular  fruit,  like  a  berry,  sometimes 
termed  a  galbtUus, 


.     e.    Of  the  Seed. 

The  seed  is  the  fertilized  ovule  arrived  at  maturity  by  the  development 
of  the  embryo.  Seeds  are  usually  contained  in  a  seed  vessel,  or  pericarp, 
and  hence  called  angiospermous ;  some  few,  however,  are  without  any 
pericarpal  covering,  or  are  gymnospermous,  and  when  the  covering  is  only 
partial  the  seed  is  seminude.  Each  seed  consists  of  several  distinct 
elements,  like  the  ovule,  being  composed  of  nucleus  and  integuments.  It  is 
only  rarely  that  all  the  membranes  of  the  ovule  are  visible  in  the  seed,  the 
embryo-sac  often  becoming  absorbed  or  incorporated  with  the  cellular 
tissue  of  the  nucleus.  More  usually  the  seed  consists  of  the  embryo  and 
two  coverings.  The  general  covering  of  the  seed  is  termed  spermoderm, 
consisting  of  two  parts,  an  external  membrane,  called  episperm,  or  testa,  and 
an  internal  membrane,  the  endopleura.  When  the  secundine  remains 
distinct  in  the  seed,  it  forms  the  mesosperm ;  or  when  fleshy,  the  sarcospeim, 
or  sarcoderm.  When  the  embryo- sac  remains  distinct  from  the  nucleus  in 
the  seeds,  it  forms  a  covering  to  which  the  name  of  mteüus  has  been  given. 
Sometimes  there  is  an  additional  covering  to  the  seed,  resulting  from  an 
expansion  of  the  funiculus  or  placenta  after  fertilization,  and  covering  the 
foramen,  termed  the  arillus ;  when  the  expansion  proceeds  from  the 
uncovered  foramen,  we  have  an  arillode,  as  seen  in  the  bright  scarlet 
coverings  of  the  seeds  of  Euonymus.  Certain  cellular  bodies  produced  on 
the  testa  at  various  points,  and  in  no  way  connected  with  fertilization,  are 
known  as  stropkioles,  or  caruncles.  As  in  the  ovule,  the  point  where  the 
funiculus  is  attached  to  the  seed  is  termed  the  hilum,  or  umbilicus.  The 
foramen  of  the  ovule  becomes  the  micropyle  of  the  seed  with  the  exostome 
and  endostome ;  it  is  to  this  part  that  the  root  of  the  embryo  is  directed. 
A  small  process  or  valve  which  overlies  the  micropyle  of  the  bean  is 
termed  embryotega.  The  vessels  from  the  placenta,  after  passing  through 
the  fiiniciilus,  enter  the  seed  either  at  a  point  of  the  hilum,  called  the 
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omphalode,  or  else  pass  under  the  external  integument  in  the  form  of  a 
raphe  to  the  chalaza,  when  this  is  not  coincident  with  the  hilum.  The 
terms,  orthotropal,  campylotropal,  anatropal,  face,  back,  &c.,  already 
explained  under  the  head  of  the  ovule,  apply  equally  to  the  seed. 

As  the  embryo  increases  in  size,  it  causes  an  absorption  of  cellular  matter 
from  the  embryo  sac  and  nucleus,  to  such  an  extent  as  sometimes  to  reduce 
these  to  the  condition  of  a  thin  integument,  in  which  case  the  seed  consists 
of  embryo  and  integuments  alone.  A  peculiar  substance,  termed  albumen, 
is  frequently  formed  around  the  embryo,  which,  when  developed  within  the 
embryo-sac  alone,  is  known  as  endospermic  albumen,  or  endosperm;  and 
when  within  the  cells  of  the  nucleus  alone,  perispermic  albumen,  or 
perisperm.  Sometimes  both  kinds  occur  in  the  same  seed :  when  the 
embryo  occupies  the  whole  seed,  this  is  exalbuminous ;  albuminous,  when 
there  is  a  separate  deposit  of  albumen.  The  object  of  the  albumen  is  to 
supply  food  to  the  embryo  at  the  period  of  germination.  It  varies  much  in 
its  nature,  heAng  farinaceous,  or  mealy,  consisting  of  starchy  cells,  as  in  the 
grains ;  fleshy,  or  cartilaginous,  as  in  the  cocoa-nut ;  and  homy,  as  in  some 
palms,  and  in  coffee.  When  the  cellular  ^tissue  combines  with  the 
albuminous  matter  so  completely  as  to  form  but  one  substance,  the  albumen 
is  solid ;  ruminated,  when  a  portion  of  the  tissue  remains  unconverted, 
causing  a  mottled  appearance,  as  in  the  nutmeg.  The  albumen  consists, 
chemically,  of  oily  matter,  starch,  and  nitrogenized  compounds. 

The  embryo  consists  of  cotyledons,  or  rudimentary  leaves  ;  the  plumule, 
or  gemmule,  which  repj'esents  the  ascending  axis ;  the  radicle,  or  the  germ 
of  the  descending  axis ;  and  the  point  of  union  of  the  two,  or  the  collum. 
The  part  intervening  between  the  collar  and  cotyledons  is  the  caulicule,  or 
tigelle.  The  embryo  varies  in  its  structure  in  different  divisions  of  the 
vegetable  kingdom.  Thus,  in  acrogens  and  thallogens  it  continues  to  be  a 
cell  or  spore,  with  granular  matter  in  the  interior,  without  any  cotyledons ; 
hence  such  plants  are  said  to  be  acotyledonous.  In  endogens  and  exogens, 
on  the  other  hand,  there  is  a  distinct  separation  of  parts  in  the  embryo,  the 
former  having,  however,  but  one  cotyledon  (monocotyledonous),  the  latter 
two  (dicotyledonous).  In  the  spore  of  the  acotyledonous  plant  germination 
takes  place  in  any  part  of  the  surface.  Sometimes  spores  are  united  in 
definite  numbers  by  a  cellular  covering,  called  perispore,  or  sporidium ;  the 
tetraspore  of  the  Algae  consists  of  four  spores  thus  united. 

The  first  part  formed  in  the  embryo  is  the  axis,  having  one  of  its 
extremities  turned  towards  the  suspensor,  and  indicating  the  point  whence 
the  radicle  is  to  proceed ;  the  other  end  pointing  in  the  opposite  direction, 
and  answering  to  the  stem.  From  the  point  where  the  cotyledons  are 
united  to  the  axis  a  bud  is  developed  (as  from  the  axils  of  leaves) ;  this 
contains  the  rudiments  of  the  true  or  primordial  leaves  of  the  plant,  and  is 
known  as  the  gemmule,  or  plumule.  This  bud  may  usually  be  seen  lying 
within  the  cotyledons.  In  the  monocotyledon  the  gemmule  is  usually 
inclosed  by  the  mostly  cylindrical  cotyledon  at  its  lower  portion.  The  form 
of  the  dicotyledonous  embryo  varies  considerably,  but  is  always  distin- 
guishable from  the  monocotyledonous  by  a  division  at  the  cotyledonary 
36 


Digitized  by 


Google 


BOTANY.  37 

extremity.  The  cotyledons,  however,  are  not  always  of  the  same  size,  and 
the  union  between  the  two  may  be  so  intimate  as  to  give  rise  to  the  pseudo- 
monocotyledonous  embryo.  Sometimes  there  are  more  than  two  cotyledons, 
ana  plants  in  which  this  occurs  are  sometimes  termed  polycotyhdonous. 
Cotyledons  are  usually  entire  and  sessile.  Sometimes,  however,  they 
become  lohed  as  in  the  walnut,  petiolate,  or  auriculate.  Like  leaves  in  the 
buds,  cotyledons  may  either  be  applied  directly  to  each  other,  or  else  folded 
in  various  ways,  becoming  conduplicate,  reclinate,  convolute,  circinate,  &c. 

The  radicle  may  be  either  straight  or  curved,  the  difference  in  this 
respect  characterizing  certain  divisions  of  plants.  Thus,  in  Cruciferae  the 
division  Pleurorhizeae  exhibits  the  cotyledons  applied  by  their  faces,  with  the 
radicle  folded  along  their  edges,  so  as  to  be  lateral;  the  cotyledons  are  then 
accumbent.  In  Notorhizae  the  dorsal  radicle  is  folded  on  the  back  of  the 
incumbent  cotyledons,  these  being  applied  to  each  other  by  their  face.  In 
Orthoploce»  the  cotyledons  are  conduplicate,  and  the  radicle  included 
between  their  folds. 

With  respect  to  the  perisperm,  the  embryo  is  internal  or  intrarius  when 
inclosed  by  this  on  all  sides,  excepting  the  radicular  extremity ;  when  lying 
outside  of  the  perisperm,  and  only  coming  in  contact  with  it  at  certain 
points,  the  embryo  is  external  or  extrarius.  When  the  embryo  follows  the 
direction  of  the  axis  of  the  seed,  it  is  axile  or  axial,  and  may  be  either 
internal  or  external.  When  the  embryo  is  not  in  the  direction  of  the  axis, 
it  is  abaxiaL  When,  as  in  some  campylotropous  ovules,  the  embryo  is 
curved  and  external  to  the  perisperm,  it  is  peripherical. 

Although  the  radicle  is  usually  turned  towards  the  micropyle,  and  the 
cotyledons  to  the  chalaza,  yet  the  former  may  be  directed  to  one  side  of  the 
nucleus,  and  the  embryo  is  then  excentric.  The  position  of  the  embryo  in 
different  seeds  varies.  In  an  orthotropal  seed  the  embryo  is  antitropal,  the 
radicle  pointing  to  the  apex  of  the  seed;  if  the  nucleus  be  inverted  or 
antitropal,  the  embryo  will  be  erect  or  orthotropal.  In  curved  seeds  the 
embryo  is  folded,  so  that  the  extremities  are  approximated,  hence  called 
amphitropah 

When  a  seed  begins  to  germinate,  the  embryo  first  lengthens  its  radicle, 
then  its  caulicle,  and  afterwards  sends  the  plumule  upwards,  in  the  form  of 
a  stem  and  leaves.  The  radicle  extends  downwards,  either  directly  from 
the  base  of  the  embryo,  or  after  having  previously  ruptured  the  integument 
of  the  base.  Plants  with  the  first  character  are  said  to  be  exorhizal;  with 
the  second,  endorhizal.  The  former  is  most  common  in  dicotyledons ;  the 
latter,  in  monocotyledons.  In  most  plants^  the  cotyledons  are  gradually 
raised  to  the  surface  by  the  growth  of  the  caulicle,  after  which  they 
become  green  and  act  as  leaves;  sometimes,  however,  the  cotyledons 
remain  inclosed  within  the  testa. 


/.  Reproductive  Organs  of  Flowerless  Plants, 

We  have  already  adverted  in  brief  terms  to  many  of  the  peculiarities  of 
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the  reproductive  organs  of  cryptogamous  plants,  and  now  propose  to 
combine  these  under  one  general  head,  with  the  addition  of  some  points 
hitherto  omitted.  In  the  case  of  Ferns,  reproduction  is  effected  by  means 
of  spores,  inclosed  in  cases  named  theccB,  which  often  form  in  clusters  or 
sori  on  the  under  side  of  the  leaves,  or  beneath  the  epidermis.  This  latter, 
when  including  the  thecae,  is  called  the  indusium.  The  thecae,  or  spore 
cases,  have  frequently  a  stalk  passing  up  one  side,  aftd  disappearing  on  the 
other ;  the  point  where  this  is  attached  is  called  the  annulus. 

Urn  Mosses  are  increased  by  spores  contained  within  an  urn,  placed  at 
the  apex  of  a  seta  or  stalk,  bearing  on  the  summit  a  loose  hood,  called  a 
calyptra,  and  closed  by  a  lid  or  operculum.  At  the  base  of  the  spore  case 
is  sometimes  found  a  tumor  or  struma,  or  an  equal  expansion,  termed 
apophysis.  The  inside  of  the  thecee  has  a  central  axis,  or  columella  ;  and 
the  orifice  beneath  the  operculum  is  closed  by  teeth-like  processes,  or  a 
men^brane  called  peristome. 

Lichens  are  cellular  expansions,  consisting  of  a  thallus,  or  combination 
of  stems  and  leaves,  upon  which  appear  shields  or  apothecia.  These  are 
the  reproductive  organs,  and  consist  of  a  margin  inclosing  a  kernel  or 
nucleus,  in  which  are  imbedded  tubes  containing  sporules,  and  termed 
asci. 

In  the  highest  forms  of  Fungals  there  are  two  kinds  of  organs :  one, 
cystidia,  conical  naked  elevations ;  the  other,  basidia,  also  conical  elevations, 
but  bearing  spores  on  their  apex. 


GENERAL  CONSIDERATIONS  WITH  RESPECT  TO  PLANTS 
A.  The  Chemical  Constituents  of  Plants. 

Plants  are  composed  of  certain  chemical  elements,  which  are  combined 
in  various  ways,  so  as  to  form  either  organic  or  inorganic  compounds. 
The  former  are  composed  of  carbon,  oxygen,  hydrogen,  and  nitrogen,  with 
a  certain  proportion  of  sulphur,  or  phosphorus ;  the  latter  consist  of  various 
metallic  bases,  combined  with  metalloids  and  acids.  Water  is  a  chief 
constituent  of  plants,  the  amount  being  determinable  with  approximate 
accuracy,  by  drying  the  plant  at  a  heat  slightly  exceeding  that  of  boiling 
water,  and  estimating  the  loss  of  weight.  When  the  plant  is  burned  the 
organic  constituents  disappear,  and  the  inorganic  are  left  in  the  form  of 
binary  or  ternary  compounds.  * 

Carbon  is  the  most  abundant  constituent  of  the  plant,  forming  a  greater 
proportion  of  its  mass  than  any  other.  When  vegetable  matter  is  heated 
without  exposure  to  air,  the  carbon  is  left  in  the  form  of  charcoal,  of  a  black 
color  and  porous  texture,  retaining  much  of  the  original  volume  and  shape. 
It  exists  in  great  quantity  in  the  soil,  but  requires  to  be  converted  into 
carbonic  acid  before  it  can  be  taken  up  by  the  plant.  Most  of  the  carbon 
of  the  plant  is  derived  from  the  decomposition  of  the  carbonic  acid  of  the 
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atmosphere  by  means  of  the  leaves.  Thus  the  plant  decomposes  carbonic 
acid,  assimilates  the  carbon,  and  liberates  the  oxygen ;  an  animal,  on  the 
other  hand,  deprives  the  air  of  its  oxygen,  and  liberates  carbonic  acid. 
Oxygen  is  next  in  importance  to  carbon.  It  is  usually  found  in  combination 
with  hydrogen,  forming  water.  Nitrogen  is  less  an  universal  constituent 
than  the  other,  being  chiefly  found  in  the  younger  parts  and  the  seeds. 
These  four  elements  occur  as  binary  compounds  in  water  and  oily  matters; 
as  ternary  in  starch,  gum,  sugar,  and  cellulose  ;  and  as  quaternary  in  gluten, 
caseine,  albumen,  and  fibrine.  The  latter  compounds  have  for  their  base  a 
substance  known  as  proteine  (C**,  H",  N',  O"),  with  the  addition  of  certain 
proportions  of  sulphur  and  phosphorus. 

The  principal  inorganic  constituents  of  plafits  are  formed  of  combinations 
of  chlorine,  iodine,  bromine,  sulphur,  phosphorus,  potassium,  sodium,  calcium, 
magnesium,  aluminum,  silicon,  iron,  manganese,  and  copper. 

Silica  abounds  in  grasses  giving  firmness  to  the  stem.  It  is  sometimes 
found  aggregated  in  the  joints  of  the  bamboo  as  tabasheer.  Lime  is  found 
in  all  plants,  in  some  existing  in  large  quantity.  It  occurs  as  a  carbonate 
on  the  surface  of  some  plants.  Soda  and  Potash  are  also  of  constant 
occurrence.  Plants  growing  near  the  sea  exhibit  a  preponderance  of  soda, 
while  those  that  are  inland  abound  most  in  potash.  Iron  and  Manganese 
are  found  in  small  quantity ;  Copper  has  been  detected  in  coffee. 


B.  Products  and  Secretions  op  Plants. 

Having  thus  very  briefly  mentioned  the  principal  elements  found  in 
plants,  we  proceed  next  to  a  summary  of  their  most  important  compounds. 
The  first  to  be  mentioned  is  starch,  which  is  stored  up  to  serve  as  nourish- 
ment either  to  the  developed  plant  or  to  the  embryo.  Its  chemical 
composition  is  C",  H",  O*".  Starch  may  be  deposited  in  seeds,  roots,  stems, 
receptacles,  &c.  Sometimes  starch  is  associated  with  poisonous  or  acrid 
juices.  Inuline  is  a  substance  analogous  to  starch,  and  found  in  Elecampane 
and  other  plants ;  lichenine,  another  variety,  is  found  in  Cetraria  islandica, 
or  Iceland  moss.  The  action  of  sulphuric  acid,  or  of  malt,  on  starch,  or  long 
boiling  in  water;  results  in  the  production  of  a  soluble  substance,  called 
dextrine,  and  is  one  of  the  stages  through  which  starch  passes  to  become 
sugar. 

Gum  (C",  H",  O")  is  another  substance  found  abundantly  in  the  vegetable 
kingdom,  and  is  one  of  the  forms  through  which  organic  matter  passes 
during  the  growth  of  plants.  There  are  two  forms  of  gum :  one  soluble  in 
water  (arabine  or  mucilage),  the  other  only  swelling  up  into  a  gelatinous 
mass  (bassorine,  cerasine,  and  pec  tine).  Arahine  is  known  familiarly  as 
gum  arable  ;  combined  with  cerasine  it  is  found  in  the  gum  of  the  cherry 
andi^lum  tree.  Mucilage  is  present  in  many  plants,  as  in  the  mallows  and 
in  linseed.  Bassorine  forms  the  chief  part  of  gum  tragacanth.  Pectine  is 
obtained  from  pulpy  fruits,,  as  the  apple  and  pear.  It  forms  a  jelly  with 
water,  and  when  dried  resembles  isinglass  or  gelatine. 
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Sugar  occurs  in  many  species  of  plants,  and  appears  under  three 
principal  forms:  cane  sugar,  grape  sugar,  and  mannite.  Cane  sugar, 
C",  H',  O*  +  2H0,  is  obtained  from  many  plants,  as  sugar  cane,  beet  root, 
sugar  maple,  birch,  &c.  It  is  soluble  in  about  one  third  of  its  weight  of  water, 
and  insoluble  in  pure  alcohol.  Grape  sugar,  or  glucose,  C",  H*',  O"  +  2H0, 
IS  found  in  grape  and  other  juices.  It  can  be  prepared  from  starch  or  cane 
sugar  by  boiling  in  dilute  sulphuric  acid.  Mannite,  C",  H^  O*,  the  chief 
ingredient  of  manna,  a  substance  derived  from  several  species  of  ash,  differs 
from  the  others  in  not  undergoing  the  vinous  fermentation.  It  is  also  found 
in  the  juices  of  celery,  mushrooms,  &c. 

LiGNiNE  occurs  abundantly  in  woody  fibre,  and  is  distinguished  from 
cellulose  in  being  soluble  in  strong  nitric  acid,  forming  oxalic  acid.  Its 
formula  is  C**,  H**,  O*'.  All  these  substances  are  readily  convertible  into 
each  other.  Some  other  ternary  compounds  of  this  character  are  salicine, 
found  in  the  willows,  and  phloridzine,  obtained  from  the  bark  of  the  roots 
of  the  apple,  &c. 

There  are  other  vegetable  products  which  differ  from  these  last  in  the 
presence  of  nitrogen.  Thus  gluten  is  that  part  of  wheat  flour  which 
remains  after  the  removal  of  the  starch.  Vegetable  fibrins  is  obtained  by 
treating  the  glutinous  part  of  wheat  with  ether.  Vegetable  caseine,  or 
legumine,  is  found  in  oily  seeds,  and  in  leguminous  plants.  Vegetable  albumen 
occurs  as  a  soluble  substance  with  caseine.  It  coagulates  at  a  temperature 
of  140°  to  160°  F.,  and  is  not  precipitated  by  acetic  acid.  The  base  of  all 
these  substances  is  proteine  (C**,  H",  N*,  O").  Fibrine  is  proteine 
+  S  +  PA.  Albumen  is  proteine  +S"  +  PA.  Caseine  is  proteine  +  S. 
Emulsine,  or  synaptase,  is  found  in  almonds;  and  in  bitter  almonds  is 
associated  with  a  substance  called  amygdaline.  Diastase  is  a  modification 
of  gluten,  obtained  from  malt,  and  developed  generally  during  the 
germination  of  plants.  It  facilitates  the  conversion  of  starch  into  dextrine, 
and  thence  into  sugar. 

Fixed  Oils  occur  in  the  cells  and  intercellular  spaces  of  various  parts  of 
the  plant.  They  are  known  by  their  greasing  paper  permanently.  The 
principal  are  linseed  oil,  olive  oil,  and  certain  solid  oils,  as  palm  oil,  shea 
butter,  and  vegetable  tallow.     These  all  contain  a  large  amount  of  Stearine. 

Vegetable  Wax  is  a  peculiar  fatty  matter  found  in  the  stem  and  fruit  of 
some  plants.  On  the  exterior  of  fruits  it  constitutes  their  bloom,  as  in  the 
grape  and  plums.  Chlorophylle  is  allied  to  wax  in  character,  being  soluble 
in  ether  and  alcohol,  and  insoluble  in  water. 

Volatile,  or  Essential  Oils,  are  procured  from  such  plants  as  contain 
them  by  distillation  in  water,  and  are  known  as  essences;  they  do  not  grease 
paper  permanently.  Usually  they  are  ready  formed ;  sometimes,  however, 
they  are  produced  by  a  kind  of  fermentation.  Some  essential  oils  consist 
of  carbon  and  hydrogen,  as  oil  of  turpentine,  oil  of  juniper,  oil  of  lemons, 
&c.  A  second  set  contain  oxygen  in  addition,  as  oil  of  cinnamon,  ott%  of 
roses,  oils  of  peppermint,  of  caraway,  and  of  cloves.  Sulphur  enters  into 
the  composition  of  a  third  set,  which  are  distinguished  by  a  peculiar 
pungent,  and  sometimes  alliaceous  smell,  as  oils  of  garlic,  of  onion,  of 
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assafoßtida,  &c.  Camphor  is  a  solid  oil,  consisting  of  carbon,  oxygen,  and 
hydrogen. 

Resins.  These  are  either  Hquid  or  soHd.  The  liquid  are  balsam  of  Tola, 
of  Peru,  of  copaiva,  Canada  balsam,  &c.  The  solid  are  rosin,  elemi, 
sandarac,  guiacum,  labdanum,  dragon's  blood,  storax,  benzoin,  copal,  lac, 
&c. 

Caoutchouc  is  found  associated  with  essential  oil  and  resins  in  the  milky 
juices  of  plants.  It  is  procured  from  various  species  of  Ficus,  Urceola, 
Siphonia,  &c.  Gutta  Percha  is  obtained  from  a  species  of  Isonandra,  found 
in  Singapore  and  Borneo. 

Organic  Acids  occur  in  great  variety  in  vegetable  juices.  Thus  citric 
acid  b  found  in  the  fruit  of  the  orange,  the  lemon,  lime,  &c. ;  tartaric,  in 
the  grape ;  malic,  in  the  apple ;  tannic,  in  oak  bark  and  nut-galls ;  gallic, 
in  the  seeds  of  mango;  meconic,  in  the  juice  of  the  poppy;  kinic,  in  Cinchona; 
hydrocyanic,  in  the  laurel ;  oxalic,  in  Oxalis ;  &c. 

Alkaloids,  or  vegetable  alkalies,  are  nitr(^enized  compounds,  found  in 
Hving  plants,  and  generally  containing  their  active  principles.  They  occur 
usually  in  combination  with  organic  acids.  Quinine  and  cinchonine  are 
derived  from  Cinchona  or  Peruvian  bark ;  morphine,  narcotine,  codeine, 
thebaine,  and  narceine,  from  the  poppy;  solanine,  from  the  potatoe  and 
other  species  of  Solanum;  veratrine,  from  hellebore;  aconitine,  from 
Aconitum ;  strychnine  and  brucine,  from  nux  vomica ;  atropine,  from  bella- 
donna; piperine,  from  Piper;  emetine,  from  ipecacuanha;  caffeine,  from 
coffee,  tea,  and  Paraguay  tea ;  theobromine,  from  the  cacao ;  &c. 

Coloring  Matters  are  obtained  from  plants,  either  directly  or  by  means 
of  a  species  of  fermentation.  Yellow  coloring  matters  are  procured  from 
Curcuma  longa  as  turmeric,  from  the  gamboge  plant  as  gamboge,  from  the 
stigmata  of  Crocus  sativa  as  saffron,  &c. ;  also  from  Reseda  luteola  (Weld) 
and  from  some  lichens.  The  principal  reds  are  alkanet  from  Anchusa; 
dragon's  blood  from  Dracaena ;  madder  from  Rubia  tinctorum ;  l(^wood  from 
Haematoxylon ;  Brazil-wood  from  Csesalpinia;  carthamine  from  Carthamus; 
archil  and  litmus  from  Roccella  tinctoria,  one  of  the  lichens.  The  principal 
Wuc  is  indigo,  from  various  species  of  Indigofera. 


C.  The  Circulation  and  Elaboration  op  Fluids  in  Plants. 

The  entrance  of  liquid  matter  into  the  plant  is  effected  mainly  through 
the  roots.  The  extremities  of  these  are  covered  by  a  very  delicate 
membrane,  which  permits  the  imbibition  of  liquids  with  great  rapidity. 
The  matter  thus  absorbed  by  the  roots  consists  of  water  holding  various 
matters,  chiefly  inorganic,  in  solution ;  and  this  is  carried  up,  partly  by 
capillary  attraction,  partly  by  endosmosis.  This  ascending  sap  passes  up 
through  the  vessels  and  cells  of  the  stem,  and  thence  into  the  leaves,  where 
it  is  elaborated  and  returned  as  descending  sap  through  the  bark,  a  small 
portion  reaching  the  roots,  there  to  be  excreted,  or  else  stored  up  for 
purposes  of  future  nutrition.    Gaseous  matters  are  also  taken  up  by  the 
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roots  and  circulated  along  with  the  sap ;  these  consist  mainly  of  air,  oxygen, 
and  carbonic  acid.  In  the  course  of  this  ascent  slight  changes  take  place 
in  the  sap,  the  most  important,  however,  being  reserved  for  the  leaves  to 
effect.  Here  the  sap  is  exposed  to  the  influence  of  light  and  air,  by  means 
of  which  carbon  and  hydrogen  are  fixed,  oxygen  and  watery  vapor  given 
off.  The  sap  thus  becomes  denser  and  more  fitted  to  the  purposes  for  which 
it  is  destined.  After  this  elaboration  it  commences  its  descent,  passing 
through  the  bark,  and  transmitted  laterally  through  the  cells  o(  the  medullary 
rays.  The  descending  sap,  or  latex,  is  sometimes  clear  and  transparent,  at 
other  times  it  is  milky  or  otherwise  colored.  In  this  are  contained  the 
peculiar  products  of  the  plant  which  are  deposited  in  various  situations.  A 
mucilaginous  deposit  between  the  bark  and  the  wood  results  in  the  formation 
of  an  external  layer  to  the  latter,  and  an  internal  to  the  former.  Starch  and 
gum  are  deposited  in  the  cells  of  the  new  layer  of  alburnum  or  sap  wood, 
which,  in  the  spring  of  the  year,  may  be  converted  into  sugar,  and  by 
solution  in  the  ascending  sap  impart  to  this  its  sweetness. 


ON  THE  GEOGRAPHY  OF  PLANTS. 

Plants  are  foimd  distributed  all  over  the  surface  of  the  earth,  wherever 
heat,  air,  and  moisture  co-exist ;  and  the  warmer  and  moister  the  country, 
the  more  vigorous  and  varied  the  vegetation.  The  same  soil,  however,  is 
not  equally  favorable  to  all  plants ;  this  is  mainly  owing  to  the  fact,  that 
different  species  require  different  inorganic  ingredients,  as  well  as  different 
amounts  of  heat,  light,  and  moisture.  The  mean  temperature  of  a  place 
exerts  great  influence  upon  its  vegetation,  and  as  this  temperature  is 
affected  to  a  certain  extent  by  the  latitude  and  longitude,  it  becomes  possible 
to  establish  an  intimate  relation  between  geographical  localities  and 
particular  forms  of  plants.  Besides  the  geographical  arrangement  of  plants, 
we  may  also  have  a  physical  grouping,  according  to  the  physical  features 
of  the  soil  in  which  they  are  found.  Thus  plants  may  grow  in  water,  salt 
or  fi*esh,  they  may  be  found  in  sandy  soils,  in  meadows,  in  vegetable  mould, 
under  trees,  or  on  other  plants,  and  even  on  animals.  Recent  discoveries 
of  the  highest  interest,  by  Dr.  Leidy  of  Philadelphia,  have  shown  that  the 
occurrence  of  entophyta  in  animals  is  perfectly  normal.  The  following 
arrangement  by  Balfour,  exhibits  the  general  features  of  a  division  of  plants, 
according  to  their  station. 


A.  Plants  Growing  in  Water,  whether  Salt  or  Fresh. 

1.  Marine  Plants,  such  as  sea- weeds,  Lavers,  &c.,  which  are  either  buried 

in  the  ocean  or  float  on  its  surface ;  also,  such  plants  as  Ruppia  and  Zostera. 

In  the  Sargasso  Sea  there  are  floating  meadows  of  Sargassum  bacciferumr-^ 

gulf- weed.     This  sea  extends  firom  22®  to  36®  north  latitude,  and  from  25* 
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to  45^  west  longitade  from  Greenwich,  and  extends  over  40,000  square 
miles. 

2.  Maritime,  or  Saline  Plants,  These  are  plants  which  grow  on  the 
border  of  the  sea,  or  of  salt  lakes,  and  require  salt  for  nourishment,  as 
SaKcomia,  glasswort,  Salsola,  saltwort,  Anabasis.  Such  plants  are  often 
called  Halophytes.  Under  this  head  may  be  included  littoral  and  shore 
plants,  such  as  Armeria,  sea-pink,  Glatix,  and  Samolus, 

8.  Aquatic  Plants,  growing  in  fresh  water,  either  stagnant  or  running, 
as  Sagittaria,  arrowhead,  Nymphasa,  water-lily,  Potamogeton,  pond-weed, 
Subularia,  awlwort,  Utrictdaria,  bladderwort,  Stratiotes,  water-soldier, 
Lemna,  duck-weed,  Pistia,  Confervce,  OsciUatoricB,  and  Ranunculus 
fluviatilis.  Some  of  these  root  in  the  soil,  and  appear  above  the  surface 
of  the  water ;  others  root  in  the  soil,  and  remain  submerged ;  while  a  few 
swim  freely  on  the  surface  without  rooting  below. 

4.  Amphibious  Plants,  living  in  ground  which  is  generally  submerged, 
but  occasionally  dry,  as  Ranunculus  aquatilis  and  sceleratus.  Polygonum 
amphibium,  Nasturtium  amphibium.  The  form  of  the  plants  varies 
according  to  the  degree  of  moisture.  Some  of  these,  as  Limosella  aquatica, 
grow  in  places  which  are  inundated  at  certain  periods  of  the  year ;  others, 
such  as  Rhizophoras,  mangroves,  and  Avicennias,  form  forests  at  the 
mouths  of  muddy  rivers  in  tropical  countries. 


B.  Land   Plants   which   Root   in   the   Earth  and  Grow  in   thb 

Atmosphere. 

5.  Sand  Plants;  as  Carex  arenaria,  Ammophila  arenaria,  Elymus 
arenarius,  and  Calamagrostis  arenaria,  which  tend  to  fix  the  loose  sand. 
Plantago  arenaria,  Hemiaria  glabra,  Sedum  acre, 

6.  Chalk  Plants ;  plants  growing  in  calcareous  soils,  as  some  species  of 
Ophrys,  Orchis,  and  Cypripedium, 

7.  Meadow  and  Pasture  Plants ;  as  some  species  of  Lotus,  bird's-foot 
trefoil,  a  great  number  of  grasses  and  trefoils,  the  daisy,  dandelion,  and 
buttercups. 

8.  Plants  Found  in  Cultivated  Ground,  In  this  division  are  included 
many  plants  which  have  been  introduced  by  man  along  with  grain,  as 
Centaurea  cyanus,  com  blue-bottle,  Sinapis  arvensis,  common  wild 
mustard,  Agrostemma,  corncockle,  several  species  of  Veronica  and 
Euphorbia,  Lolium  temulentum.  Convolvulus  arvensis,  Cichorium  intybus  ; 
also  plants  growing  in  fallow  ground,  as  Rumex  acetosella,  Carduus  nutans, 
Echium  vulgare,  Artemisia  campestris,  and  Androsace  septentrionalis.  In 
this  division  garden  weeds  are  included;  such  as  Groundsel,  Chickweed, 
Lamium  amplexicaule,  Chenopodium  vulgare  and  viride, 

9.  Rock  or  Wall  Plants ;  Saxifrages,  Wall-flower,  Linaria  cymbalaria, 
Draba  muralis,  species  of  Sisymbrium  and  Sedum,  Asplenium^  Ruta  muraria, 
and  some  lichens  and  mosses. 

10.  Plants  Found  on  Rubbish  Heaps,  especially  connected  with  old 
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buildings.  Some  of  these  seem  to  select  the  habitations  of  man  and  animals, 
on  account  of  certain  nitrogenous  and  inorganic  matters  which  enter  into 
their  composition.  Among  them  may  be  noticed  Nettles,  Pellitory,  Docks, 
Borage,  Henbane,  Xanthium.  Here  also  have  been  placed  some  plants 
immediately  connected  with  the  habitation  of  man,  such  as  Racodium 
cellarCy  a  fungus  found  on  wine  casks;  Conferva  fenestralis,  an  alga 
produced  on  window-panes;  and  Conferva  dendrita,  one  developed  on 
paper.     Some  plants,  as  Sempervivum  tectorum^  select  the  roofs  of  houses. 

11.  Plants  Growing  in  Vegetable  Mould,  such  as  bog-plants,  or  those 
growing  on  wet  soil,  so  soft  that  it  yields  to  the  foot,  but  rises  again ;  and 
marsh  plants,  growing  in  wet  soil,  which  sinks  under  the  foot  and  does  not 
rise.  To  the  former  class  belong  such  plants  as  Pinguicula  alpina  and 
Primula  farinosa ;  to  the  latter,  such  as  Menyanthes,  Comarum,  Bidens 
cemua, 

12.  Forest  Plants,  including  trees  which  live  in  society,  as  the  Oak,  the 
Beech,  Firs,  dtc,  and  the  plants  which  grow  under  their  shelter,  as  the 
greater  part  of  the  European  Orchises,  some  species  of  Carex  and  Orohanche. 
Some  plants  especially  grow  in  pine  and  fir- woods,  as  Linncea  borealis  and 
some  Pyrolas. 

13.  Plants  of  Sterile  Places,  found  in  barren  rocks,  by  road-sides.  This 
is  a  heterogeneous  class,  and  contains  many  plants  of  uncertain  character. 
Under  it  are  included  the  plants  of  uncultivated  grounds,  as  those  found  on 
moors,  where  Calluna  vulgaris,  common  heath,  and  various  Heaths, 
Juniper,  Andromeda,  and  some  species  of  Polytrichum  occur. 

14.  Plants  of  the  thickets  or  hedges,  comprehending  the  small  shrubs 
which  constitute  the  hedge  or  thicket,  as  the  Hawthorn  and  Sweet-brier ; 
and  the  herbaceous  plants  which  grow  at  the  foot  of  these  shrubs,  as  Adoxa, 
Wood  Sorrel,  Violets;  and  those  which  climb  among  their  numerous 
branches,  as  Bryony,  Black  Bryony,  Honeysuckle,  Traveller's  Joy,  and 
some  species  of  Lathyrus, 

15.  Plants  of  the  Mountains,  which  De  Candolle  proposes  to  divide  into 
two  sections :  1.  Those  which  grow  on  Alpine  mountains,  the  summits  of 
which  are  covered  with  perpetual  snow,  and  where,  during  the  heat  of 
summer,  there  is  a  continual  and  abundant  flow  of  moisture,  as  numerous 
Saxifrages,  Gentians,  Primroses,  and  Rhododendrons.  2.  Those  inhabiting 
mountains  on  which  the  snow  disappears  during  summer,  as  several  species 
of  Snap-dragon,  among  others  the  Alpine  Snap-dragon.  Umbelliferous 
plants,  chiefly  belonging  to  the  genus  Seseli,  meadow  Saxifrage,  Labiate 
plants,  &c. 

C.  Plants  Growing  in  Special  Localities. 

16.  Parasitic  Plants,  which  derive  their  nourishment  from  other 
vegetables,  and  which,  consequently,  may  be  found  in  all  the  preceding 
situations ;  as  the  Mistletoe,  species  of  Orohanche,  Cuscuta  (Dodder), 
Loranthus,  Rafflesia,  and  numerous  Fungi. 

17.  Pseudo-parasitic    Plants,  or    Epiphytes,    which    live    upon    dead 
44 


Digitized  by 


Google 


BOTANY.  46 

vegetables,  as  Lichens,  Mosses.  &c.,  or  upon  the  bark  of  living  vegetables, 
but  do  not  derive  much  nourishment  from  them,  as  Epidendrum,  AerideSy 
and  other  orchids,  as  well  as  Tiüandiia,  Bromelia,  Pothos,  and  other  air 
plants. 

18.  Subterranean  Plants,  or  those  which  live  under  the  ground,  or  in 
mines  and  caves  almost  entirely  excluded  from  the  light,  as  Bysstis, 
Truffles,  and  some  other  cryptogamic  plants. 

19.  Plants  which  Vegetate  in  Hot  Springs,  the  temperature  of  which 
ranges  from  80°  to  150°  of  Fahrenheit's  thermometer,  as  Vitex  Agnus- 
castus,  and  several  cryptogamoüs  plants,  as  Ulva  thermalis,  the  hot-spring 
Laver. 

20.  Plants  which  are  Developed  in  Artificial  Infusions  or  Liquors,  as 
various  kinds  of  Mucor,  causing  mouldiness. 

21.  Plants  Growing  jon  Living  Animals,  as  species  of  Sphceria  and 
Sarcinula,  and  various  other  Fungi  and  Algae. 

22.  Plants  growing  on  certain  kinds  of  decaying  animal  matter,  such  as 
species  of  Onygena,  found  on  the  hoofs  of  horses,  feathers  of  birds,  &c., 
some  species  of  Fungi,  which  grow  only  on  the  dung  of  animals,  and  certain 
species  of  Splachnum. 

There  are  certain  forms  of  plants  which,  while  occurring  within  definite 
limits,  impart  a  peculiar  character.  Meyen,  in  his  Grundriss  der  Pflanzen- 
geographic,  establishes  twenty  groups  as  especially  characteristic  of  the 
regions  in  which  they  occur.     They  are  as  follows : 

1.  Gramineous,  or  Grassy  Form.  This  is  illustrated  in  northern 
countries  by  meadows  and  pastures.  The  cereal  grains  also  have  a  great 
influence  on  the  aspect  of  countries.  Under  this  form  are  included 
Cyperaceae,  Restiaceae,  and  Juncaceae.  In  the  torrid  zone  some  arborescent 
forms  occur,  as  Bamboo ;  and  along  with  these  are  associated  Sugar-cane 
and  Rice.  Barley  is  an  extra  tropical  form,  while  Carex  extends  to  cold 
regions. 

2.  Scitamineous  Form.  This  includes  the  Ginger,  Arrowroot,  and 
Plantain  family,  some  of  which  attain  a  large  size.  They  contribute  to  give 
a  character  to  the  torrid  zone. 

3.  Pandanus,  or  Screto-pine  Form.  A  tropical  form  illustrated  by 
Screw-pines  and  Dracaenas. 

4.  Pine-Apple  Form,    Illustrated  by  the  Bromeliaceae  of  warm  climates. 

5.  The  Agave,  or  American  Aloe  Form.     Chiefly  tropical  and  subtropical. 

6.  The  Palm  Form.  Under  this  are  included  also  the  Cycadaceous 
family.  They  give  a  character  to  the  hotter  regions  of  the  globe.  Some 
of  the  palms  are  social,  as  the  Date  and  Cocoa-nut.  Chamcerops  humilis 
represents  this  form  in  Europe. 

7.  Filical,  or  Fern  Form.  True  Ferns,  in  an  especial  manner,  aflect  the 
landscape  in  tropical  and  warm  regions. 

8.  Mimosa  Form.  This  includes  Leguminous  plants  in  general.  The 
finely  cut  foliage  of  some  has  a  resemblance  to  Ferns.  Modifications  of  this 
form  occur  both  in  warm  and  cold  regions.  Acacias,  in  New  Holland,  give 
a  peculiar  feature  to  the  landscape. 
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9.  Coniferous  Form.  The  Abietine»  are  charaoteristic  of  northern 
regions,  and  Cupressineae  of  southern. 

10.  The  Protea,  Epacris,  and  Erica  Forms.  These  forms  supply  the 
place  of  Coniferae  in  the  southern  hemisphere ;  the  Protea  and  Epacris 
forms  occurring  in  Australasia,  and  the  Erica  form  at  the  Cape  of  Gk>od 
Hope. 

11.  Myrtle  Form.  Some  of  these,  such  as  Melaleuca  and  Eucalyptus, 
characterize  New  Holland  scenery ;  others,  as  Gruavas,  are  tropical. 

12.  Forms  of  Dicotyledonous  Trees.  Some,  with  broad  and  tender 
leaves,  as  Birch,  Alder,  Poplar,  Oak,  Lime,  Elm,  Beech,  and  Horse-chestnut, 
giving  a  character  to  the  physiognomy  of  the  colder  half  of  temperate 
climates ;  while  others,  with  thick,  leathery,  and  showy  leaves,  as  Olives 
and  Laurels,  are  characteristic  of  warmer  climates ;  and  a  third  division, 
with  large,  beautiful  leaves,  Cecropia,  Artocarpus,  and  Astrapaea,  abound  in 
the  hottest  climates. 

13.  Cactus  Form.  This  form  is  developed  chiefly  in  America,  especially 
in  Brazil. 

14.  Form  of  Succulent  Plants.  Seen  in  the  Mesembryaceae  of  South 
Africa. 

15.  Lily  Form.  This  includes  Liliaceae,  Amaryllidaceae,  and  Iridaceae. 
Modifications  of  this  form  occur  in  warm  and  temperate  climates. 

16.  Forms  of  Lianas,  or  Climbing-Plants.  These  forms  are  chiefly 
tropical,  and  are  illustrated  by  Passion-flowers,  Paullinias,  Aristolochias,  and 
Bauhinias. 

17.  Pothos  Form.  This  is  a  tropical  form,  and  is  illustrated  by  various 
species  of  Araceae. 

18.  Orchideous  Form.  This  is  seen  in  the  splendid  Epiphytes  of  warm 
climates.     Terrestrial  species  chiefly  occur  in  cold  zones. 

19.  The  Moss  Form. 

20.  The  Lichen  Form.  Both  these  forms  characterize  cold  regions 
chiefly. 

In  treating  of  the  geographical  arrangement  of  plants,  we  may  consider 
them  under  two  points  of  view  ;  ßrst,  as  respects  the  horizontal  or  latitude 
arrangement;  and  second,  in  respect  to  the  vertical  range.  The  mean 
temperature  of  the  earth  diminishes  as  we  travel  from  the  equator  towards 
either  pole,  as  also  in  ascending  to  the  top  of  a  high  mountain  from  its 
base ;  so  that  there  is  a  certain  parallelism  between  the  horizontal  range  of 
mean  temperature  and  the  vertical.  The  same  is  the  case  in  plants,  as  we 
shall  find  that  the  same  mean  temperature,  whether  we  attain  this  by  a 
horizontal  or  by  a  vertical  progression,  is  characterized  by  the  same 
vegetable  features. 

Considering,  in  the  first  place,  the  horizontal  range  of  vegetation,  we  find 
the  following  to  be  the  divisions  of  Meyen,  the  latest  authority  on  the 
subject : — 
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A.  Torrid  Zone. 

1.  Equatorial  Zone.  Oo — 15°.  Mean  annual  temperature  78j^ — 
82  J^  F.,  chaiacterized  by  the  greatest  size  and  variety  of  forms,  with  the  most 
brilliant  colors  and  exquisite  odors,  primitive  forests  with  gigantic  trees, 
and  climbing  plants.  The  characteristic  forms  are  Palms,  Bananas, 
Arborescent  Grasses,  Pandanus,  Scitaminese,  Orchids,  Lianas,  and  Epiphytes ; 
also,  plants  belonging  to  Cedrelaceae,  Sapindaceee,  Caesalpinese,  Malvace», 
Anonacese,  Anacardise,  Artocarpeae,  Lecythidaceae,  Malpighiaceae,  &c. 

2.  The  Tropical  Zone.  150—23^.  Mean  temperature  73^0— 78foF. 
Summer  temperature  SOJ^® — 86° ;  winter  temperature  in  the  eastern  coast 
countries  59°.  Palms,  Musacese,  Scytamineae,  Meliaceae,  Arborescent 
Ferns,  Orchidaceae,  Araceae,  and  Lianas.  Plains  with  Melastomaceae  and 
gentians  in  the  New  World.  Forests  of  mangrove  and  figs  in  the  Old 
World. 

B.  Temperate  Zone. 

3.  Subtropical  Zone.  23^ — 34°.  Mean  temperature  62i° — 71io; 
mean  summer  temperature  73^° — 82^° :  winters  mild  and  vegetation  green 
throughout  the  year. 

Northern  hemisphere.  Old  World :  Pancratia,  Dracaenae,  Bananas, 
Palms  {Crucifera  thebaica,  Phasnix  dactylifera,  Chamcerops  humilis), 
Ficus  sycamorus,  Cordia,  Cissus,  Capparis,  Melia,  Camellia,  Euphorbiaceae, 
Pistacia,  Bauhinia.  New  World :  Arborescent  grasses,  Tillandsia  on  Pinus, 
Taxodium,  Quercus,  Populus,  Laurus  sassafras,  Myrica,  Diosphjrros, 
Magnolia,  Liriodendron,  Calycanthus,  and  climbing  Bignonias. 

Southern  hemisphere.  New  Holland  :  Anthistiria  australis  and 
Polygonum  junceum.  Forests  of  Eucalyptus,  Cycadeae,  Xanthorrhea, 
Callitris,  Casuarina,  Proteaceae,  Dilleniaceae,  Papilionaceae  and  Mimosas, 
Terrestrial  Orchideae,  Stylidia  and  Goodenia.  South  Africa:  Cycadeae, 
Restiaceae,  Juncaceae,  Irideae,  Compositae,  Erica,  Podocarpus  elongatus,  with 
Asclepiadeae  and  Bryonia,  Mesembryanthemum  and  Epiphytes.  La  Plata : 
shrubs  with  leathery  leaves  ;  woody  Compositae,  Oestrum,  Colletia,  Fuchsia, 
Myrtles,  and  Papilionaceae  embraced  by  Mutisia,  Bignoniaceae,  Cuscuta, 
and  Loasaceae.  Abundant  in  Loranthaceae,  Cactaceae,  Liliaceae,  and 
arborescent  grasses. 

4.  Warmer  Temperate  Zone.  34° — 45°.  Mean  temperature  53^"" — 62i°. 
Summer  temperature  in  North  America  77°;  in  Europe  75J^ — 68'';  in 
eastern  Asia,  82 J®.  Winter  temperature  in  America  44^** — 32i°;  in 
Europe  60° — 34|° ;  in  eastern  Asia  26i°. 

Northern  hemisphere.  Evergreen  trees  with  vines,  Bignonias,  and  spinous 
roses,  Quercus,  Fagus,  Castanea,  Platanus,  Laurus,  Fraxinus,  Acer,  Juglans, 
Myrtus,  Gleditschia,  Vaccinium,  Viburnum  tinus,  Arbutus  uredo  and 
andrachne,  Smilaceae,  Aster,  Solidago,  Labiatae,  Cistineae,  Caryophylleae. 
Meadows  are  of  rarer  occurrence. 

Southern  hemisphere.    New  Zealand:    Cordyline  australis,  Phormium 
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tenax,  Areca  sapida,  &c.  Van  Diemen's  Land  and  New  Holland :  Proteaceae, 
Epacrideae,  Leptospermeae.  Chili  and  Buenos  Ayres:  Fagus,  Laurelia. 
Persea,  Weinmannia,  Coriaria,  Myrtus,  &c. 

5.  Colder  Temperate  Zone.  45® — 58°  of  latitude.  Mean  temperature 
43° — 53^''  F. ;  minimum  summer  temperature  on  the  west  coast  564^ ;  in 
the  interior  of  the  continent  68° ;  minimum  winter  temperature  in  the 
interior  of  Europe  14°. 

Northern  hemisphere ;  Europe :  Corylus,  Viburnum,  extended  green 
meadows ;  great  heaths  covered  with  Calluna  vulgaris.  Turf  with  Juniperus, 
Andromeda polifolia  Siud  Ledum palustre ;  rich  in  Umbelliferee  and  Cruciferae. 
Asia:  Anabasis,  Salsola,  Chenopodium,  Atriplex,  Statice,  Artemisia,  Gentiana, 
Cucubaliis tatarica, GlycyrrhizsL,  America:  Abietineae,Sisyrinchium,Dodeca- 
theon,  Panax  horridum,  Rubus  odoratus  and  spectahilis,  Sorbus  and  Crataegus. 

Southern  hemisphere.  Evergreen  forests  of  Fagus  antarctica  and 
betuloides,  with  Wintera  aromatica,  Podocarpus.  Here  and  there,  no  trees 
(Falkland  islands  and  east  side  of  the  Straits  of  Magellan),  but  instead, 
shrubby  growths  of  considerable  extent  of  Andromeda,  Arbutus,  Empetrum, 
and  Rubus,  4-5  feet  high.  Extensive  meadows  of  Agrosiis  magellanica 
and  ccBspitosa,  Aira  flexuosa,  Avena  redolens  and  phleoides,  Festuca  magel- 
lanica and  erecta,  Carex  and  Juncus.  Moors  of  Sphagnum  acutifolium,  with 
Marchantia  polymorpha,  Azolla  magellanica,  Lomaria,  Callitriche  vema, 
Gunnera,  Statica  armeria,  Galium  aparine,  Pinguicula  alpina,  Lysimachia 
repenSy  Ranunculus  lapponicus,  Caltha  appendiculata  and  sagittata,  with 
Fuchsia  and  Sanguisorba. 

6.  The  Subarctic  Zone.  58° — 66°  of  latitude.  Mean  temperature  39J° — 
43°  F. ;  summer  temperature  in  the  New  World  66i°  ;  in  the  Old,  60|^ — 
68°.  Winter  temperature  of  western  Europe  14°,  of  the  interior  of 
Russia  14° — 10i°.  Vegetation  very  similar  through  Scandinavia,  Siberia, 
Kamtschatka,  Northern  America,  Iceland,  and  the  Faroe  Islands.  Pines, 
Firs,  Larches,  Birches,  and  Willows  predominate ;  characteristic  growths 
are  Cetraria  islandica,  Trichostomum  lanuginosum  and  canescens. 
Meadows  of  Agrostis,  Poa  and  Aira,  Valeriana,  Hieracium  aurantiacum, 
Digitalis  purpurea,  Stachys,  Swertia,  Lysimachia,  Trientalis,  Calluna 
vulgaris.  Erica  cinerea,  Bunium,  Ribes,  Chrysoplenium,  Berberis,  Hypericum, 
Prunus  padua,  Rosa,  Trifolium. 

The  South  Subantarctic  Zone  (New  Shetland)  has  the  polar  character. 

C,  Frigid  Zone. 

7.  The  Arctic  Zone.  This  extends  from  the  Arctic  circle  66**  to  72°. 
Mean  temperature  28i° — 32°,  and  towards  the  eastern  and  continental 
portions  far  below  thfe.  This  constitutes  the  limit  of  arboreal  vegetation 
and  of  cultivated  plants.  Characteristic  growths  common  to  both  continents 
are  Gyrophora,  Cenomyce  rangiferina,  Polytrichum,  Aira  ccespitosa  and 
flexuosa,  Pinus  sylvestris  and  ahies,  Betula  nana  and  glandulosa,  Alnus 
glutinosa,  Populus  iremula,  Salix,  Diapensia,  Comus  suecica,  Azalea» 
Andromeda,  Vaccinum,  Rubus  chamcemorus  and  Sorbus  aucuparia. 
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a  The  Polar  Zone.  This  includes  all  lands  from  72^  to  the  pole.  The 
mean  temperature  of  one  point  in  this  zone  Melville  island,  is  1|°.  In  the 
Old  World  the  mean  temperature  is  16i^.  Summer  temperature  of  the 
New  World  37^°,  of  the  Old  384°.  ,  Winter  temperature  28°  in  the  New 
and  2J°  in  the  Old.  Spitzbergen,  Greenland,  the  coast  of  Baffin's  Bay, 
Melville  Island,  Northern  Siberia,  and  Nova  Zembla,  exhibit  the  same 
species  with  few  exceptions.  Trees  and  shrubs  wanting.  Small  turfy 
plants  with  creeping  roots.  Poor  in  genera,  species,  and  individuals. 
Characteristic  genera  are  Phippsia,  Colpodium,  Dupontia,  Pleuropogon, 
Eriophorum,  Juncus,  Salix,  Pedicularis,  Andromeda,  Pyrola,  Saxifraga, 
Cochlearia,  Cardamine,  Parry  a,  Platypetalum,  Eutrema,  Papaver,  Ranunculus, 
Silene,  Potentilla,  and  Dryas.  Few  Monocotyledons,  and  these  not  above 
the  grass  type.     Almost  total  destitution  of  Apetala  and  Monopetala. 

Vertical  Range  op  Plants. 

The  relation  between  altitude  and  vegetation  is  best  seen  in  ascending 
high  mountains  in  tropical  regions,  where  all  gradations,  from  the  heat  of 
the  Torrid  Zone  to  the  cold  of  the  Arctic  regions,  may  be  passed  through  in 
regular  succession.  We  quote  a  striking  illustration  of  this  circumstance 
from  Humboldt: — 

"  In  the  burning  plains,  scarce  raised  above  the  level  of  the  southern 
ocean,  we  find  Bananas,  Cycadaceae,  and  Palrtis,  in  the  greatest  luxuriance  ; 
after  them,  shaded  by  the  lofty  sides  of  the  valleys  in  the  Andes,  Tree 
Ferns  ;  next  in  succession,  bedewed  by  cool  misty  clouds.  Cinchonas  appear. 
When  lofty  trees  cease,  we  come  to  Aralias,  Thibaudias,  and  myrtle-leaved 
Andromedas;  these  are  succeeded  by  Bejarias  abounding  in  resin,  and 
forming  a  purple  belt  around  the  mountains.  In  the  stormy  regions  of  the 
Paramos,  the  more  lofty  plants  and  showy  flowering  herbs  disappear,  and 
are  succeeded  by  large  meadows  covered  with  grasses,  on  which  the  Llama 
feeds.  We  now  reach  the  bare  trachyte  rocks,  on  which  the  lowest  tribes 
of  plants  flourish.  Parmelias,  Lecidias,  and  Leprarias,  with  their  many- 
colored  sporules,  form  the  flora  of  this  inhospitable  zone.  Patches  of 
recently  fallen  snow  now  begin  to  cover  the  last  efibrts  of  vegetable  life, 
and  then  the  line  of  eternal  snow  begins. 

"  On  the  mountains  ctf  temperate  regions  the  variety  is  rather  less,  but  the 
change  is  not  less  striking.  We  begin  to  ascend  the  Alps,  for  instance,  in 
the  midst  of  warm  vineyards,  and  pass  through  a  succession  of  oaks,  sweet 
chestnuts,  and  beeches,  till  we  gain  the  elevation  of  the  more  hardy  pines 
and  stunted  birches,  and  tread  on  pastures  fringed  by  borders  of  perpetual 
snow.  At  the  elevation  of  1950  feet,  the  vine  disappears ;  and  1000  feet 
higher,  the  sweet  chestnuts  cease  to  grow ;  1000  feet  further,  and  the  oak  is 
unable  to  maintain  itself;  the  birch  ceases  to  grow  at  an  elevation  of  4680, 
and  the  spruce  fir  at  the  height  of  5900  feet,  beyond  which  no  tree  appears. 
The  Rhododendron  ferrugineum  (the  Rose  of  the  Alps)  then  covers  immense 
tracts  to  the  height  of  7480  feet,  and  Salix  herbacea  creeps  200  or  300  feet 
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higher,  accompanied  by  a  few  Saxifrages,  Grentians,  and  Grasses,  while 
Lichens  and  Mosses  struggle  up  to  the  imperishable  barrier  of  perpetual 
snow." 

Some  authors  establish  five  regions  of  mountain  vegetation,  including  1, 
the  region  of  Lowland  cultivation ;  2,  Region  of  woods ;  3,  Region  of 
shrubs ;  4,  Region  of  grasses  ;  and  5,  Region  of  Cryptc^amous  plants.  A 
more  elaborate  classification  by  Meyen  is  as  follows : 


1.  Region  of  Palms  aiid  Bananas. 

0  to  1900  feet  high.  Temperature  80^°  to  86°  F.  Corresponds  to  the 
equatorial  zone. 

Forests  of  Mangrove  at  the  sea  coasts,  and  at  the  mouths  of  rivers. 
Arborescent  grasses  covering  extensive  tracts,  dense  forests  of  fig  trees, 
Toumefortia,  Dodonea,  Barringtonia,  Mimosa,  &c.,  overtopped  by  palms, 
Musaceae,  and  Scitamineae. 


2.  Region  of  Tree  Ferns  and  Ficus. 

1900  to  3800  feet  high.  Temperature  74°  F.  Corresponds  to  the  tropic 
zone. 

Arborescent  ferns  from  20  to  30  feet  high,  Cinchonacese,  Artocarpus,  and 
Ficus,  with  Reed  Palms,  and  Passiflorae.  The  undergrowth  of  Acanthaceae, 
Tiliaceae,  Euphorbiaceae,  mixed  with  Aroideae  and  Piperaceae. 


3.  Region  of  the  Myrtles  and  Laurels. 

3800  to  6700  feet  high.  68°  to  69.8"*  F.  Corresponds  to  the  subtropical 
zone. 

Dicotyledonous  trees,  with  glossy  leaves,  shrubby  ferns,  Quercus, 
Liquidambar,  Laurineae,  Proteaceae,  Rubiaceae,  Erica,  Styrax,  Sapindaceae, 
Malpighiaceae,  Melastoma,  Myrtus,  Eugenia,  Eucalyptus,  Acacia. 


4.  Region  of  Evergreen  Dicotyledonous  Trees. 

5700  to  7600  feet  high.    Temperature,  62.6®  F.    Corresponding  to  the 
warmer  temperate  zone. 
Quercus,  Laurineae,  Melastomaceae,  M}rrtaceae,  Colletia,  Cactaceae. 


5.  Region  of  Deciduous  Dicotyledonous  Trees. 

7600  to  9600  feet  high.    Temperature,  57.2"*  F.    Corresponding  to  the 
colder  temperate  zone. 
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Forests  of  Oak,  Beech,  and  Maple,  with  Ternstroemia,  Euphorbiaceae,  and 
Melastomaceae,  many  Coniferse. 


6.   Region  of  AhUtinecB. 

9500  to  11,400  feet  high.  Temperature,  51.8"^  F.  Corresponds  to  the 
subarctic  zone. 

In  the  Peruvian  Andes,  instead  of  Conifer»  there  occur  Escadoniae, 
Wintera  granatensis,  and  Andromed»,  with  Swertia.  In  the  Mexican 
plateaus,  in  addition  to  the  Abietinese,  there  are  forests  of  Oak  and  Yucca, 
Tillandsia  and  Cactacese,  with  Stevia  arenaria,  Ranunculus,  and  Astragalus. 


7.  Region  of  Alpine  Shrubs,  or  of  Rhododendronna. 

11,400  to  13,300  feet  high.  Temperature,  44.6'' F.  Corresponds  to  the 
arctic  zone. 

No  trees,  only  shrubs;  Rhododendrons,  Astragalus,  Befaria,  Cactus, 
Calceolaria. 

8.  Region  of  Alpine  Plants.  , 

13,300  to  15,200  feet  high.  Temperature,  37^°  to  39^^  F.  Correspomls 
to  the  polar  zone. 

In  the  northern  Cordilleras,  Compositae,  Mimulus,  Calceolaria,  Sida, 
Lupinus ;  in  the  southern,  Lecidea  geographica,  grasses,  Plantago,  Gentiana, 
Befaria,  MuUinsia,  Epilobium.  In  the  mountains  of  Java,  Valeriana, 
Gentiana,  Viola,  Ranunculus,  Potentilla,  Draba,  Primula,  Salix,  Astragalus, 
Phyteuma,  &c. 

PL  73,  fig.  1,  presents  a  general  view  of  those  cultivated  plants,,  which 
furnish  the  principal  articles  of  food  and  medicine :  the  various  Cerealia, 
Cacao,  Sugar,  Coffee,  Tea,  Cinnamon,  Pepper,  Nutmeg,  Vanilla,  Clove, 
Cotton,  and  Peruvian  Bark.  Fig,  2  is  a  more  detailed  exhibition  of  the 
Chinese  and  East  Indian  region  of  cotton,  tea-plant,  cinnamon  tree,  pepper, 
&c.  Fig.  3  is  a  special  chart  of  the  region  of  the  sugar-cane,  coffee,  and 
cacao  tree,  of  tea,  vanilla,  &c.,  in  the  West  Indies  and  South  America. 
The  remaining  four  figures  present  to  us  the  vertical  distribution  of  plants. 
Fig.  4  represents  this  distribution  in  the  temperate  zone  of  Asia.  From  the 
foot  of  the  Himalayas  to  the  middle  of  the  region,  between  3  and  4,  no  snow 
occurs ;  and  up  to  a  point  half-way  between  4  and  5,  the  snow  vanishes 
before  the  rainy  season,  and  the  tropical  herbaceous  plants  cease  to  exist. 
Oaks  are  found  at  4.  Rhododendrons  at  6,  &c.  At  a  height  from  1  to  a 
region  beiween  B  and  4,  we  find  first  the  dwarf  palm,  higher  up  the  long- 
leaved  fig,  Shorea  robusta,  and  finally  oaks.  Between  C  and  D  is  the  region 
of  sugar  plantations ;  between  D  and  E,  that  of  the  Deodara  Cedar ;  between 
E  and  F  are  found  wheat,  walnut,  and  almond  trees,  &c. ;  between  F  and 
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G,  the  white  Birch,  Juniper,  &c. ;  and  above  all,  at  G,  there  occurs  Genista 
versicolor.  Fig.  5  represents  the  distribution  of  American  plants.  Thus 
the  palm  is  found  up  to  A;  arborescent  ferns  to  B;  the  grape  to  C; 
cinnamon  to  D ;  oaks  and  the  Mexican  alder  to  E ;  Pinus  occidentalis  to 
F ;  maize  to  G  (probable  snow  line  of  Aconcagua) ;  barley  to  H.  On  the 
eastern  side,  Pinus  occidentalis  at  F,  and  the  Mexican  alder  and  oaks  at  G. 
Fig.  6  illustrates  the  temperate  zone  of  Europe ;  the  grape,  chestnut,  and 
walnut,  up  to  A ;  to  B,  oaks,  white  birch,  red  birch ;  to  C,  Pinus  picea  and 
abies ;  to  D,  Alnus  viridis  and  Rhododendron ;  to  E,  Salix  herbacea ;  F  to 
G,  Pinus  rubra ;  to  H,  oaks ;  and  the  chestnut,  the  grape,  &c.,  down  to  the 
foot  again.  Fig.  1  refers  to  the  Canary  Islands :  to  A,  Palms ;  to  B, 
Cerealia  and  the  grape ;  to  C,  Laurel  trees  ;  to  D,  Pinus  canariensis ;  to  E, 
Spartium  rubiginosum ;  and  to  F,  a  species  of  Viola.  T\g.  8  shows  the 
distribution  of  plants  in  the  frigid  zone  of  Europe :  Pinus  sylvestris  to  A ; 
the  white  birch  to  B ;  and  to  C,  salix  herbacea  and  lanata. 


SYSTEMATIC  BOTANY,  OR    THE   CLASSIFICATION  OF 

PLANTS. 

It  does  not  come  within  the  scope  of  the  present  work  to  give  a  history 
of  the  rise  and  progress  of  the  science  of  Botany,  nor  to  enumerate  the 
various  systems  of  classification  which  have  been  propounded.  We  will 
merely  state  that  such  systems  are  either  artificial  or  natural.  The  most 
important  artificial  system  is  that  of  Linnaeus,  which,  better  perhaps  than 
any  other  system,  aifords  an  index  to  the  genera.  The  objection  to  this 
and  to  other  artificial  systems  is,  that  genera  and  species  of  very  different 
character  are  necessarily  brought  together,  while  their  affinities  and  truly 
essential  characters  may  be  wholly  opposite.  Up  to  a  comparatively  recent 
period  the  system  of  Linnaeus  almost  exclusively  prevailed ;  few  botanists  of 
the  present  day,  however,  make  any  other  use  of  it  than  that  of  a  key  or 
index.  In  this  system  twenty-three  classes  are  founded  on  the  number, 
relative  lengths,  position,  and  connexion  of  the  stamens ;  the  orders  in  these 
classes  depending  on  the  number  of  styles,  the  nature  of  the  fruit, 
occasionally  the  number  of  stamens,  and  the  perfection  of  the  flowers.  The 
twenty-fourth  class  includes  plants  with  inconspicuous  flowers.  The 
following  is  a  tabular  view  of  the  system  as  analysed  by  Balfour. 

Tabular  View  of  the  Classes  of  the  Linncean  System. 

A.  Phaherogamia  (Flowers  present)  : 
I.  Stamens  and  Pistil  in  every  flower. 
1.  Stamens  free. 
a.  Stamens  of  equal  length,  or  not  differing  in  certain  proportionB : 
Class  T.  Monandria     with  one     stamen. 

**  n.  Diandria  "    two     stamens. 

«  m.  Triandria  "    three  " 

«  IV.  Tetrandria        «    four  « 
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Claas         V.  Pentandiia     with  üve     stamens. 

«          VL  Hexandria 

six             « 

«         Vn.  Heptandria       « 

seven         ** 

«        Vm.  Octandria         « 

eight         « 

"           DC  Enneandria       « 

nine          * 

«            X.  Decandria         « 

ten            « 

•<           XI.  Dodecandria     «< 

12tol9     « 

«         Xn.  Icoaandria        « 

20  or  more  **       inserted  on  calyx. 

«        XUl.  Polyandria 

20  or  more**             **       **  receptacle. 

5.  Stamens  of  different  lengths: 

Chws     XIV.  Didynamia        « 

two  short  and  two  long  stamens. 

XV.  Tetradynamia   « 

two  short  and  fonr  long 

3.  Stsmens  onited. 

&  By  filaments: 

Ckus     XVL  Monadelphia     <« 

stamens  in  one  bundle. 

«      XVn.  Diadelphia 

**      in  two  bundles. 

«     XVUL  Polyadelphia     « 

*«      in  more  than  two  bundles. 

A.  By  anthers  (compound  flowers) : 

Class     XIX.  Syngenesis       « 

**      united  by  anthers. 

«*         XX.  Gynandria        « 

**      and  pistil  on  a  column. 

n.  Stamens  and  pistil  in  different  flowers. 

Class     XXL  MonoBcia. 

3.  On  different  plants : 

Class    XXILDicecia. 

IIL  Stamens  and  pistils  in  the  same  or  in  different  flowers,  on  the  same  or  on  d£Bferent 

plants: 

Class  X?(lll.  Polygamia. 

B.  Cbtptooamia  (flowers  absent) : 

Class  XXIV.  Cryptogamia. 

Tabular  View  of  the  Obdees  of  the  Linrusan  System. 

A.  Classes  I  to  XIIL  subdivide  into : 

Order    1.  Monogynia   with  one 
**        2.  Digynia 
*•        3.  Tiigynia 
**        4.  Tetragynia 
**        Ö.  Pentagynia 
**        6.  Hexagynia 
**       7.  Heptagjmia 
•*        8.  Octogynia 
**        9.  Enneagynia 

**  10.  Decagynia 

•*  11.  Dodecagynia 

**  12.  Polygynia 

B.  Class  XrV.  subdivides  into : 

Order  1.  Gymnospermia  with  the  fruit  formed  by  four  Achsenia. 
**      2.  Angiospermia     u     u     u     ^^  two-celled  capsule  with  many  seeds. 

C.  Class  XV.  subdivides  into: 

Order  1.  Siliculosa:  fruit,  a  Silicula. 
**      2.  Siliquosa:  fruit,  a  Sillqua. 

D.  Classes  XVL  to  XVIIL  subdivide  hito : 

Orders:  Triandria.  Tetrandiia,  Deeandria,  &«.,  according  to  the  number  of 
stamens. 


one 

freestyle. 

two 

**   styles. 

three 

«       tt 

four 

tt        tt 

five 

tt       tt 

six 

M             tt 

seven 

tt             tt 

eight 

tt             tt 

nine 

tt             tt 

ten 

tt             tt 

12tol9 

tt             tt 

20  or  more**        «* 
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E.  Class  XDL  sabdivides  into : 

Order  1.  Polygamia  aoqualis:  florets  all  hermaphrodite. 
**      2.         **         saperflua :  florets  of  the  disk  hermaphrodite,  those  of  the 

ray  pistillifnoas  and  fertile. 
**      3.         ^         frustranea:  florets  of  the  disk  hermaphrodite,  those  of  the 

ray  neuter. 
<*      4.         **         necessaria:  florets  of  the  disk  staminiferons,  those  of  the 

ray  pistilliferons. 
<*      6.         **         segregata:  each  floret  having  a  separate  involucre. 
**      6.  Monogamia.  Anthers  united,  flowers  not  compound. 

F.  Classes  XX.  to  XXH  subdivide  into : 

Orders :  Monandria,  Diandria,  &«.,  according  to  the  number  of  stamens. 

G.  Class  XXHL  subdivides  into : 

Order  1.  Monoecia :  Hermaphrodite,  staminiferons,  and  pistiUiferouB  flowers  on 
the  same  plant 
**      2.  DioBcia :     the  same  on  two  plants. 
**•      8.  Triflscia:    the  same  on  three  plants. 
H.  Class  XXIV.  subdivides  into : 

Order  1.  Pilioes:  Ferns. 
**     2.  Musci:  Mosses. 
**     3.  Hepatic®:  liverworts. 
^      4.  Lichenes:  lichens. 
**     Ö.  Algae:  Seaweeds. 
^     6.  Fungi:  Mushrooms. 

The  object  in  the  natural  system  is  to  combine  those  plants  which  are 
allied  in  essentia]  points  of  structure.  Every  natural  method  is,  however, 
to  a  certain  extent  artificial,  and  it  will  be  impossible  to  construct  a  perfect 
natural  system  until  all  the  plants  of  the  globe  are  known.  The  first  natural 
system  of  much  special  value  was  that  of  Jussieu,  published  in  1789.  This 
includes  one  hundred  natural  orders  or  groups  of  genera,  the  whole  arranged 
under  fifteen  classes,  as  follows : 


Natural  System  according  to  Jussieu. 


CItM 

L 


ACOTTLEDONES, 

'  f  Mono-hypogyrm  (Stamens  hypogynous), H 

MoNOOOTTLEDORES,  <  Mono^p&rigifTks   (      **        perigynous),  ....    HL 


{^Mono-^pigynoi     ( 


epigynous), 


IV. 


DXOOTTLEDORES, 


Monoclines 
(flowers  united) 


r  Epistamine»  (Stamens  epigynous)  V. 
Apetalse  <  Peri8tamine«e(  **  perigynous)  VI. 
(No  petals)      (^  Hypostamine»  (  **    hypogynous)  VIL 

"HypoooroUsB  (Corolla  hypogynous)  VIIL 
PericoroUffi  (    **         perigynous)    IX. 


Monopetal» 

(Petals  united) 


EpicorollflB 
IIa  epIgynoQs) 


J!;p] 
(CorolL 


Synanther» 
(anthers  onlted) 

Corisanther» 
(anthers  free) 


TEpipetalse    (petals  epigynous). 

Polypetalae  { PenpetalsB   (    "    perigynous). 

(Petals  distinct)  (^Hypopetal»  (  **  hypogynous). 
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The  philosophical  system  of  Endlicher  divides  plants  into  two  regions 
and  five  sections,  as  follows : 


Natural  System  according  to  Endlicher. 

Region  I.  Thallophyta  (frond  plant).    No  opposition  of  stem  and  root. 
No  spiral  vessels,  and  no  sexual  organs.     Propagated  by  spores. 
Section  1.  Protophyta.  Developed  without  soil ;  deriving  nourishment 

all  around ;  fructification  indefinite. 
Section  2.  Hysterophyta.  Developed  on  decaying  organisms ;  nourished 
internally  from  a  matrix ;    all  the  organs  appearing  at  once,  and 
perishing  in  a  definite  manner. 
Region  II.  Cormophyta.  Opposition  of  stem  and  root.     Spiral  vessels  and 
sexual  organs  distinct  in  the  more  perfect. 
Section  3.  Acrobrya.    Stem  increasing  by  the  apex,  the  lower  part 
being  unchanged,  and  only  conveying  fluids. 
Cohort  1.   Anoph3rta.      No  spiral  vessels.    Both  sexes  present. 

Spores  free  within  spore-cases. 
Cohort  2.    Protophyta.  Bundles  of  vesseb  more  or  less  perfect. 
No  male  organs.     Spores  free  within  one  or  many-celled  spore- 
cases. 
Cohort  3.   Hysterophyta.    Both  sexes  perfect.    Seeds  without  an 
embryo,  consisting  of  many  spores.     Parasitic. 
Section  4.    Amphibrya.    Stem  increasing    at    the    circumference. 

Vegetation  peripherical. 
Section  5.  Acramphibrya.  Stem  increasing  both  by  apex  and  circum- 
ference.   Vegetation  peripherico-terminal. 
Cohort  1.  Gymnospermse.  Ovules  naked,  receiving  the  fecundating 

matter  directly  at  the  micn^yle. 
Cohort  2.   Apetalae.   Perigone  either  wanting  or  rudimentary  or 

simple,  calycine  or  colored,  free  or  adherent  to  the  ovary. 
Cohort  3.  GamopetalflB.     Perigone  double ;  outer  calycine,  inner 

corolline  ;  gamopetalous,  rarely  wanting  by  abortion. 
Cohort 4.  Dialypetalse.    Perigone  double;   outer  calycine,  parts 
distinct  or  united,  free  or  attached  to  the  oviuy ;  inner  coralline, 
parts  distinct  or  very  rarely  cohering  by  means  of  the  base  of 
the  stamens ;  insertion  hypogynous,  perigynous,  or  e{»gynous ; 
sometimes  abortive. 
Under  these  sections  are  enumerated  279  natural  orders,  grouped  under 
sixty-one  classes. 

The  arrangement  which  we  have  selected  to  be  the  basis  of  our 
classification  is  that  of  De  CandoUe,  as  modified  by  certain  more  recent 
authors. 
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Natural  System  according  to  Db  Candollb. 

A.    Cryptogamoüs    or   Cellular   Flowerless    Plants. 

Class  1.  Acotyledons  or  AcrogencR, 

Sub-Class  1.  Amphigamflß,  Thallogense,  or  Cellulares:  entirely  cellular. 
"         2.  JEtheogamae,  or  Cormogenae :  having  vascular  tissue. 

B.  Phanerogamous  or  Vascular  Flowering  Plants. 

Class  2.  Monocotyledons^  or  Endogenes. 

Sub-Class  1.  Glumaceae.     Floral  envelopes  imbricated,   leaves  parallel- 
veined. 
"  2.  Petaloideae   or  Florideae.       Floral   envelopes,  verticillate 

leaves,  parallel  veined. 

a.  Unisexual,  often  achlamydeous. 

b.  Hermaphrodite,  ovary  free. 

c.  Hermaphrodite,  ovary  adherent. 

••  3.  Dictyogenae.  Floral  envelopes  verticillate,  leaves  reticulated. 


Class  3.  Dicotyledones  or  Exogenes. 

Havinff  a      f  Sub-Class  1.  Monochlamyde».    A  calyx  only,  or  none, 
single       I  a  Gymnosperm».  Seeds  naked,  )  p^^^cSe 

penanth, .    I  o.  AngiospernuB.    Seeds  m  an  ovary,  '     ofJuasieu. 

2.  Corolliflora.  Petals  united,  bearing  the  stamens,  |  ^^^u^euT  ^^ 


Having  Calyx 

and  Corolla 

Dichlamyde». 


3.  CalyciflorsB.  Petals  distinct,  stamens  perigynous  >Polypetal»   of 

4.  ThalamiflorsB.  *«        ««  **      hypogynous  J       Jussien.   • 


Before  proceeding  to  the  more  particular  consideration  of  the  orders  of 
the  system,  we  shall  make  a  brief  reference  to  the  more  usual  symbols  and 
abbreviations  as  used  in  botanical  descriptions. 

The  authorities  for  genera  and  species  are  given  by  adding  the  abbre- 
viated name  of  the  botanist  who  described  them.  Thus,  Veronica  L.  is 
the  genus  Veronica  as  defined  by  Linnaeus ;  Veronica  arvensis  L.  is  a 
certain  species  of  Veronica,  defined  by  the  same  author ;  Oxytropis  DC.  is 
the  genus  as  defined  by  De  Candolle.  It  is  usual  in  descriptive  works  to» 
give  a  list  of  the  authors,  and  the  symbols  for  their  names.  The  abbre- 
viation V.  s.  sp.y  means  vidi  siccam  spontaneam,  or  that  the  author  has  seen 
a  dried  wild  specimen  of  the  plant ;  u.  s.  c.  means  vidi  siccam  culiam,  or 
that  he  has  seen  a  dried  cultivated  specimen ;  v.  v.  s.  means  vidi  vivam 
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spontaneam,  or  that  he  has  seen  a  living  wild  specimen ;  while  v,  v.  c.  means 
vidi  vivam  culttan,  or  that  the  author  has  seen  a  living  cultivated  specimen. 
The  asterisk  prefixed  to  a  name  (*L),  indicates  that  there  is  a  good 
description  at  the  reference  given  to  the  work ;  while  the  dagger  (fL), 
implies  some  doubt  or  uncertainty.  The  point  of  admiration  (!  DC),  marks 
that  an  authentic  specimen  has  been  seen,  from  the  author  named ;  and  the 
point  of  interrogation  (?)  indicates  doubts  as  to  the  correctnebs  of  genus, 
species,  &c.,  according  as  it  is  placed  after  the  name  of  the  one  or 
other.  0,  o,  (y,  or  A,  annual ;  «,  ©0,  @,  or  B,  biennial ;  4,  A,  or  P,  perennial ; 
^,  or  Sh.,  shrub;  ),  twining  to  the  left;  (,  twining  to  the  right;  «,  her- 
maphrodite ;  6,  male ;  9,  female ;  6 — 9,  monoecious,  or  the  male  and  female 
on  one  plant :  6  :  9,  dioecious,  or  the  male  and  female  on  different  plants ; 
M  or  «,  means  indefinite  in  number. 


Section  A.  Cryptogamoüb  Plants. 

Class  1.  Äcotyledones,  Juss.    Acrogens  cmd  ThaUogens,  Lindl. 

The  plants  belonging  to  this  class  are  in  some  instances  composed  entirely 
of  cellular  tissue  ;  in  other  instances,  both  cells  and  vessels  are  present. 
The  mascular  tissue  in  the  higher  orders  consists  partly  of  closed  spiral  and 
scalariform  vessels.  Many  of  them  have  no  true  stem  nor  leaves.  The 
woody  stem,  when  present,  consists  of  vascular  bundles,  which  increase  in 
an  acrogenous  manner.  The  stem  of  tree-ferns  (which  illustrates  this 
class)  is  unbranched,  more  or  less  uniformly  cylindrical,  hollow  in  the 
interior,  and  marked  by  the  scars  of  the  leaves.  Stomata  occur  in  the 
epidermis  of  the  higher  divisions.  Leaves,  when  present,  have  frequently 
no  true  venation ;  at  other  times  the  venation  is  forked.  There  are  no 
flowers,  and  no  distinct  stamens  nor  pistils.  Reproduction  takes  place  in 
some  cases  apparently  by  the  union  of  cells  of  different  kinds  (antheridia 
and  pistillidia),  by  means  of  which  germinating  bodies  called  spores  are 
formed.  In  other  cases  it  is  difllicult  to  trace  this  process  of  fertilization. 
The  spore  may  be  considered  as  a  cellular  embryo  which  has  no  cotyledons, 
and  germinates  firom  any  part  of  its  surface,  being  heterorhizaL 


Sub-class  1.  AmpkiganuB,  ThaUogenes,  or  Cellulares, 

Acotyledons  composed  entirely  of  cellular  tissue,  having  no  distinct  axis, 
nor  leaves,  nor  stomata,  propagated  by  means  of  spores  which  are  often 
inclosed  in  asci. 

Ordee  1.  Alg^e,  the  Sea- weed  Family.  Cellular  plants  found  both  in  salt 
and  in  fresh  water.  Fronds  composed  of  variously  formed,  often  elongated 
cells,  which  are  either  simple  or  branched  filaments,  continuous  or  articu- 
lated, separate  or  combined  in  diflferent  ways,  so  as  to  constitute  fronds  of 
diflferent  kinds.    Ghrowth  takes  place  by  the  division  of  cells,  or  by  cellular 
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prolongations,  in  the  form  of  lateral  branches.  Reproductive  oi^;an8  consist 
of  spores,  which  are  contained  in  mother-cells  or  perispores»  or  sporocarps. 
These  are  sometimes  congregated  together  in  receptacles  of  different  sorts. 
The  spores  occasionally  divide  into  three  or  four  cells,  constituting 
tetraspores.  In  addition  to  spores  or  sporocarps,  there  are  sometimes 
round,  or  clavate,  or  filamentous  cellular  bodies  present,  to  which  some  give 
the  name  of  antheridia.  In  some  of  the  simplest  Algae,  the  whole  plant  is 
concerned  in  producing  new  individuals  by  division  of  the  parent  cells  into 
two  or  four.  In  others  there  is  a  union  of  two  filaments,  and  a  passage  of 
certain  granular  particles  (endochrome)  firom  the  one  to  the  other,  ending 
in  the  formation  of  the  spore.  This  process  is  termed  conjugation,  and  is 
one  of  great  interest.  It  has  been  observed  in  some  of  the  Confervace<B 
and  DiatomacecB,  In  certain  cases,  the  terminal  cell  of  the  filament  is  that 
in  which  a  spore  is  formed  without  any  conjugation,  and  in  these  cases  the 
spore  is  frequently  provided  with  ciliary  processes,  which  exhibit  for  a  time 
spontaneous  movements ;  hence  called  zoospores.  In  the  higher  Algae,  the 
sporocarps  containing  Jwo,  four,  or  more  reproductive  cellules,  are  united 
tc^ether  in  conceptacles  along  with  filaments  containing  phytozoa,  and 
called  antheridia.  In  CharacecB  there  are  two  distinct  organs  of 
reproduction. 

Sub-order  1.  DiatomacecB:  inhabiting  still  waters  and  moist  places; 
fronds  consisting  of  frustula  or  fragments,  which  are  either  angular  or 
cylindrical,  often  silicious  and  brittle  (non-silicious  in  Desmidieae),  united 
by  a  gelatinous  sort  of  substance ;  propagated  by  the  division  of  parent 
cells  into  two  halves,  which  become  more  or  less  completely  detached,  and 
form  new  individuals.  Conjugation  also  takes  place  in  some  instances,  in 
the  same  way  as  in  the  Confervaceae. 

Sub-order  2.  Confervaceae:  aquatic  plants  often  of  a  green  color, 
consisting  of  one  or  more  cells  of  a  rounded  or  cylindrical  form,  united 
together  so  as  to  form  an  articulated  or  flat  frond.  They  increase  by  the 
merismatic  division  of  cells.  Reproduction  effected  by  spores  which  are 
formed  in  the  interior  of  the  cells  by  a  change  in  the  arrangement  of  the 
granular  matter,  or  by  the  union  of  filaments  of  different  plants,  a  process 
of  conjugation  by  which  granular  matter  passes  from  one  to  the  other. 
PL  54,  ßg,  84,  Or-d ;  a,  Conferva  bombycina ;  6,  C.  rivularis  in  various 
states :  c,  C.  flaccida  and  d,  C.  glomerata. 

Sub-order  3.  FloridecB,  or  Ceramiacece  :  rose  or  purple-colored  sea- 
weeds, with  fronds  formed  of  a  single  row  of  articulated  cells,  or  of  several 
rows  of  cells  combined  into  a  flat  expansion  ;  organs  of  reproduction  consist 
of  sporocarps  or  perispores,  intermixed  with  clavate  filaments  called 
antheridia.  The  sporocarps  contain  cells  or  spores  often  divided  into  four 
(tetraspores),  and  inclosed  in  conceptacles  of  various  kinds. 

Sub-order  4.  Fucacece,  or  sea- weeds,  the  sea-wrack  tribe :  usually  growing 
in  salt  water :  frond  consisting  of  cells  which  are  often  united  by  gelatinous 
matter,  and  which  sometimes  form  a  broad  expansion  (a  membranous 
thallus),  supported  on  a  stalk ;  organs  of  reproduction  consist  of  spcnrocarps 
and  antheridia,  contained  in  ccmceptacles  opening  externally,  which  are 
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united  in  club-shaped  expansions  ^r  receptacles,  situated  at  the  end  or 
margins  of  the  fronds.  In  germinating,  the  nucleus  bursts  the  episp<Mre  or 
outer  covering  of  the  spore,  and  sends  out  filamentous  processes.  PI,  64^ 
ßg.  36,  Laminaria  digitata  ;  ßg,  37,  L.  saccharina  with  cellular  tissue  and 
fruit.     Fucus  vesiculosus  {ßg.  38). 

Stib-order  5.  Charace^e :  water  plants  formed  of  parallel  tubes,  which  ai-e 
sometimes  incrusted  with  carbonate  of  lime ;  reproductive  organs  are  of 
two  kinds :  a,  a  round  red  globule  consisting  of  eight  valves  which  inclose 
cells  of  different  kinds,  containing  granular  matter  and  peculiar  spiral 
filaments  or  phy tozoa ;  6,  an  oval  nucule  formed  by  a  large  central  cell  or 
^re,  with  five  elongated  cells  wound  spirally  round  it,  surmounted  by  five 
teeth.  Some  consider  the  globule  as  an  antheridium,  and  as  equivalent  to 
an  anther. 

Qkdkb  2.  Fungi,  the  Mushroom  Family.  The  plants  belonging  to  this 
order  consist  of  cells,  sometimes  round,  sometimes  elongated,  in  the  form  of 
filaments,  either  placed  closely  together,  or  separated.  They  are  variable 
in  their  consistence,  being  soft  or  hard,  fibrous  or  gelatinous,  fleshy  or 
leathery.  They  never  contain  green  gonidia,  like  Lichens,  and  they  rarely 
grow  in  water.  There  exists  a  vegetative  system,  called  spawn  or 
mycelium,  formed  of  elongated,  simple,  or  articulated  filaments,  concealed 
within  the  matrix,  or  expanded  over  its  surface,  from  which  varied  forms 
of  fructification  proceed.  The  mycelium  occurs  either  in  a  filamentous,  a 
membranous,  a  tubercular,  or  a  pulpy  form.  The  reproductive  organs 
consist  of  spores  or  spherical  cells  (usually  four,  or  some  multiple  of  four),, 
which  are  either  attached  to  the  cellular  tissue,  and  supported  often  on 
simple  or  branched  filamentous  processes,  called  sporophores  or  basidia  ;  oi 
are  contained  in  thecse,  cystidia,  or  asci,  accompanied  by  bodies  called 
antheridia,  or  paraphyses ;  in  the  latter  case  the  term  sporidia  is  sometimes 
applied  to  the  spores.  The  sporophores  sometimes  end  in  delicate  cells, 
bearing  the  spores,  and  called  sterigmata.  In  the  Agarics,  or  Mushrooms» 
which  are  among  the  best  known  fungi,  there  is  observed  first  a  roundish 
jMrotuberance  on  the  mycelium.  This  swelling  is  called  the  volva,  or 
wrapper,  and  it  gradually  enlarges,  containing  in  its  interior  what  appears 
afterwards  as  the  agaric,  with  its  reproductive  bodies.  When  the  volva  is 
ruptured  the  fully-formed  agaric  is  seen,  consisting  of  an  upper  rounded 
portion,  called  the  pileus,  or  cap,  supported  on  a  stalk  or  stipes.  On  its 
under  surface  is  situated  the  hymenium,  or  the  part  where  the  spores  are 
produced,  covered  at  first  by  a  thin  membrane,  called  a  veil  (indusium  or 
velum),  which  is  ultimately  ruptured ;  and  when  the  rupture  takes  place  at 
the  edge  of  the  pileus,  an  annulus  or  ring  is  left  on  the  stipes.  The 
hymenium,  or  the  part  on  which  the  organs  of  reproduction  are  placed, 
consists  in  tbe  agaric  of  cellular  plates,  lamellae,  or  gills,  radiating  from  the 
centre.  In  other  genera  of  fungi  it  consists  of  tubes  or  solid  columns,  or 
fleshy  or  gelatinous  matter.  Sometimes  the  hymenium  is  on  the  upper 
surface  of  the  fungus.  Cellular  plants,  often  growing  on  decaying  organic 
matter,  generally  very  transient,  and  presenting  various  colors,  and  found  in 
all  parts  of  the  world. 
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The  plants  of  this  order  are  remarkable  as  esculents,  as  poiscmoos 
substances,  and  as  causing  great  injury  to  animal  and  vegetable  tissues.  It 
is  among  these  that  we  find  the  various  mushrooms,  some  known  as 
furnishing  an  excellent  article  of  food,  others  as  highly  poisonous.  It  is 
difficult  to  indicate  any  good  character  by  which  to  distinguish  the  former 
from  the  latter,  other  than  that  they  generally  grow  solitary  in  dry  pastures, 
are  rarely  high  colored,  generally  white  or  brownish,  seldom  show  scales, 
and  have  brittle  flesh.  The  various  moulds  which  occur  on  animal  or 
vegetable  substances  belong  to  this  order.  Some  fungi  are  produced  on 
living  animals. 

Svh'Order  1.  Phycomycetes :  Thallus  floccose,  spores  surrounded  by  a 
vesicular  veil,  or  sporangium.  The  principal  genera  are  Phycomyces  and 
Mucor. 

Sub-order  2.  Ascomycetes :  Sporidia  (spores),  contained  often  in  sets  of 
eight  in  asci  or  tubes.  This  sub-order  includes  the  Truffle,  Tuber  cibarium 
{pi  M,  fig.  18). 

Sub-order  3.  Hyphomycetes :  Thallus  floccose,  spores  naked,  often  septate. 

Sub-order  4.  Coniomycetes :  Flocci  of  the  fruit  obsolete  or  mere  peduncles, 
spores  single,  oflen  partitioned,  and  on  more  or  less  distinct  sporophores. 
The  principal  genera  in  this  sub-order  are  Ustilago  and  Uredo,  the  latter 
causing  the  well  known  smut  and  brand.  PL  My  fig.  16,  Ustilago  segetum ; 
fig.  17,  Uredo  phaseoli. 

Sub-order  6.  Gasteromycetes :  Hymenium  inclosed  in  a  membrane 
(peridium),  spores  as  in  the  next  sub-order.  A  species  of  Bovista  one  of 
the  principal  genera.  B.  gigantea  {pL  54,  fig.  19)  is  remarkable  for  its 
great  size  and  for  the  rapidity  of  its  growth ;  having  been  known  to  increase 
in  a  single  night  from  the  size  of  a  pea  to  that  of  a  melon.  PL  54,  fig.  20, 
represents  Morchella  esculenta,  an  edible  fungus  which  is  prepared  in  large 
quantities  in  some  parts  of  Europe,  by  cutting  into  pieces  and  drying  in 
ovens. 

Sub-order  6.  Hymenomycetes :  Hymenium  naked,  spores  in  sets  of  four, 
and  borne  on  distinct  sporophores.  Hydnum  auriscalpium  and  squamatum 
(pL  54,  fig.  23).  Polyporus  perennis  {pL  54,  fig.  21).  A  species  of 
Polyporus,  P.  destructor,  is  one  of  those  Fungi  which  cause  the  dry  rot 
Boletus  umbellatus  {pL  54,  fig.  22«) ;  B.  edulis  (fig.  22*)  ;  Cantharellus 
cibarius  (fig.  24) ;  Agaricus  fimetarius  (fig.  25) ;  A.  campestris  and 
squarrosus  (fig.  26) ;  A.  procerus  (fig.  27) ;  and  A.  muscarius  (fig.  28). 
The  genus  Agaricus  contains  a  great  number  of  species,  and  includes  some 
that  are  highly  poisonous,  as  well  as  others  that  are  perfectly  harmless. 
The  common  mushroom  belongs  here. 

Order  3.  Lichbnes,  the  Lichen  Family.  Plants  forming  a  thallus,  which 
is  either  foliaceous,  crustaceous,  or  pulverulent,  these  difierent  forms 
depending  on  the  mode  in  which  the  cells  are  developed  and  combined. 
The  reproductive  organs  appear  on  the  frond  in  the  form  of  protuberances 
of  various  kinds,  consisting  of  an  outer  layer  of  thick- walled  roundish  cells, 
more  dense  than  the  tissue  of  the  thallus,  and  of  a  difierent  color ;  and 
of  an  internal  medullary  layer  of  paraphyses  and  sporangia,  lying 
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perpendicularly  to  the  outer  layer.  The  fructification  gradually  projects 
more  and  more  from  the  surface,  and  either  remains  co^^ered  with  the 
outer  layer,  or  bursts  through  it.  When  it  remains  closed,  there  is  a  nucleus 
in  the  centre.  When  the  fructification  bursts  through  the  cortical  or  outer 
layer,  it  expands  in  the  form  of  shield-like  disks,  called  apothecia  or 
patellse,  or  linear  expansions  called  lirellae.  Sometimes  the  cortical  matter 
forms  a  border  round  the  fructification,  at  other  times  it  grows  up  in  the 
form  of  a  stalk,  so  as  to  give  rise  to  a  podetium.  The  young  thee®  (asci) 
contain  spores,  varpng  from  four  to  eight,  or  from  twelve  to  sixteen. 
Occasionally,  the  spores  are  in  sets  of  two.  Separated  cells  of  the  medullary 
layer,  of  a  green  color,  called  gonidia,  or  gongyli,  are  considered  as  another 
kind  of  reproductive  organ.  There  is  much  uncertainty  as  to  the  real 
character  of  the  spherical  or  sub-spherical  green  bodies  called  gonidia,  which 
are  characteristic  of  true  lichens.  When  separated  from  the  parent  structure, 
they  are  capable  of  forming  new  plants.  Lichens  are  found  in  all  quarters 
of  the  globe,  adhering  to  stones,  rocks,  trees,  &c.  During  their  entire 
growth,  they  appear  to  be  capable  of  deriving  most  of  their  nourishment 
from  the  atmosphere.  They  have  the  power  of  acting  on  hard  rocks,  so  as 
to  disintegrate  them  in  process  of  time,  and  many  of  them  contain  much 
inorganic  matter  in  their  composition.  They  all  grow  in  the  air ;  none  are 
found  submersed. 

Sub-order  1.  ConiothalamecB :  pulverulent  lichens;  shields  open,  without 
a  nacleus,  cavity  filled  with  free  spores. 

Suh-order  2.  IdiothalamecB :  shields  closed  at  first,  opening  afterwards, 
containing  free  spores  in  a  nucleus  composed  of  the  gelatinous  remains  of 
the  paraphytes  and  sporangia. 

Sub-order  3.  Gasterothalamece :  shields  either  closed  always,  or  opening 
by  bursting  through  the  cortical  layer  of  the  thallus,  the  nucleus  containing 
the  deliquescing  or  shrivelled  sporangia. 

Sub-order  4.  Hymenothalamece :  shields  open,  discoid  permanent,  nucleus 
bearing  the  sporangia  on  its  surface. 

The  economical  value  of  some  lichens  is  considerable.  Cetraria  islandica 
(pL  54,  fig.  31),  or  Iceland  Moss,  contains  a  nutritious  substance  called  lichenin. 
Cladonia  rangiferina  furnishes  the  principal  winter  food  of  the  Reindeer. 
Fig,  29  represents  Cladonia  pyxidata  and  verticillata.  Parmelia  parietina 
(pL  54,  fig.  30)  contains  a  yellow  coloring  matter  called  parietin.  Rocella 
tinctoria  {fig.  32)  furnishes  part  of  the  archil  of  commerce.  Fig.  33 
represents  Usnea  florida.  The  tripe  de  roche,  a  nutritious  lichen  found  in 
the  Arctic  regions  of  America,  belongs  to  the  genus  Gyrophora« 


Sub-class  2.  ^theogamtB  or  Cormogence. 

Ordee  4.  HBPATioiE,  the  Liverwort  Family.  Plants  having  an  axis 
which  either  bears  cellular  leaves  or  is  leafless,  and  is  bordered  by  a 
membranous  expansion  or  thallus.  Stomata  are  found  in  the  epidermis  of 
some.      The  reproductive  organs  are :    1.  Antheridia,  which   are  either 
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imbedded  in  the  frond,  or  situated  on  rounded,  sessile,  and  stalked  receptacles. 
2.  Pistillidia,  either  inclosed  in  involucres  and  solitary,  or  occurring  at  the 
edge  of  the  frond,  or  on  the  lower  side  of  stalked  peltate  expansions. 
Thecae  or  developed  pistillidia,  having  no  operculum,  opening  irregularly,  or 
by  four  valves.  Spores  often  mixed  with  spiral  filaments  called  elaters. 
Heterorhizal  in  germination.  Terrestrial  plants  found  in  damp  places,  or 
inhabiting  water ;  some  having  a  moss-like  appearance.  They  are  natives 
both  of  cold  and  warm  climates,  and  are  generally  distributed  over  the 
globe. 

Sub-order  1.  JuTigermanniece,  or  scale  mosses.  Frondose  or  foliaceous 
plants,  terrestrial  or  on  trees.  Capsule  dehiscent  lengthwise  into  four  valves. 
Jungermannia,  the  principal  genus,  is  represented  by  many  species: 
Gymnoscyphus,  one  of  the  true  JungermanniesB,  is  represented  in 
pi.  64,  ßg.  43,  by  G.  repens. 

Sub-order  2.  Marchantiece.  Frondose  and  terrestrial;  perennial,  growing 
in  wet  places,  with  the  fertile  receptacle  raised  on  a  peduncle,  capitate  or 
radiate,  bearing  pendent  calyptrate  capsules  from  the  under  side,  which 
open  variously,  not  four-valved.  Elaters  with  two  spiral  fibres.  Ex. 
Marchantia  polymorpha  {pL  54^  ßg,  44),  very  common  in  shaded,  moist 
places. 

Sub-order  3.  Anthocerotece,  Terrestrial  frondose  annuals  with  the  fruit 
protruded  from  the  upper  side  of  the  frond ;  perianth  none.  Capsule  pod- 
like, single  or  double- valved,  with  a  free  central  columella.  Elaters  none 
or  imperfect.  Ex.  Anthoceros  punctatus  {pL  54,  ßg.  42),  found  on  wet 
slopes  and  the  sides  of  ditches  throughout  the  United  States. 

Sub-order  4.  Ricciece,  Mostly  frondose  floating  little  annuals,  with  both 
kinds  of  flowers,  and  the  fruit  immersed  in  the  frond.  No  involucre, 
perianth,  nor  elaters.     Capsule  bursting  irregularly.     Ex.  Riccia. 

Sub-order  5.  Monoclea.  Fruit,  solitary  capsular,  opening  laterally  by  a 
longitudinal  slit.  Elaters,  mixed  with  spores.  Vegetation,  foliaceous  or 
frondiform.     Ex.  Monoclea, 

Ordek  5.  Musci,  Mosses,  Plants  having  a  distinct  axis  of  growth,  often 
giving  off  branches  or  innovations ;  no  vascular  system.  Leaves  miiiute 
and  imbricated,  entire  or  serrated,  sometimes  with  condensed  cells,  in  the 
form  of  ribs  or  nerves.  Reproductive  organs  of  two  kinds :  1.  Antheridia, 
cylindrical  or  fusiform  stalked  bags,  containing  powdery  matter  and 
phytozoa,  and  mixed  with  empty  jointed  filaments  or  paraphyses.  2.  Urn- 
shaped  pistillidia,  inclosed  at  first  within  a  calyptra,  which  is  ultimately 
carried  up  with  them,  leaving  often  a  sheath  round  the  bottom  of  the  firuit 
stalk.  These  pistillidia  finally  become  the  thecae,  or  spore-cases,  supported 
on  a  stalk  or  seta,  which  has  leaves  at  its  base,  called  perichaetial  leaves; 
on  removal  of  the  calyptra  the  theca  is  found  to  consist  of  a  case  with  an 
operculum  or  lid,  which,  when  it  falls  off,  shows  the  mouth  of  the  urn,  either 
naked  or  crowned  with  a  peristome,  consisting  of  one  or  more  rows  of  teeth 
(in  number  foui',  or  a  multiple  of  four),  distinct  or  united  in  various  ways. 
In  the  centre  of  the  theca  is  a  columella,  and  the  bag  formed  between  it 
and  the  parietes  of  the  theca  contains  spherical  cells,  called  spores,  each  of 
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which  divides  into  four  small  spores,  or  sporules,  the  germinating  bodies. 
In  some  cases  the  operculum  remains  persistent,  and  the  theca  opens  by 
four  valves.  At  the  base  of  the  theca  there  is  occasionally  a  fleshy 
protuberance  at  one  side,  called  a  struma ;  or  a  swelling  of  the  seta,  called 
an  i^physis.  The  calyptra  is  sometimes  split  on  one  side  (dimidiate),  at 
other  times  it  is  entire  or  split  into  short  clefts  all  around  its  base 
(mitriform).  Between  the  teeth  of  the  peristome  and  the  edge  of  the  theca 
an  elastic  ring  or  annulus  is  formed,  and  occasionally  a  horizontal  septum  or 
epiphragm  extends  across  the  mouth  of  the  thecae.  The  set»  are  sometimes 
twisted,  and  so  are  the  teeth  of  the  peristome.  Mosses  are  either  erect  or 
creeping,  terrestrial  or  aquatic  plants,  found  in  all  moist  countries,  extending 
from  the  Arctic  to  the  Antarctic  regions.  They  abound  most  in  temperate 
climates.  They  are  among  the  first  plants  which  appear  on  newly  fcH'med 
islands. 

Mosses  have  been  divided  into  Pleurocarpi,  those  in  which  the  fruit  is 
lateral,  and  Acrocarpi,  where  the  fruit  is  terminal.  The  principal  North 
American  sub-orders  are  :  Fontinalece,  HypnacecB,  Leskeacece,  Neckeracece, 
PterogonacecBy  BryacecB,  MeesiacecB,  Bartramiacece,  Buxbaumiace€B, 
PolytrichacetB,  FissidentecB,  Leucobryacece,  DicranacecB,  Trichostomacece, 
TetraphidecB,  OrthotriceacecBy  EncalyptecB,  GrimmiaceeB,  Weissiacete, 
Splackn€u:e€B,  PunariacetBy  Pottiacers,  Ch/mnostomacecBy  SphctgnacecB, 
AndrcBocecBy  and  Phascacea,  Illustrations  of  one  or  two  species  of  these 
sub-orders  are  furnished  by  our  figures.  PL  54,  ßg.  41,  represents 
Climacium  dendroides,  one  of  the  Hypnace«  found  in  woods  on  the 
ground.  Sphagnum  acutifolium,  or  Peat-moss  (ßg,  89).  This  genus 
furnishes  most  of  the  peat  found  in  peat  bogs,  and  employed  for  various 
purposes. 

Ordee  6.  LYcopoDiACBiB,  the  Club  Moss  Family.  Stems  creeping,  or 
corms;  annular  vessels  in  the  axis.  Leaves  imbricated,  more  or  less 
setaceous,  sometimes  subulate.  Thecae  axillary  and  sessile,  one  to 
three  celled,  opening  by  valves  or  indehiscent ;  often  of  two  kinds,  one 
round,  reniform,  or  crescentic,  cont$Lining  minute  powdery  matter,  and 
called  by  some  antheridia,  though  perhaps  erroneously ;  the  other,  of  a 
rDundish  tetrahedral  form,  inclosing  a  cell  which  produces  four  spores 
capable  of  germinating ;  the  spores  are  considered  by  some  as  equivalent 
to  ovules,  and  the  mother-cell  as  an  ovary  or  oophoridium.  In  Isoetet, 
the  two  kinds  of  reproductive  bodies  are  imbedfied  in  the  substance  of  the 
base  of  the  leaf.  They  are  moss-like  plants,  intermediate  between  fem& 
and  mosses,  and  in  some  respect  allifed  to  coniferous  plants.  They  abound 
in  warm,  moist,  insular  climates.  There  are  six  genera,  and  about  200 
species.     Examples  :  Lycopodium,  Selaginella,  Isoetes. 

Some  of  the  Lycopodiums  are  emetic  and  cathartic.  The  powdery 
matter  in  the  thecae  is  inflammable,  and  has  been  used  as  a  substitute  for 
sulphur,  under  the  name  of  Lycopode,  or  vegetable  brimstone.  It  is  also 
employed  to  cover  pills,  so  as  to  prevent  their  being  acted  upon  by 
moisture.  Lycopodium  squamatum,  a  Brazilian,  and  L.  lepidophyllum,  a 
Mexican  species,  coil  up  into  a  ball  during  the  dry  season,  and  unroll 
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during  the  wet  season.    Lycopodium  dayatum,  or  common  club-moss 
{pi  54,ßg.  58). 

Order  7.  Marsileacejs,  or  RnizocARPEiB,  the  Pepperwort  Family. 
Stem  wanting,  or  a  rhizome.  Leaves  often  stalked,  with  the  lamina 
divided  into  three  or  more  wedge-shaped  pieces.  Sometimes  the  lamina 
is  abortive ;  vernation  circinate.  Reproductive  organs  near  the  root, 
or  along  the  petiole,  inclosed  in  an  involucre;  these  organs  are  of  two 
kinds:  1.  Stalked  or  sessile  clustered  membranous  sacs,  containing 
minute  granules,  which  some  consider  as  pollen:  hence  the  bodies  are 
called  anthers.  2.  Membranous  sacs,  containing  cells  which  divide  into 
four,  one  only  of  which  is  developed  as  a  germinating  body ;  the  sacs 
have  been  called  ovule-sacs,  and  the  single  developed  cell  is  considered 
by  some  as  an  ovule  which  is  impregnated  by  the  so-called  pollen.  The 
thee»  are  the  bodies  from  which  germination  proceeds,  creeping  or 
floating  plants,  found  in  ditches  and  pools  in  various  parts  of  the  world» 
more  especially  in  temperate  climates.  They  are  not  put  to  any  inq>ortant 
use.  There  are  four  genera,  and  upwards  of  twenty  species.  Examples : 
Marsilea,  Pilularia,  Salvinia.  Marsilea  quadrifolia  (pL  54,  ßg.  47) ; 
Pilularia  globulifera  {fig.  45) ;  Salvinia  natans  {pL  54,  fig.  46). 

Order  8.  Filices,  or  Ferns.  Stem  a  rhizome,  which  creeps  along  or 
under  the  surface  of  the  ground,  emitting  descending  roots  and  ascending 
fronds  (leaves),  or  which  rises  into  the  air  so  as  to  form  an  acrogenous 
trunk.  This  trunk  (stipe)  is  of  nearly  uniform  diameter,  is  hollow  in  the 
interior,  marked  on  the  hard  outer  rind  by  the  scars  (cicatrices)  of  the 
leaves,  and  contains  vascular  bundles  of  woody,  dotted,  and  scalariform 
vessels,  which  are  inclosed  in  hard  plates,  and  are  arranged  in  an  irregular 
manner.  Sometimes  the  trunk  is  dichotomous.  The  outer  fibrous 
covering  is  formed  by  the  bases  of  the  leaves,  and  is  thicker  at  the  lower 
than  at  the  upper  part  of  the  stem.  The  leaves  (fronds)  have  a  circinate 
(gyrate)  vernation  ;  their  veins  are  generally  of  equal  thickness,  and  either 
simple  or  dividing  in  a  forked  manner,  or  somewhat  reticulated,  and 
occasionally  stomata  occur.  Reproductive  organs  consisting  of  spore- 
cases  (thecae,  sporangia),  which  arise  from  the  veins  on  the  under  surface 
of  the  fronds,  or  from  their  margin.  Spore-cases  either  stalked,  with  the 
pedicel  passing  round  them  in  the  form  of  an  elastic  ring,  or  sessile  and 
destitute  of  a  ring.  The  thecae  sometimes  arise  from  the  surface  of  the 
frond,  while  at  other  times  they  spring  from  below,  having  a  cuticular 
covering  in  the  form  of  an  indusium  or  involucre.  The  clusters  of  thecse 
are  called  sori.  The  margin  of  the  frond  sometimes  is  folded  so  as  to  cover 
the  thecae,  and  at  times  the  whole  frond  is  converted  into  clusters  of 
thee«.  Certain  cellular  papillae,  on  the  margin  or  upper  surface  of  the 
fronds,  have  been  considered  by  some  as  antheridia,  each  of  the  cells 
containing  a  spiral  fibre.  Link  and  others  state,  that  among  the  young 
thecas  (pistillidia)  filamentous  bodies  occur,  which  are  equivalent  to 
stamens.  Ferns  are  elegant,  leafy  plants,  occurring  chiefly  in  moist 
insular  climates,  and  abounding  in  the  tropical  islands.  In  mild  and  warm 
climates   they  occur  in  the  form  of  large  ti-ee-ferns,  fifty  to  sixty  feet 

^64 


Digitized  by 


Google 


BOTANY.  65 

high,  which  give  a  peculiar  character  to  the  landscape.  The  theca  of 
ferns  has  been  looked  upon  as  a  modified  leaf,  having  the  same  gyrate  or 
circinate  development  as  the  frond.  Leaves  have  occasionally  been 
produced  in  place  of  thecae.  Ferns  having  the  thecae  on  the  back  of  the 
frond,  and  ftumished  with  an  elastic  ring  or  band,  are  called  dorsiferous 
and  annulate ;  while  those  having  no  thecal  ring  are  exannulate. 

Few  of  the  ferns  are  used  medicinally.  They  are  in  general  demulcent 
and  astringent.  Some  yield  food.  The  rhizome  of  Lasirea  Filix  mas, 
Male-shield-fem,  has  been  used  as  a  vermifuge,  especially  in  c&ses  of 
tape-worm.  It  contains  starch,  gum,  saccharine  matter,  tannin,  green 
fixed  oil,  and  resin.  Its  properties  are  ascribed  to  the  fixed  oil.  The 
rhizome  has  been  used  for  tanning,  and  its  ashes  contain  much  carbonate 
of  potash.  The  sjnrup  called  capillaire,  and  certain  pectoral  mixtures,  are 
prepared  from  AdiajUum  pedatum  and  A.  Capillus  Veneris,  The  rhizome 
of  Pteris  esadenta  is  used  as  food  in  Australia,  and  that  of  Marattia  alata 
in  the  Sandwich  Islands.  Many  other  species  of  Ferns  are  esculent.  The 
stems  and  leaf-stalks  of  Ferns  are  often  covered  with  scales  and  with 
woody  matter.  One  (Davalia  canariensis)  is  called  Hare's-foot  Fern  on 
this  account ;  and  another  (Aspidium  Baromez)  receives  the  name  of 
Scythian,  or  Tartarian-lamb,  because,  when  prepared  in  a  particular  way, 
it  resembles  that  animal. 

Sub-order  1,  DatKBece.  Thee®  united  in  masses,  exannulate,  opening 
irregularly  by  a  central  cleft.    Ex.  Danaea. 

Sub-order  2.  Ophioglossece,  Thecae  collected  into  a  spike,  formed  at  the 
edges  of  an  altered  frond,  distinct,  exannulate,  two-valved.  Examples, 
Ophioglossum,  Botrychium.  Ophioglossum  vulgatum  {pL  54,  fig,  67), 
very  rare  in  the  United  States,  Botrychium  lunaria  {fig.  56). 

Stib-order  3.  Osmundece,  Thecae  dorsal,  or  forming  a  separate  stalked 
mass  (an  altered  frond),  distinct,  with  a  terminal  or  dorsal  ring,  more  or 
less  incomplete,  bursting  lengthwise  by  a  regular  slit.  Examples : 
Osmunda,  or  flowering  fern,  O.  regalis  {pi.  ^,fig.  55). 

Sub-order  4.  Hymenophylkce.  Thecee  marginal  or  dorsal,  nearly  sessile, 
distinct,  annulate,  ring  horizontal,  complete,  sometimes  oblique,  bursting 
lengthwise.     Examples :  Hymenophyllum,  Trichomanes,  Lygodium. 

Sub-order  5.  Polypodinece,  or  true  Ferns.  Thecae  on  the  back  of  the 
frond,  pedicellate  or  sessile,  distinct,  annulate,  ring  vertical,  usually 
incomplete,  bursting  irregularly  and  transversely.  Aspidium  filix  mas 
{pi,  54,  fig,  50) :  a,  a  frond  ;  6,  rhizoma ;  c,  part  of  a  frond,  with  sori ; 
d^  the  indusium;  e  and/,  closed  and  open  thecae.  Adiantum  capillus 
veneris  {fig,  54  a)  ;  &,  portion  of  the  frond  with  sori ;  c,  opened  theca. 
Lomaria  spicans  {pL  54,  fig,  53) :  a,  a  fertile,  and  6,  a  sterile  frond ;  c,  a 
portion  of  a  frond,  with  sori ;  d  and  e,  thecae.  Asplenium  trichomanes 
{fig,  51  a)  ;  b  an  opened  theca.  Scolopendriunv  officinarum  {fig.  52) ; 
a,  a  frond ;  fr,  a  section  magnified,  showing  two  longitudinal  sori ;  c,  an 
opened  theca.  This  species  is  found  in  the  western  part  of  New  York. 
Polypodium  vulgare  {fig.  49*) ;  a,  frond ;  6,  rhizoma,  with  a  frond  stalk ; 
c,  portion  of  frond  magnified ;  rf,  magnified  sorus ;  e,  theca ;  /,  the  same 
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burst  open.  This  species  is  common  in  the  United  States.  Ceteraob 
ofBcinarum  {fig.  49*)  ;  C  leptophylla  {fig.  48). 

Order  9.  EauisETAOEiE,  Horse  tails.  Stem  striated,  hollow,  usually 
branched,  containing  much  silica  in  its  composition,  articulated,  the 
joints  being  separate,  and  surrounded  by  a  membranous  toothed  sheath. 
There  are  no  true  leaves,  green-colored  branches  having  a  straight 
vernation,  occupying  their  place.  The  cuticle  exhibits  a  longitudinal 
series  of  stomata.  A  spiral  structure  is  observed  in  some  of  the  vessels. 
Reproductive  organs  collected  into  cones ;  spore-cases  (thee®  or  sporangia) 
attached  to  the  lower  surface  of  peltate  polygonal  scales,  and  opening  by 
an  internal  longitudinal  fissure ;  spores  in  the  form  of  rounded  cells, 
surrounded  by  two  elastic  club-shaped,  hygrometric  filaments,  or  elaters. 
Plants,  with  simple  or  branched  stems,  the  branches  being  jointed  and 
placed  in  whorls  at  the  articulations  of  the  stem,  each  whorl  consisting  of 
as  many  branches  as  there  are  teeth  in  the  sheath.  Found  in  ditches, 
lakes,  and  rivers,  in  various  parts  of  the  world. 

From  the  quantity  of  silicic  acid  contained  in  them,  some  of  the  species 
of  Equisetum  are  used  in  polishing  woods  and  in  scouring  utensils.  The 
spiral  filaments  which  surround  their  spores  are  interesting  objects  under 
the  microscope,  exhibiting  marked  movements  according  to  the  moisture 
or  dryness  of  the  atmosphere  around  them.  The  stomata  are  arranged  in 
lines  on  the  cuticle.  In  Equisetum  hyemah,  often  called  Dutch  rushes, 
the  silicious  stomatic  apparatus  is  well  seen  after  the  action  of  nitric  acid 
on  the  stem.  There  are  regular  rows  of  tubercles  of  a  silicious  nature,  in 
each  of  which  is  a  transverse  fissure,  and  at  the  bottom  of  the  fissure  a 
stoma  is  placed,  with  its  opening  at  right  angles  to  that  of  the  tubercle. 
Each  portion  of  the  stoma  has  a  pectinated  (comb-like)  appearance.  The 
distinctions  between  the  species  of  Equisetum  are  founded  on  the  nature 
of  the  fertile  and  barren  stems,  the  number  of  stri»  or  furrows,  and  the 
number  of  teeth  at  the  articulations. 

There  is  but  a  single  genus  Equisetum,  represented  in  North  America 
by  numerous  species.  One  of  these  is  Equisetum  hyemale ;  another  is 
E.  limosum  {pi.  M^fig,  59). 


Section  B.  Phanerogamous  Plants. 

Class  2.  Monocotyledones,  Juss.  Endogena,  D.C.   Amphibrya^  Endl. 

In  this  great  class  the  plants  have  a  cellular  and  vascular  system,  the 
latter  consisting  partly  of  elastic  spiral  vessels.  The  woody  stem  is  usually 
more  or  less  cylindrical,  simple,  and  unbranched.  There  is  no  true 
separable  bark,  no  concentric  zones,  and  no  true  pith.  The  voood  is 
endogenous,  i.e.  increases  by  additions  which  first  tend  towards  the  centre» 
and  then  curve  outwards  in  an  interlacing  manner  towards  the  circum- 
ference, where  much  hard  ligneous  matter  is  deposited,  so  as  to  make  the 
exterior  the  hardest  part.  The  development  of  the  stem  usually  takes 
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I^ace  by  a  single  central  and  terminal  bud ;  occasionally  lateral  buds  are 
produced,  and  at  times  the  stem  is  hollow.  The  leaves  are  parallel- veined, 
except  in  the  sub-cla^s  Dictyogens,  where  a  kind  of  reticulation  is  visible. 
The  parts  of  the  flower  are  arranged  in  a  ternary  manner,  and  they  are 
often  petaloid,  sometimes  scaly  or  glumaceous.  The  ovules  are  contained 
in  an  ovary,  and  are  fertilized  by  the  application  of  the  pollen  to  the 
stigma.  The  embryo  has  one  cotyledon,  and  the  germination  is 
endorhizal. 

Sub-class  1.  Ghmacece. 

Flowers  glumaceous,  consisting  of  bracts  or  scales,  which  are  imbricated, 
and  not  arranged  in  true  whorls.     Leaves  with  parallel  veins. 

Order  10.  GRAMiNEiE,  the  grass  family.  Flowers  usually  «,  sometimes 
unisexual,  or  polygamous ;  one,  two,  or  more  (some  occasionally  abortive), 
are  attached  to  a  common  axis,  and  inclosed  within  bracts,  the  whole 
together  forming  a  locusta  or  spikelet  The  outer  imbricated  bracts  are 
called  glumes ;  they  are  usually  two,  sometimes  one,  rarely  wanting,  and 
often  unequal.  They  are  either  awned  (aristate)  or  awnless  (muticous). 
The  bracts  inclosed  within  the  glumes  are  called  pale»  or  glumellae  ;  they 
immediately  inclose  the  stamens,  are  usually  two,  the  lower  being  simple, 
and  the  upper  being  formed  of  two,  united  by  their  margins.  The 
innermost  set  of  bracts  consists  of  two  or  three  hypogynous  scales 
(squamute,  glumellulse,  or  lodiculae),  which  are  either  distinct  or 
combined,  and  are  sometimes  wanting.  Stamens  hypogjmous,  from  one  to 
six,  or  more ;  anthers  dithecal,  versatile.  Ovary  simple  ;  ovule  ascending, 
anatropal ;  styles,  two  or  three,  sometimes  united ;  stigmas  feathery  or 
hairy.  Fruit  a  caryopsis.  Seed  incorporated  with  the  pericarp ;  embryo 
lenticular,  lying  on  one  side  of  the  farinaceous  albumen,  near  its  base; 
endorhizal  in  germination.  Herbaceous  plants,  with  cylindrical,  hollow, 
and  jointed  stems,  called  culms  ;  alternate  leaves,  with  a  split  sheath  and  a 
membranous  expansion  at  the  junction  of  the  petiole  and  blade,  called  a 
ligule,  the  collections  of  flowers  (locusts)  being  arranged  in  spikes, 
racems,  or  panicles. 

Grasses  are  found  in  all  quarters  of  the  globe,  and  are  said  to  form  about 
^  part  of  known  plants.  In  tropical  regions  they  sometimes  assume  the 
appearance  of  trees.  They  generally  grow  in  great  quantity  together,  so 
as  to  receive  the  name  of  social  plants.  The  order  has  been  divided  into 
numerous  sections,  founded  on  the  number  of  flowers  in  a  spikelet,  their 
hermaphrodite,  unisexual,  or  polygamous  nature,  the  number  and  form  of 
the  difierent  sets  of  bracts,  and  the  nature  of  their  fruit. 

This  is  one  of  the  most  important  orders  in  the  vegetable  kingdom, 
whether  we  regard  it  as  supplying  food  for  man,  or  herbage  for  animals. 
To  the  former  division  belong  the  nutritious  cereal  grains,  as  wheat 
(TH^tcKjn),  Oats  (-Atena),  Barley  (Hordeum),  Rye  (Secale),  Rice  {Oryxa), 
Maize  {Zed),  Guinea-corn  and  Millet  (Sorghum  and  Panicum)  ;  to  the 
latter  the  various  pasture  grasses,  as  Rye-grass  (Lolium),  Timothy-grass 
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(Phleum),  Meadow-grass  (Poa),  Cock's-foot-grass  (Dactylis),  Sweet- 
vernal-grass  (Anthoxanthum)y  Fescue  {Festuca)y  Dog's-tail-grass  {Cyno- 
gurus),  &c.  The  grains  of  many  other  grasses  are  used  for  food. 
Zixania  aquatica  supplies  a  kind  of  rice,  in  the  North-western  States ; 
Setaria  germanica  yields  German  millet ;  Panicum  miliaceum  gives  a 
kind  of  millet  in  India,  and  Ändropogon  sorghum  is  known  as  Durra, 
an  Indian  grain.  Phalaris  canariensis  is  the  source  of  the  common 
canary-seed.  The  cereal  grains  have  been  so  extensively  distributed  by 
man,  that  all  traces  of  their  native  country  are  lost.  They  seem  to  be  in 
many  instances  examples  of  permanent  varieties  or  races  kept  up  by 
cultivation.  Their  grain,  or  caryopsis,  contains  a  large  amount  of  starch 
and  gluten.  Their  grasses  used  for  fodder  in  some  parts  of  the  world 
attain  a  large  size,  such  as  Anthistiria  australis,  the  Kangaroo-grass 
of  New  Holland,  Tripsacum  dactyloides,  the  Gama-grass  of  Mexico,  and 
Dactylis  ccBspitosa,  the  Tussac-grass  of  the  Falkland  Islands.  Some  of 
these  are  five  or  six  feet  in  height,  and  are,  nevertheless,  sufliciently 
delicate  to  be  used  as  food  for  animals.  The  Tussac  has  been  introduced 
into  England,  and  thrives  well  in  peaty  soils  within  the  influence  of 
the  sea-spray.  It  promises  to  be  a  valuable  grass  in  the  Hebrides  of 
Scotland. 

Sugar  is  a  valuable  product  obtained  from  many  grasses.  It  has  been 
produced  in  Italy  from  Sorghum  saccharatum,  Sweet  Sorgho;  in  China, 
from  Saccharum  sinense ;  in  Brazil,  from  Gynerium  saccharoides ;  in  the 
West  Indies,  from  Sacchainim  violaceum ;  and  in  many  other  parts  of  the 
world,  from  S.  officinarum.  The  two  last  are  commonly  known  as  sugar- 
cane, and  they  are  generally  considered  as  varieties  of  a  single  species, 
Saccharum  officinainimy  which  is  now  widely  spread  over  various  parts  of 
the  world.  Six  or  eight  pounds  of  the  saccharine  juice  of  the  plant  furnish 
one  pound  of  raw  sugar.  The  recent  discoveries  of  Melsens  and  others, 
however,  promise  a  much  greater  yield  than  this. 

Tribe  1.  Andropogonece.  Spikelets  bifloral :  inferior  flower  always 
incomplete.     Paleae  more  delicate  than  the  glumes,  most  often  transparent. 

This  tribe  is  of  great  interest  from  containing  the  genus  Saccharum,  or 
sugar-cane,  the  principal  species  of  which,  S.  officinale,  is  shown  on 
pL  55,  fig.  8.  Here  the  figures,  a  to  c,  represent  the  entire  plant  in  various 
stages;  d  to  gy  pieces  of  the  stalk;  and  A,  the  flowers;  lA,  three  spikelets 
with  a  single  flower  below.  Species  of  Sorghum  furnish  broom  com  (Ä 
saccharatum),  guinea  corn  (S.  cernuum),  and  Indian  millet  {S.  vulgare). 

Tribe  2.  RotballiacecB.  Spikelets,  uni-  or  bi-floral,  rarely  trifloral,  lodged 
in  an  excavation  of  the  axis  or  rachis,  sometimes  solitary,  sometimes 
geminate ;  the  one  pedicillate,  the  other  subsessile.  One  flower  in  all  the 
bifloral  spikelets  (either  superior  or  inferior)  very  often  incomplete. 
Glumes  one  or  two,  occasionally  none,  most  generally  coriaceous.  Palese 
membranaceous,  rarely  bearded.  Styles  one  or  two,  sometimes  very  short, 
or  none.    Rachis  more  generally  articulated. 

Tribe  3.  Hordeacece,  Spikelets,  several- (rarely  one-)  flowered,  sessile  on 
opposite  sides  of  a  zig-zag,  channelled  and  toothed,  sometimes  jointed 
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rachis,  forming  a  solitary  spike.  Glumes  horizontal,  often  side  by  side  in 
the  same  plane,  sometimes  deficient.  P^e®,  either  pointless  or  Üie  lower 
sometimes  tipped  with  a  straight  awn  or  bristle. 

The  principal  genera  are  Hordeum,  Secale,  Triticum.  Hordeum  vulgare 
and  disticum  constitute  common  barley.  Rye  is  Secale  cereale,  and  the 
common  wheat  is  Triticum  vulgare. 

Tribe  4.  Festucace€B,  Spikelets  several- (few-  or  many-)  flowered,  panicled, 
the  uppermost  flower  often  imperfect  or  abortive.  Pale«  pointless,  or  the 
lower  sometimes  tipped  with  a  straight  (not  twisted  nor  deeply  dorsal)  awn 
or  bristle.    Stamens  one  to  three.    Squamul»  two. 

The  common  cheat,  or  chess,  Bromus  secalinus,  belongs  to  this  tribe. 
Also,  the  orchard-grass,  Dactylis  glomerata;  Rattlesuake-grass,  Glyceria 
canadensis ;  meadow  or  spear  grass,  Poa  annua  and  pratensis ;  Blue  grass, 
or  Wire  grass,  Poa  compressa.  False  red- top  grass,  Poa  serotina ;  Fescue 
grass,  Festuca  elatior  and  pratensis.  The  bamboo,  Bambusa  arundinacea, 
is  represented  in  pL  55,  ßg,  10. 

Tribe  5.  Avenacete.  Spikelets  two,  several-flowered,  panicled,  the 
terminal  flower  mostly  imperfect  Glumes  and  pale»,  thin  and  mem- 
branaceous, or  chartaceous,  the  lower  palea  bearing  a  twisted  or  bent  awn 
on  the  back.    Stamens  three.     Squamul»  two. 

The  common  oat,  Avena  sativa,  the  skinless  oat,  A.  nuda,  and  the  Hair- 
grass,  Aira  c®spitosa  and  flexuosa,  belong  to  this  tribe. 

TVibe  6.  ChhridecB.  Spikelets  (rarely  one-flowered)  usually  several- 
flowered,  with  the  upper  flowers  imperfect,  disposed  in  one-sided  spikes. 
Griiunes  persistent,  the  upper  one  looking  outward.  Rachis  or  2jas 
jointless.    Spikes  usually  racemed  or  digitate.    Stamens  two  or  three. 

Here  belong  the  Cord  grass,  Spartina  cynosuroides,  and  other  well-known 
species  of  Spartina;  the  crab  grass,  Eleusine  indica,  and  the  Bermuda 
grass,  Cynodon  dactylon. 

Tribe  7.  Pcq)pophore€B.  Spikelets  two,  many-flowered.  Superior  flowers 
abortive.  Two  glumes  and  two  pale®,  membranaceo-herbaceous.  Lower 
palea.  three,  multifid,  the  divisions  subulate  awned.  The  principal  genera 
are  Amphipogon,  Diplopogon,  Triraphis,  Pappophorum,  Cottea,  &c. 

Tribe  8.  Arundinacece.  Spikelets  sometimes  unifloral  with  or  Without 
the  pedicel  of  a  superior  flower,  sometimes  multifloral.  Flowers  most 
frequently  covered  or  surrounded  at  their  base  with  long,  soft  hairs,  two 
glumes  and  two  membranaceo-herbaceous  palesB,  the  glumes  often  equal  or 
superior  to  the  flowers  in  length,  the  inferior  palea  awned  or  pointless. 
Plants  generally  elevated. 

Tribe  9.  Agrostidece.  Spikelets  flowered,  perfect,  sometimes  with  the 
abortive  pedicel  or  rudiment  of  a  second  flower  above,  panicled,  or  the 
panicle  sometimes  contracted  into  a  dense  cylindrical  spike  or  head. 
Stamens  not  more  than  three. 

Here  belong  the  fox-tail  grasses,  Alopecurus ;  Timothy  grass,  or  Herds' 
grass  of  New  England,  Phleum  pratense ;  Rush  grass,  Vilfa ;  Bent  grass, 
Agrostis ;  Red-top,  or  Herds'  grass  of  Pennsylvania,  A.  vulgaris ;  &c. 

Tribe  10.  Panicem.    Spikelets  two-flowered ;  inferior  flower  incomplete. 
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Glomes  more  delicate  than  the  paleee,  pale»  more  or  less  coriaceous  or 
chartaceous,  most  frequently  awnless;  the  lower  concave.  Caryopsis 
compressed  parallel  with  the  emlnryo. 

Tribe  11.  PhalaridecB  (of  Kunth).  Spikelets  hermaphrodite,  polygamous, 
rarely  monoecious,  sometimes  one-flowered,  with  or  without  the  rudiment 
of  another  superior  flower  ;  sometimes  two-flowered,  the  two  flowers 
hermaphrodite  or  male ;  sometimes  two-  or  three-flowered,  terminal  flower 
fertile,  the  others  incomplete.  Glumes  most  generally  equal.  Paleae  or 
glumelles  often  lustrous,  and  hardened  with  the  fruit.  Styles  or  stigmata 
most  generally  elongated. 

The  principal  genera  are  Alopecurus,  Phleum,  Holcus,  Phalaris, 
Anthoxanthus,  Crypsis,  &c.  Zea  mays  or  Indian  com  likewise  belongs  to 
this  tribe. 

Tribe  12.  Oryxece:  the  Rice  Tribe.  Spikelets  unifloral,  glumes 
frequently  wanting,  or  two  to  three  floral;  one  or  two  lower  flowers 
unipaleaceous,  neutral ;  the  terminal  flower  fertile.  Palese  stiffly  chartaceous; 
stamens  one  to  six. 

It  is  in  this  tribe  that  we  find  the  genus  Oryza,  one  species  of  which,  O. 
sativa,  furnishes  the  rice  of  commerce.  This  is  represented  in  ph  55,  fig. 
9,  where  a  to  c  exhibit  an  entire  plant  cut  into  three  parts ;  d  is  the  mountain 
rice,  by  some  considered  as  a  separate  species  under  the  name  of  O. 
montana ;  c,  the  flower ;  /,  two  grains  of  the  mountain  rice ;  g,  a  caryopsis 
of  the  common  rice  ;  A  to  A,  hulled  grains ;  /,  a  caryopsis  of  the  common 
rice.  The  original  abode  of  the  rice  plant  is  to  be  found  in  Southern  Asia, 
thence  having  been  transplanted  to  various  parts  of  the  globe.  There  are 
three  varieties  of  rice  known  in  commerce :  1,  the  Egyptian  rice,  white  and 
coarse  grained,  often  mixed  with  salt  to  keep  off  insects ;  2,  the  American 
rice,  principally  from  the  Carolinas,  like  the  preceding,  but  clearer,  and 
preferred  above  all  the  other  varieties  ;  3,  the  Italian  rice,  generally  shorter 
and  thicker  than  the  rest,  with  furrowed  grains.  Other  genera  are  Leersia 
and  Zizania,  the  latter  furnishing  the  wild  rice  of  the  northern  lakes  (L. 
aquatica). 

Order  2.  CYPERACEiE,  the  Sedge  Family.  Flowers  hermaphrodite  or 
unisexual,  generally  without  a  perianth.  Each  flower  furnished  with  a 
solitary  bract  (glume  or  scale).  These  bracts  are  imbricated  upon  a  common 
axis,  and  the  lowermost  are  often  empty.  Occasionally  they  inclose  two  ot 
three  opposite  membranous  bracts  or  glumes.  (In  the  female  flower  of 
Carex,  the  two  inner  bracts  receive  the  name  of  Perigynium.)  Stamens 
hypogynous,  definite,  one  to  twelve  ;  anthers  dithecal,  innate.  Ovary  one- 
celled,  often  surrounded  by  hypogynous  bristles  (setse),  which  are  probably 
abortive  filaments ;  ovule  erect,  anatropal ;  style  single,  two-  to  three-clefi ; 
stigmas  undivided,  sometimes  bifid.  Fruit  a  crustaceous  or  bony  achsBnium 
or  nut ;  embryo  lenticular,  inclosed  within  the  base  of  fleshy  or  farinaceous 
albumen;  plumule  inconspicuous.  Grass-like  herbs  with  fibrous  roots. 
Their  stems  are  solid,  often  without  joints,  sometimes  creeping,  frequently 
angular.  The  leaves  are  narrow,  and  their  sheaths  are  entire,  not  slit. 
They  are  found  in  all  quarters  of  the  globe,  and  in  various  locaUties,  from 
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the  sand  on  the  sea-shore  to  the  tops  of  the  mountain.   Many  of  them  occui 
in  marshy  ground. 

None  of  the  plants  of  the  order  possess  important  medicinal  qualities. 
The  creeping  stems  of  Carez  arenaria,  ditticha,  and  hirta,  are  diaphoretic 
and  demulcent,  and  have  been  used  in  medicine  under  the  name  of  German 
Sarsaparilla.  Papyrus  antiquorum  is  the  Papyrus  of  the  Nile,  the  cellular 
tissue  of  which  was  used  in  the  manufacture  of  paper.  The  species  of 
Eriophorum  are  called  cotton-grass,  on  account  of  the  woolly-like  substimce 
which  is  attached  to  the  base  of  the  ovary.  Some  species  of  Cyperus  have 
tubers  at  the  lower  part  of  their  stems,  which  are  used  as  food.  The  roots 
of  Cypei'us  longus  have  been  used  as  bitter  and  tonic  remedies,  while  those 
of  C  odoraius  are  aromatic.  Some  species  of  Scirpiis  are  used  for  making 
chair  bottoms.  Some  of  the  Carices,  with  their  creeping  stems,  tend  to 
bind  together  the  loose  sand  on  the  sea-shore. 

IVibe  1.  Caricea.  Flowers  monoecious  in  the  same  (andrc^ynous)  or 
separate  spikes,  sometimes  dicBcious ;  proper  perianth  none.  Achenium 
inclosed  in  a  sac  (composed  of  two  united  inner  scales,  perigynium), 
lenticular  or  triangular.  The  most  important  genus  in  this  tribe  is  Carex, 
represented  by  a  vast  number  of  species. 

Tribe  2.  Elynem.  Flowers  mono-diclinous,  perigone  none  or  multi- 
setaceous,  setce  glabrous  or  soft ;  caryopsis  trigonal,  bearing  on  its  summit 
the  base  of  the  style  which  there  forms  a  kind  of  rostrum  or  beak. 
Examples:  Trilepis,  Elyna,  hobresia.  ' 

Tribe  3.  Sckrie^R,  Flowers  moncecious ;  the  fertile  spikes  one-flowered, 
the  staminate  several-flowered.     Example :  Selena  or  nut  rush. 

Tiibe  4.  Rhynchosporea.  Flowers  hermaphrodite  or  polygamous,  few  or 
one-flowered :  perigone  provided  with  stifi*  setfie,  ciliated  or  fdumose ; 
caryopsis  cartilaginous  or  crustaceous.  There  are  two  sub-tribes,  one  of 
which  has  Rhynchospora  for  its  type,  the  other  Schoenus. 

Tribe  5.  Cladieat.  Flowers  hermaphrodite,  perigone  none;  caryopsis 
bony,  thick,  very  hard,  often  expanded  at  the  summit,  naked  or  surmounted 
by  the  base  of  the  style.    Ex.  Ciadium,  Lamprocarya,  &c. 

Tribe  6.  Chrysitric/tea.  Flowers  androgynous,  monocarpous :  perigone 
proper,  without  a  disk;  caryopsis  crustaceous,  globular,  wrinkled  at  the 
summit.    Ex.  Chrysithrix  and  Lepironia. 

Tribe  7.  Hypolytre^B.  Flowers  perfect :  the  scales,  many-ranked,  each 
covering  a  flower  provided  with  its  own  (one  to  four)  proper  scale-like 
bractlets.  True  perianth  none.  Examples :  Lipocarpha,  Platylepis,  Hemi- 
carpha,  Diplasia. 

Tribe  8.  Fuirenea.  Flowers  perfect :  the  scales  many-ranked  (regularly 
imbricated  on  all  sides),  each  covering  a  naked  flower.  Perianth,  chiefly 
double,  viz.  of  three  ovate  scale-like  sepals  on  claws,  alternating  with  three 
small  bristles.  There  are  three  sub- tribes :  1,  Melanocranideae ;  2.  Hemi- 
chlaene®  ;  and  3,  Ficinieae.    Fuirena  is  the  type  of  the  latter. 

Tribe  9.  Scirpece,  Flowers  perfect :  the  scales  regularly  several-ranked, 
all,  or  all  but  the  lowest,  covering  a  naked  flower.    Perianth  of  bristles,  or 
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hairs,  or  none.     Ex.  Isolepis,  Scirpus,  Eriophorum ;  Eriophomm  aogusti« 
folium  {pL  55,  ßg.  6),  a,  flower,  6,  fruit. 

Tribe  10.  CyperecB.  Flowers  hermaphroilite,  few  or  many:  generally 
from  one-  to  three-flowered ;  perigone  rarely  present,  setaceous ;  caryopsis 
crustaceous,  compressed,  sometimes  mucronate,  rarely  cuspidate.  The 
most  celebrated  species  of  this  tribe  is  the  Papjnrus  antiquorum,  or  the  plant 
furnishing  the  papyrus  of  the  ancients  (pi  M,fig.  9).  Another  well-known 
genus  is  Cyperus.  C.  officinalis  (pL  55,  fig.  7),  a,  the  lower  part  of  the 
stalk ;  b,  the  upper  part ;  c,  a  scale ;  d,  the  reproductive  apparatus. 


Sub-class  2.  Petaloidea. 

Flowers  having  usually  a  perianth  consisting  either  of  verticillate  leaves, 
which  may  sometimes  be  separated  into  calyx  and  corolla,  and  are  o(ien 
colored  (petaloid),  or  of  a  few  whorled  scales.  Occasionally  the  perianth  is 
abortive. 


a.  Flowers  Incomplete,  often  Uniseocualy  without  a  Proper  Perianth,  or 
with  a  Few  Verticillate  Scaks. 

Order  12.  RESTiACEiE,  or*  Eriocaulonacea,  the  Restia,  or  Cord-Rush 
Family.  Flowers  frequently  unisexual,  perianth  glumaceous,  sometimes 
none.  Stamens  definite,  perigynous  when  two  or  three  in  number  opposite 
the  inner  glumes ;  anthers  usually  one-celled.  Ovary  one  or  more  celled, 
sometimes  composed  of  several  carpels ;  ovules  solitary,  pendulous ;  styles 
and  stigmas  two  or  more.  Fruit  capsular,  or  nucumentaceous.  Seeds 
pendulous :  embryo  lenticular,  outside  mealy  albumen,  remote  from  the 
hilum.  Herbs  or  undershrubs,  with  narrow,  simple  leaves,  or  none,  naked 
or  sheathed  columns,  and  spiked  or  capitate  bracteated  flowers.  They  are 
found  chiefly  in  America  and  New  Holland.  They  have  few  properties  of 
importance.  The  tough,  wiry  stems  of  Willdenovia  teres,  and  some 
RestiaSy  are  used  for  making  baskets  and  brooms.  Eriocaulon  septangulare 
is  a  native  of  Britain  and  of  North  America. 

Order  18.  NAiADACEiE,  or  PoTAMEiE,  the  Naias,  or  Pondweed  Family. 
Flowers  hermaphrodite  or  unisexual.  Perianth  of  two  or  four  herbaceous 
or  scaly  pieces,  often  deciduous,  sometimes  none.  Stamens  definite, 
hypogynous.  Ovary  free,  of  one  or  more  carpels ;  ovule  solitary ;  style  one 
or  none  ;  stigma  entire,  rarely  two-  to  three-parted.  Fruit  dry,  one-celled, 
usually  indehiscent.  Seed  solitary,  erect,  or  pendulous,  exalbuminous ; 
embryo  straight  or  curved,  usually  with  a  lateral  slit  for  the  plumule ;  radicle 
large.  Plants  living  in  fresh  and  in  salt  water,  having  cellular  leaves  with 
parallel  veins  and  inconspicuous  flowers.  They  are  found  in  various  parts 
of  the  world.  They  have  no  properties  of  importance.  Zostera  marina  is 
used  in  the  dried  state  for  stufling  mattresses,  and  has  been  recommended  for 
hospitals.  There  are  nineteen  known  genera,  and  upwards  of  seventy 
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species.    Ex.  Naias,  Zanniohellia,  PotanK^ton,  Ruppia,  iZostera,  all  of 
which  have  North  American  representatives. 

Potamogeton  ruUans,  or  common  pondweed,  is  abundant  along  the  shores 
of  still  waters  (pL  55,  fig.  1),  a,  the  plant;  b,  a  flower;  c,  a  sepal  seen 
from  behind ;  d,  the  same  with  the  stamen  from  the  inside ;  e,  the  four 
pistils ;  /,  a  fruit ;  g,  longitudinal  section  of  the  same.  Zostera  marina 
{fig.  3),  a,  a  plant  reduced ;  b,  the  upper  part  of  a  fertile  branch ;  c,  an 
opened  spatha  with  the  inclosed  spadix ;  d,  the  lower  part  of  a  fruit-bearing 
spadix  in  the  spatha ;  e,  an  anther  from  behind  ;  /,  ovary ;  g,  ovary  opened, 
showing  the  seed ;  A,  the  seed ;  i,  section  of  the  seed  showing  the  embryo. 

Ormsr  14.  AmoiBBiE,  the  Arum  Family.  Flowers  generally  unisexual, 
rarely  bisexual,  inclosed  within  a  spatha,  and  usually  on  a  spadix,  having 
male  flowers  at  its  upper  part,  female  below,  and  abortive  flowers  between 
them.  Perianth  either  0,  or  in  the  »  flowers  rudimentary  and  scaly. 
Staunens  definite  or  00,  hypogynous ;  anthers  extrorse.  Ovary  free,  one-  to 
three-  or  more-celled  ;  ovules  solitary  or  numerous ;  style  short  or  0 ;  stigma 
simple.  Fmit  succulent  or  dry,  indehiscent,  uni-or  pluri-locular ;  seeds  one 
or  several ;  embryo  in  the  axis  of  fleshy  or  mealy  albumen,  sometimes  Math 
a  lateral  cleft  for  the  pkimule ;  radicle  usually  next  the  hilum.  Herbaceous 
or  shrubby  plants,  often  with  tubes  or  creeping  rhizomes,  leaves  sheathing 
at  the  base,  and  having  parallel  or  branching  veins.  They  occur  in  dry  and 
marshy  places,  and  in  lakes  in  various  parts  of  the  world,  abounding  in  the 
tropics. 

This  order  has  been  variously  subdivided ;  the  most  convenient  division 
for  our  purpose,  however,  is  into  four  sub-orders. 

Sub-order  I.  Pistieae  {Lemnacece)  or  Duckweeds.  Flowers  6  «  nakßd, 
inclosed  in  a  spatha  without  a  spadix,  ovary  one-celled,  ovules  two  or  more^ 
fruit  membranous  or  capsular.  Examples  :  Pistia,  and  Lemna  or 
duckweed. 

Sub-order  2.  Äcore<x.  Flowers  »  having  usually  a  scaly  perianth, 
arranged  on  a  spathaceous  spadix,  ovules  one  or  more,  fruit  a  berry. 
Examples  :  Symplocarpus  (S.  foetidus  or  skunk  cabbage) ;  Orontium  (O. 
aquaticum,  never  wet,  or  (Jolden  club) ;  and  Acorus.  A  species  of  this  latter 
genus,  Acorus  calamus,  found  both  in  Europe  and  America,  furnishes  the 
calamus  or  sweet  flag,  so  much  sought  after  by  boys,  and  a  favorite  food  of 
the  muskrat  (Fiber  zibethicus).  This  species  of  Acorus  is  shown  in  pi.  55, 
fig.  4 ;  a,  an  entire  plant ;  b,  a  spadix ;  c,  a  flower  from  above  ;  d,  the  same 
from  below ;  e,  an  unripe  fruit ;  /,  the  same  in  vertical*  and  g  in  transverse 
section  ;  A,  a  leaf  cut  across  (right  hand  of  the  plate). 

Sub-order  3.  Typhineae  (Typhaceae).  Bulrushes  or  Cat-tails.  Marsh 
herbs,  with  nerved  and  linear  sessile  leaves,  and  monoecious  flowers  op  a 
spadix  or  in  heads,  destitute  of  proper  floral  envelopes.  Fruit  nut-like  when 
ripe,  one-seeded.  Seed  suspended,  anatropous;  the  embryo  straight  in 
copious  albumen.  There  are  but  two  genera,  Sparganium  and  Typha. 
Typha  latifolia  is  the  common  cat-tail  of  the  swamps  {pi.  55,  fig.  5)  ;  a,  the 
spadix  with  its  spatha ;  ft,  a  cross-section  of  the  male  spadix ;  c,  a  male 
flower. 
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Sub'Order  4.  ArinetB,  Naked  flowers  with  a  spadix  and  spatha,  6  t , 
anthers  sessile,  ovules  several,  fruit  succulent,  seeds  pulpy,  Arum  triphyUum 
is  the  well  known  Indian  Turnip ;  A.  maculatum,  or  the  European  Wake 
Robin,  is  represented  in  pL  55,  fig.  2 ;  fl,  the  entire  plant ;  b,  the  spadix  with 
its  flowers ;  c,  anther ;  rf,  the  disk ;  e,  an  ovary ;  /,  the  lower  part  of  the 
spadix  with  fruit ;  g,  one  of  the  fruit  cut  transversely ;  i,  a  seed  in  longi- 
tudinal section.    Other  genera  are  Peltandra,  Calla,  Collocasia,  Calladiunu 

Order  1 5.  Pandan  ace  a  or  Screw  Pines.  Flowers  unisexual  or  polygamous, 
covering  the  whole  of  the  spadix.  Perianth  0,  or  a  few  scales.  Male 
flowers  :  stamens  numerous ;  filaments  with  single  anthers,  which  are  two-  to 
four-celled.  Female  flowers :  Ovaries  one-celled,  united  in  parcels ;  ovules 
solitary  or  numerous,  anatropal ;  stigmas  sessile,  equal  to  the  carpels  in 
number.  Fruit  either  fibrous  drupes  collected  into  parcels,  or  berries. 
Seeds  solitary  in  the  drupes,  numerous  in  the  berries ;  emlnryo  at  the  base 
of  fleshy  albumen ;  radicle  next  the  hilum.  Trees  or  bushes,  sometimes 
with  adventitious  roots,  long,  imbricated,  amplexicaul  leaves,  usually  with 
spiny  margins  and  backs.     Natives  of  tropical  regions. 

The  flowers  of  some  of  the  plants  are  fragrant,  and  their  seeds  are 
sometimes  used  as  food.  The  juice  has  in  some  instances  astringent 
properties.  The  species  of  Pandanus  are  remarkable  for  their  aerial  roots, 
with  large  cup-like  spongioles.  These  roots  are  sent  out  regularly  from  all 
parts  of  their  stems,  and  appear  like  artificial  props.  Their  spermoderm  has 
numerous  raphides.  Their  leaves  are  arranged  in  a  spiral  manner  in  three 
rows,  and  in  their  aspect  they  have  some  resemblance  to  those  of  the  pine- 
apple, hence  the  name  screw-pine.  Pandanus  candelabra  is  the  ohandetier- 
tree  of  Guinea,  and  is  so  called  on  account  of  its  mode  of  branching. 

This  order  is  divisible  into  two  sub-orders. 

Sub-order  1.  CyclanthetB,  with  fan-shaped  or  pinnate  leaves.  Flowers  most 
generally  provided  with  a  perianth.  Examples :  Carludovica,  Cyclanthus» 
Nipa,  Wettinia. 

Sub-order  2.  Eupandanece.  Leaves  simple  or  undivided,  perianth  none. 
Examples:  Pandanus,  Freycinetia. 

6.  Perianth  free,  Ovary  superior,  Flowers  ustuilly  hermaphrodite. 

Order  16.  Butomacea,  the  Flowering-rush  Family.  Perianth  of  six 
parts,  in  two  verticils  ;  outer  usually  herbaceous ;  inner  petaloid.  Stamens 
definite,  or  00,  hypogynous.  Ovaries  three,  six,  or  more,  distinct  or  united, 
one-celled;  ovules  00;  stigmas  simple,  as  many  as  the  carpels.  Fruit 
consisting  of  several  follicles,  which  are  either  distinct  and  beaked,  or 
combined.  Seeds  00,  minute,  attached  to  the  whole  inner  surface  of  the 
pericarp,  exalbuminous ;  embryo  often  curved  like  a  horse-shoe ;  radicle 
next  the  hilum.  Aquatic  plants,  often  lactescent,  with  parallel-veined 
leaves,  and  frequently  umbellate  flowers.  They  are  chiefly  found  in 
northern  countries,  and  some  of  them  have  acrid  and  bitter  properties.  The 
principal  genera  are  Butomus,  Limnocharis,  and  Hydrocleis. 

Order  17.  ALisMAOEiS,  the  Water-plantain  Family.  Perianth  in  six 
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divincmfl  und  two  verticils ;  outer  whoii  usually  herbaceous ;  inner  usually 
petaknd;  sometimes  the  perianth  is  wanting.  Stamens  definite  or  00, 
hypogynotts ;  anthers  introrse  or  extrorse.  Ovaries,  three,  six,  or  more, 
distinct  or  united ;  ovules  erect  or  ascending,  solitary  or  in  pairs.  Styles 
and  stigmas  equal  to  the  number  of  carpels.  Fruit  of  several  dry, 
indehiscent  carpidia.  Seeds  from  one  to  two  in  each  carpel,  exaibuniinous, 
embryo  straight,  or  curved  like  a  horse-shoe ;  radicle  next  the  hilum. 
Plants  growing  in  flowing  or  stagnant  water,  usually  with  a  creeping 
rhizome,  parallel-veined  leaves,  and  hermaphrodite  or  unisexual  flowers. 
Natives  both  of  tropical  and  temperate  regions. 

Sub-order  1.  JuncaginecB,  Calyx  and  corolla  colored  alike  ^;reenish). 
Seed  anatropous,  with  a  straight  embryo.  Leaves  petiole-like,  without  a 
blade.    Examples :  Triglochin,  Scheuchzeria. 

Sub'Order  3.  Alismea.  Calix  green  and  persistent.  Corolla  white  and 
deciduous.  Seed  campylotropous ;  embryo  bent  double,  or  hook-shaped. 
Leaves  commonly  furnished  with  a  blade.  Examples:  Alisma,  or  water- 
plantain,  Echinidorus,  and  Sagittaria.  Sagittaria  variabilis  (sagittifolia) 
is  distributed  throughout  North  America ;  the  rhizomes  are  used  as  food  by 
the  Oregon  Indians. 

Order  18.  CoMMELTNAcsiE,  the  Spider-wort  Family.  Perianth  in  two 
verticils ;  outer  (calyx)  herbaceous  and  tripartite ;  inner  (corolla)  petaloid, 
tripartite,  or  trifid.  Stamens  six  or  fewer  hypc^ynous,  some  of  them 
occasionally  abortive  or  deformed ;  anthers  introrse.  Ovary  three-celled ; 
ovules  few  in  each  cell;  style  one;  stigma  one.  Fruit  a  two-  or 
three-celled,  two-  or  three-valved  capsule,  with  loculicidal  dehiscence. 
Seeds  often  in  pairs,  with  a  lateral  or  linear  hilum ;  embryo  pulley-shaped, 
antitropal  in  a  cavity  of  fleshy  albumen,  remote  from  the  hilum.  Herbs 
with  flat  narrow  leaves,  which  are  usually  sheathing  at  the  base.  Natives 
chiefly  of  warm  climates.  Some  have  fleshy  rhizomes,  which  are  used 
for  food. 

Examples :  Mayaca,  Tradescantia  (T.  virginica,  or  spider-wort),  and 
Commelyna.  C.  tuberosa,  from  Mexico  {pL  67,  fig.  8),  a,  the  stalk 
with  leaves  and  flowers  ;  6,  the  tuberous  root;  c,  the  calyx  with  the 
stamens  and  pistil ;  d  and  e,  stamens ;  /,  the  pistil ;  g,  the  stigma. 

Order  19.  PALMiE,  the  Palm  Family.  Flowers  bisexual,  or  unisexual,  or 
polygamous.  Perianth  six-parted,  in  a  double  row;  three  outer  (calyx) 
fleshy,  or  leathery  and  persistent;  three  inner  (corolla)  often  larger,  and 
sometimes  deeply  connate.  Stamens  six,  rarely  three,  sometimes  00, 
inserted  into  the  base  of  the  perianth.  Ovary  free,  one-  or  three-celled, 
usually  composed  of  three  carpels,  which  are  more  or  less  completely 
united ;  ovules  from  one  to  three.  Fruit  drupaceous,  or  nut-like,  oi 
baccate,  often  with  a  fibrous  covering.  Seed  with  cartilaginous  or  homy 
albumen,  which  is  oflten  ruminate,  or  furnished  with  a  central  or  lateral 
cavity ;  embryo  small,  cylindrical,  or  flat  in  a  cavity  of  the  albumen,  remote 
from  the  hilum.  Arborescent  plants,  with  simple,  rarely  branched  trunks, 
marked  with  the  scars  of  the  leaves,  which  are  terminal,  pinnate,  or  fan- 
shaped,  with  plicate  vernation,  and  parallel  simple  veins,  and  often  spiny 
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petioles.  Flowers  on  a  terminal,  often  branched  spadix,  inclosed  in  a  ooe- 
or  many-valved  spatha.  Natives  of  tropical  regions  chiefly,  and  imparting 
to  them  much  of  their  botanical  physiognomy.  Most  of  them  have 
unbranched  stems,  attaining  sometimes  a  height  of  180  feet,  and  sendiiq; 
out  clusters  of  large  leaves,  from  the  axils  of  which  bunches  of  flowers 
proceed.  Although  the  flowers  are  small,  still  the  inflorescence,  taken 
collectively,  has  often  a  most  imposing  aspect.  Humboldt  describes  their 
efiect  on  the  landscape  in  glowing  colors,  and  Martins  has  illustrated  the 
order  by  splendid  delineations.  Linnaeus  called  them  the  Princes  of  the 
vegetable  kingdom.  Lindley  states  that  there  are  seventy-three  known 
genera,  and  four  hundred  species  ;  but  this  estimate  probably  falls  short  of 
the  total  amount,  for  much  still  remains  to  be  done  in  the  elucidation  of  the 
species.  They  have  been  divided  by  Martins  into  various  tribes,  depending 
chiefly  on  the  nature  of  the  ovary,  ovules,  and  fruit ;  and  sections  are  formed 
according  as  the  leaves  are  pinnate  or  flabelliform,  and  the  stems  are  spiny 
or  not 

The  species  of  this  order  are  eminent  not  only  for  their  beauty  but  for 
their  utility.  Distributed  over  the  tropical  portions  of  the  entire  globe,  they 
in  many  cases  form  the  entire  dependence  of  whole  tribes.  Every  portion 
of  these  plants  is  applied  to  some  important  end  ;  water-pipes  are  made  of 
the  hollow  trunks,  while  those  that  are  more  solid  furnish  an  excellent 
building  material  of  great  strength.  Canes,  umbrella  and  fan  handles,  and 
numerous  other  articles,  are  made  of  palm-wood.  The  density  of  palm- 
wood  varies  greatly,  the  lightest  being  that  of  the  Date  Palm  (0.3063),  and 
the  heaviest  that  of  Astrocaryum  murumuru  (1.1380).  The  progress  of  age 
canses  the  deposit  of  large  quantities  of  starch  in  the  form  of  fine  powder 
in  the  trunks  of  some  palms.  This,  the  sago  of  commerce,  is  obtained 
chiefly  from  the  species  of  Metroxylon,  as  also  of  Caryota,  Borassus,  Arenga, 
Phoenix,  &c.  The  juice  of  many  Palms  contains  a  large  quantity  of  sugar 
(Jagery)  which  may  be  collected  for  economical  purposes,  or  else  used  in 
the  manufacture  of  various  arracks  and  other  intoxicatiüg  liquors.  A 
substance  called  Toddy  is  obtained  from  the  spathes  of  Cocos  nucifera,  of 
medicinal  value  in  tropical  constipation. 

The  leaves  of  the  large  palms  are  used  in  covering  houses,  the  petioles 
for  various  purposes.  The  fruit  of  various  species  is  an  important  article  of 
alimentation ;  the  date  is  derived  from  Phoenix  dactylifera ;  the  common 
cocoa-nut  from  Cocos  nucifera;  the  double  cocoa-nut  from  Lodoioea 
seychellarum.  The  fruit  of  certain  species  furnishes  palm  oil,  that  from 
Elais  guineensis  being  distinguished  from  the  rest  by  the  presence  of  palmic 
acid.  Medicinal  substances  are,  catechu  from  the  betel  nut  or  fruit  of  Areca 
catechu  (to  be  distinguished  from  the  true  catechu,  which  is  derived  from  a 
species  of  Mimosa)  ;  dragon's  blood  from  Calamus  draco ;  bdellium  from 
Hyphaene  thebaica.  Wax  also  is  furnished  by  several  species,  occurring  in 
the  form  of  a  thin  coating  on  the  leaves  or  trunk.  The  principal  wax 
producing  palm  is  Copemica  cerifera,  a  Brazilian  species  yielding  the 
camauba  wax.  Others  are  Ceroxylon  andicola,  Ceratolobus  glaucescens, 
&c.    Finally,  the  fibres  of  some  species  yield  valuable  textile  materials,  and 
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die  hard  albumen  of  the  fruit  of  Phytelef^as  macrocarpa,  known  as  vegetable 
ivory,  is  used  for  the  same  purposes  as  true  ivory. 

The  tribes  into  which  the  Family  of  Palmse  is  divided  are :  1.  Ärecinea. 
Examples  :  Euterpe,  Oreodoxa,  Areca,  Morenia,  Iriartia,  Caryota,  &c.  2. 
LepidocaryinecB,  of  two  subdivisions,  one  with  pinnate  leaves  embracing 
Calamus,  Sagus,  Metroxylon,  &c.,  the  other  with  the  leaves  fan-shaped, 
Mauritia  and  Lepidocaryum.  8.  Borassine<s ;  {a,  Leaves  pinnate)  Borassus, 
Lodoicea,  Latania,  Douma,  &c. ;  (ft,  leaves  flabelliform)  Vouay,  Iguanura, 
Greonoma,  &c.  4.  Coryphinece ;  sub-tribe  a.  SahalirietSy  Corypha,  Brahea, 
Copemicia,  Sabal,  Chamaerops,  &c. ;  sub-tribe  b.  P/usnicinecB.  Examples : 
Phoenix.  5.  Cocoinece.  Examples:  Desmoncus,  Guilielma,  Acrocomia, 
Astrocarjrum,  Attalea,  Elieis,  Cocos,  Maximiliana,  Syagrus,  &c. 

PL  66,  fig,  2.  Phoenix  dactylifera  or  date  palm :  a,  spadix ;  6,  male 
flowers ;  c,  female  flowers ;  d  (e  in  the  plate),  a  single  female  flower ;  e, 
anther ;   /,  a  male  flower ;  g,  the  three  pistils  ;  A,  the  fruit ;  i,  a  section  of  fruit. 

PL  ö6,fig,  1.  Cocos  nucifera  or  cocoa-nut;  a,  pinnula;  6,  portion  of  the 
spadix  in  its  spatha ;  c,  portion  of  the  spadix ;  d,  the  nut ;  e,  the  same  in 
longitudinal  sections  excepting  the  nucleus ;  /,  g,  h,  various  parts  of  the  fruit ; 
t.  the  germ  ;  *-«,  various  parts  of  the  flowers. 

PL  56,  fig.  7.  Areca  catechu,  or  areca  palm.  Fig.  8.  The  sago  palm, 
Sagus  farinifera ;  a,  a  portion  of  the  spadix  ;  b,  a  fruit  in  its  natural  position ; 
c  and  d,  the  fruit  in  transverse  and  longitudinal  secticms ;  e  and  /,  male 
flowers  ;  g^-m,  female  flowers. 

OsDEK  20.  JuNCACBA,  the  Rushes.  Perianth  six-parted,  more  or  less 
glumaceous.  Stamens  six,  inserted  into  the  base  of  the  segments,  sometimes 
three,  and  opposite  the  outer  segments;  anthers  two-celled,  introrse. 
Ovary  one-  to  three-celled ;  ovules  1,  3,  or  many  in  each  cell,  anatropal  ; 
style  one  ;  stigmas  generally  three,  sometimes  one.  Fruit  a  three-valved 
capsule,  with  loculicidal  dehiscence,  sometimes  indehiscent.  Seeds  with  the 
testa  neither  black  nor  crustaceous ;  embryo  very  minute,  near  the  hilum, 
within  fleshy  or  cartilaginous  albumen.  Herbs,  with  fasciculated  or  fibrous 
roots,  hollow,  grooved,  or  flat  leaves,  with  parallel  veins.  They  are  natives 
chiefly  of  the  colder  regions  of  the  globe.  Many  species  of  Juncus  are 
used  for  making  the  bottoms  of  chairs,  mats,  &c.,  and  the  central  cellular 
tissue  forms  the  wicks  of  candles.  There  are  fourteen  known  genera,  and 
upwards  of  two  hundred  species.  Examples  :  Juncus,  Luzula,  Narthecium, 
Astelia. 

Luzula  pilosa  or  wood  rush  {pL  57,  fig,  2),  an  American  species ;  a,  the 
plant  in  two  pieces ;  6,  an  open  flower ;  c,  the  fruit ;  d,  the  fruit  q)ened 
showing  the  seeds  ;  e,  a  single  seed. 

Ord£r21.  Xyridaoeä,  the  Yellow-eyed  Grass  Family.  Perianth  six-parted, 
in  two  verticils ;  the  outer  glumaceous,  the  inner  petaloid.  Stamens  six, 
three  fertile,  inserted  into  the  claws  of  the  inner  perianth ;  anthers  extrorse. 
Ovary  single,  one-celled  ;  ovules  00,  orthotropal,  attached  to  parietal 
placentas  ;  style  trifid  ;  stigmas  obtuse,  multifid  or  undivided.  Fruit  a  one- 
celled,  three-valved  capsule.  Seeds  numerous ;  embryo  on  the  outside  of 
mea!y  albumen,  remote  from  the  hilum.     Herbs,  having  a  sedge-like  aspect, 
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with  radical  leaves,  equitant  and  sheathing  at  the  base,  and  scaly  heads  of 
flowers.  Natives  chiefly  of  tropical  regions,  having  no  important  properties 
There  are  about  six  genera  and  seventy  species.  Examfdes  :  Xyris 
Abolboda,  Philydrum.  Four  or  five  species  of  the  typical  germs  Xyris  are 
known  in  the  United  States. 

Order  22.  PoNTSDERiACEiS,  the  Pond-weed  Family.  Perianth  tubular, 
colored,  six-parted,  more  or  less  irregular ;  «estivation  circinate.  Stamens 
three  to  six,  perigynous ;  anthers  introrse ;  ovary  free,  or  slightly  adherent, 
three-celled ;  ovules  numerous,  anatropal ;  style  one ;  stigma  simple.  Fruit 
a  three-celled,  three- valved  capsule,  with  loculicidal  dehiscence.  Seeds  00, 
attached  to  a  central  axis ;  testa  membranous ;  hilum  small ;  embryo 
straight,  in  the  axis  of  somewhat  mealy  albumen ;  radicle  next  the  hilum. 
Aquatic  or  marsh  plants  with  sheathing,  parallel- veined  leaves,  which  are 
sometimes  cordate  or  sagittate,  and  have  inflated  petioles.  The  flowers  are 
spathaceous.  They  are  natives  of  North  and  South  America,  East  Indies, 
and  Africa.  Their  properties  are  unimportant.  There  are  six  genera, 
according  to  Lindley,  and  thirty  species.  The  principal  genera  of  the 
United  States  are  Pontederia,  Heteranthera,  SchoUera,  and  Syena. 

Order  23.  Gillibsiacejs,  the  Grilliesia  Family.  Perianth  six-parted, 
sometimes  five-parted  by  cohesion  of  two  of  the  pieces,  in  a  double  row ; 
the  outer,  petaloid  and  herbaceous ;  the  inner,  smaller  and  more  colored ; 
estivation  twisted.  Stamens  in  a  double  series ;  outer  whorl  sterile,  in  the 
form  of  a  six-toothed  urceolate  body,  or  of  scale-like  bodies,  one  of  which 
forms  a  sort  of  labellum ;  inner  whorl  of  six  stamens,  of  which  three  are 
sometimes  sterile.  Ovary  superior,  three-celled ;  style  one ;  stigma  simple. 
Fruit  a  three-celled,  three-valved  capsule,  with  loculicidal  dehiscence-. 
Seeds  numerous,  attached  to  the  axis ;  spermoderm  black  and  brittle ; 
embryo  curved  in  the  midst  of  fleshy  albumen.  Herbs  with  tunicated  bulbs, 
grass-like  leaves,  and  umbellate  spathaceous  flowers.  Natives  of  Chili. 
Examples :  Gilliesia,  Miersia. 

Order  24,  Melanthacbjs,  the  Colchicum  Family.  Perianth  petaloid,  in 
six  pieces,  which  are  sometimes  slightly  coherent,  usually  involute  in 
estivation.  Stamens  six ;  anthers  extrorse.  Ovary  three-celled ;  ovules 
numerous ;  style  three-parted ;  stigmas  three,  undivided.  Fruit  a  three- 
celled  capsule,  with  septicidal  or  loculicidal  dehiscence.  Seeds  with  a  mem- 
branous spermoderm ;  albumen  dense,  fleshy ;  embryo  very  minute.  Plants 
with  bulbs,  tubers,  or  fibrous  roots,  having  parallel- veined  leaves,  sheathing 
at  the  base.  The  flowers  are  sometimes  polygamous.  They  are  natives  of 
various  parts  of  the  globe,  but  are  most  abundant  in  northern  countries. 

Sub-order  1.  UvnlarietB,  Bell  worts.  Perianth  early  deciduous,  sepals 
distinct,  petaloid.  Styles  united  into  one  at  the  base  or  throughout.  Fruit 
a  three-celled  few-seeded  berry  or  loculicidal  pod.  Stems  from  small 
perennial  root  stocks  and  fibrous  roots,  forking,  bearing  ovate  or  lanceolate, 
membranaceous,  sessile  or  clasping  leaves,  and  perfect  flowers ;  peduncles 
solitary  or  one-flowered.     Examples :  Uvularia,  Prosartes,  Streptopus. 

Sub-order  2.  ColchiceiB.  Rhizome  bulbous,  dehiscence  of  pod  septicidal. 
Of  the  typical  genus  Colchicum,  the  European  species,  C.  autumnale  (pL 
78 


Digitized  by 


Google 


BOTANY.  79 

S7ffig.  4),  known  as  Meadow  saffiron  or  autumnal  crocus,  has  important 
medicinal  properties.  The  various  parts  of  the  plant  referred  to  by  the 
letters  will  be  readily  intelligible. 

Suborder  3.  Melanthie^B.  Perianth  mostly  persistent  or  withering  away  ; 
the  sepals  distinct,  or  the  claws  rarely  united.  Styles  three,  separate. 
Fruit  a  three-celled,  three-partible  or  septicidal  pod.  Flowers  frequently 
unisexual.  Rhizome  fibrous.  The  most  important  genera  are  Melanthium, 
Veratrum,  Helonias,  Tofieldia,  &c.  Cevadilla,  an  important  medicinal 
substance,  is  obtained  from  Helonias  officinalis,  and  Veratrum  sabadilla. 
Veratrum  album  furnishes  the  white  hellebore  of  the  ancients;  this,  with  some 
other  species  of  Veratrum,  yields  veratrine.   PL  51,  fig.  5,  Veratrum  album. 

Order  25.  LiLiACEis,  the  Lily  Family.  Flowers  usually  bisexual. 
Perianth  colored,  in  two  rows,  regular,  with  six  divisions.  Stamens  six, 
perigynous,  inserted  into  the  segments  of  the  perianth ;  anthers  introrse. 
Ovary  free,  three-celled ;  ovules  00 ;  style  one ;  stigma  simple  or  three- 
lobed.  Fruit  three-celled,  either  succulent  or  dry  and  capsular.  Seeds 
numerous,  packed  one  above  the  other  in  one  or  two  rows ;  embryo  in  the 
axis  of  fleshy  albumen.  Herbs,  shrubs,  or  trees,  with  bulbs,  or  tubers,  or 
arborescent  stems,  or  rhizomes ;  leaves  not  articulated,  usually  narrow, 
with  parallel  veins.  They  are  found  both  in  temperate  and  tropical 
climates.  In  warm  regions  some  of  them  are  arborescent,  as  in  the  case  of 
Drac®na ;  others  are  very  succulent,  as  species  of  Aloe. 

Sub-order  1.  Äphyllanthece,  Habit  rush-like ;  with  membranous  imbri- 
cated bracts.  The  species  of  the  sub-order  characterize  the  vegetation  of 
New  South  Wales. 

Sub-order  2.  Ahinece  or  Aloes  tribe.  Stem  usually  developed,  arborescent, 
leaves  succulent.  Examples :  Sanseviera,  Aloe,  and  Yucca.  The  drug 
called  Aloes  is  the  thickened  jui^e  of  various  species  of  Aloe,  as  A. 
vulgaris,  spicata,  socotrina,  &c     Ph  66,  fig,  6,  a-d.  Aloe  arborescens. 

Svb'Order  3.  AsparagecB.  Fruit  a  few-seeded  berry,  two-  to  three-celled ; 
seeds  amphitropous,  orthotropous,  or  anatropous.  Stem  usually  fully 
developed,  arborescent,  in  some  cases  branched,  leaves  often  coriaceous  and 
permanent  Examples :  Asparagus,  Dracaena,  Smilacina,  Clintonia,  &c. 
PL  bl.fig.  1,  Dracaena  draco,  a  species  of  Draceena  from  the  East  Indies, 
from  which  dragon's  blood  is  obtained ;  a,  a  very  old  tree ;  t,  extremity  of 
a  branch  with  flowers ;  c,  a  flower  on  a  larger  scale  ;  rf,  expanded  flowers ; 
«,  a  stamen  ;  /,  pistil ;  gy  branch  with  fruit;  A,  a  seed  ;  i,  vertical  section  of 
do.     A  species  from  Brazil,  D.  brasiliensis.  is  figured  on  pL  56,  fig.  5,  o^-e. 

Sub-order  4.  ConvallarietB,  Lily  of  the  valley  tribe.  Stem  developed  as 
a  rhizome  or  tuber.    Ex.  Convallaria. 

Sub-order  5.  Anthericece.  Not  bulbous,  roots  fascicled,  or  fibrous,  leaves 
not  coriaceous,  nor  persistent.    Examples :  Asphodelus,  Anthericum. 

Sub-order  6.  Scillece,  Bulbous,  with  the  testa  black  and  brittle.  Scape 
simple.  Perianth  six-sepalled  or  six-parted.  Examples:  Ornithogalum, 
Scilla,  Allium.  The  bulb  of  Scilla  esculenta  or  Squamash,  is  eaten  by  the 
Western  Indians.    Allium  sativum  is  garlic  ;  A.  cepa  the  onion. 

Sub-order  7.  Hermerocallidece.  Bulbous  plants,  with  a  tubular  perianth ; 
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testa  pale  and  soft.  Examples :  Hemerocallis  and  Phormium.  A  species 
of  this  latter  genus,  P.  tenax,  famishes  the  New  Zealand  flax,  eminent  for 
its  strength  of  fibre  {pL  57,  fig.  9,  a-<i). 

Sub-order  8.  Tulipece.  Fruit  a  many-seeded,  three-celled,  loculicidal  pod. 
Seeds  anatropous.  Perianth  six-leaved;  segments  scarcely  adherent  in  a 
tube ;  testa  pale  and  soft.  Examples :  Tulipa,  Lilium,  Erythronium, 
Methonica,  Fritillaria.  Many  species  of  this  sub-order  are  remarkable  for 
their  beauty,  as  the  Tulip,  the  Lily,  Crown  Imperial,  &c.  Erythronium 
dens-canis  a  European  species  {pi.  ffl.fig.  7,  a  to  e).  Fritillaria  imperialis 
or  Crown  Imperial  (/?/.  fsTt.fig,  6,  o-^). 


c.  Perianth  Adherent ;  Ovary  Inferior ;  Flowers  usually  Herwtaphrodite. 

Order  26.  Bromeliacea,  the  Pineapple  Family.  Perianth  tubular, 
six-divided,  in  two  verticils ;  outer  whorl  (calyx)  persistent,  more  or  less 
adherent  to  the  ovary  ;  inner  petaloid,  marcescent  or  deciduous,  with 
imbricated  »estivation.  Stamens  six,  inserted  into  the  base  of  the  segments 
of  the  perianth ;  anthers  introrse.  Ovary  either  free  or  partially  adherent, 
three-celled ;  ovules  00,  anatropal ;  style  single ;  stigma  three-lobed  or 
entire,  often  twisted.  Fruit  capsular  or  succulent,  three-celled.  Seeds  00 ; 
embryo  minute,  curved  or  straight,  lying  in  the  base  of  mealy  albumen ; 
radicle  next  the  hilum.  Stemless  or  short-stemmed  plants,  with  rigid, 
channelled  leaves,  which  are  often  spiny  at  the  margin,  and  are  covered 
with  scurfy  matter.     Natives  chiefly  of  the  warm  parts  of  America. 

The  plants  of  this  order  are  all  more  or  less  epiphytic,  or  able  to  grow 
without  attachment  to  the  soil.  Tillandsia  usneoides,  or  Spanish  moss,  is 
found  along  the  southern  coast  of  the  united  States,  growing  or  suspended 
from  trees,  in  large  quantities.  T.  utriculata  collects  water  in  the  hollowed 
bases  of  its  leaves.  The  well-known  Pineapple  (Ananassa  sativa)  belongs 
here.     The  tribes  are  four. 

TTnbe  1.  AnanassecB.  Ovary  inferior,  fruit  fleshy,  stamens  six.  Examples : 
Ananassa,  Bromelia,  iEchmea,  Billbergia,  Hohenbergia. 

Tribe  2.  VelloziecB.  Ovary  inferior,  fruit  capsular,  stamens  six  or  more. 
Examples  :  Barbacenia,  Vellosia. 

Tribe  3.  PitcairniecB.  Ovary  semi-inferior.  Examples  :  Brocchinia, 
Pitcairnia. 

Tribe  4.  TillandsiecB.  Ovary  free.  Examples :  Tillandsia,  Bonapartea, 
Navia,  Pourretia,  Cottenorfia,  &c. 

Order  27.  HvpoxiDACEiE,  the  Hypoxis  Family.  Perianth  petaloid, 
superior ;  usually  six-parted,  regular  ;  stamens  six,  inserted  into  the  base  of 
the  segments  of  the  perianth  ;  filaments  distinct ;  anthers  introrse.  Ovary 
inferior ;  three-celled ;  ovules  numerous,  amphitropal ;  style  simple ;  stigma 
three-lobed.  Fruit  indehiscent,  sometimes  succulent,  one-,  two-,  three- 
celled.  Seeds  00,  with  a  lateral  hilum  and  a  beaked  caruncle  ;  testa  black 
and  crustaceous  ;  embryo  straight,  in  the  axis  of  fleshy  albumen ;  radicle 
remote  from  the  hilum.  Herbaceous  and  usually  stemless  plants,  with 
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tuberous  and  fibrous  roots,  radical  plaited  leaves,  and  simple  or  branched 
scapes.  Natives  of  warm  countries.  Some  have  bitter  roots,  others  have 
edible  tubers.  There  are  four  known  genera,  including  sixty  species. 
Examples:  Hjrpoxis,  Curculigo. 

The  common  American  Hypoxis  erecta  belongs  to  this  order,  which  i* 
«lot  retained  by  Dr.  Gray. 

Order  28.  Amaryllidaceä,  the  Amaryllis  Family.  Perianth  petaloid, 
regular,  six-cleft,  the  outer  segment  overlapping  the  inner.  Stamens  six, 
inserted  in  the  perianth,  sometimes  cohering  by  the  dilated  bases,  and 
forming  a  kind  of  cup ;  occasionally  there  are  additional  sterile  stamens, 
which  sometimes  form  a  corona  above  the  tube  of  the  perianth ;  anthers 
introrse.  Ovary  inferior,  three-celled ;  ovules  00,  anatropal ;  style  one ; 
stigma  three-lobed.  Fruit  either  a  three-celled,  three-valved  capsule,  with 
loculicidal  dehiscence,  or  baccate.  Seed  with  a  thin  or  thick,  or  black  and 
brittle  spermoderm ;  albumen  fleshy  ;  embryo  nearly  straight ;  radicle  next 
the  hilum.  Usually  bulbous  plants,  sometimes  with  fibrous  roots ;  leaves 
ensiform,  with  parallel  veins  ;  flowers  spathaceous ;  stem  sometimes  woody 
and  tall.  Natives  chiefly  of  the  Cape  of  Good  Hope.  But  species  are  found 
in  Europe,  East  and  West  Indies,  America,  and  Australia. 

Tribe  1.  AgavecBy  with  fibrous  roots,  both  segments  of  the  perianth  alike. 
Examples :  Fourcroya,  Agave,  Doryanthes,  Bravoa,  &c.  The  most 
remarkable  species  of  Agaveae,  is  Agava  americana  (hundred  year  aloe, 
century  plant,  &c).  The  trivial  name  is  derived  from  the  old  idea  that 
inflorescence  took  place  but  once  in  a  century.  This  species  found  wild  in 
wwmier  America,  furnishes  the  pulque  of  the  Mexicans.  A  small  species, 
A.  virginica,  is  found  in  the  Southern  States. 

Agave  americana  (/>/.  57,  fig.  8,  a-d).  Fig.  8,  c,  represents  the  fruit  of 
A.  lurida. 

Tribe  2.  AlstrcemeriecB.  Fibrous  roots,  outer  segment  of  the  perianth 
difierent  in  form  from  the  inner.     Example  :  Alstroemeria. 

TVibe  3.  Narcissece.  Bulbous :  flowers  with  a  corona.  Ex.  Narcissus. 
The  daffodil,  a  prominent  species  of  Narcissus  (N.  pseudo-narcissus),  is 
represent^  in  pi.  58,  59,  fig.  2,  a-c.  Other  species  are  N.  poeticus,  the 
narcissus^  N.  jonquilla,  the  jonquil ;  &c. 

Tribe  4.  AmarylkcB.  Bulbous :  flowers  without  a  corona.  Ex.  Amaryllis, 
A.  atamasca  is  a  North  American  species;  A.  formosissima,  a  South 
American  {pi.  58,  59,  fig.  1). 

Order  29.  HiEMODORACEiE,  the  Bloodwort  Family.  Herbs  with  fibrous 
roots,  usually  equitant  leaves,  and  perfect  three-  or  six-androus  regular 
flowers,  which  are  woolly  or  scurfy  outside,  the  tube  of  the  six-lobed 
perianth  coherent  with  the  whole  surface,  or  with  merely  the  lower  part  of 
the  three-celled  ovary.  Anthers  introrse:  style  single,  sometimes  three- 
partible.  Pod  crowned,  or  inclosed  by  the  persistent  perianth:  three-celled, 
loculicidal,  three-  to  many-seeded.  Embryo  small,  in  hard  or  fleshy  albumen. 
Examples  :  Haemodonmi,  Lachnanthes,  Lophiola,  Aletris,  &c. 

Order  80.  BuRMANNiACEiE,  the  Burmannia  Family.  Perianth  colored, 
tubular,  six-cleft,  the  three  outer  segments  (calyx)  often  keeled  at  the  back, 
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the  three  inner  (petals)  minute.  Stamens  three,  inserted  in  the  tube  of  the 
perianth,  opposite  its  inner  segments,  sometimes  with  three  alternating 
sterile  filaments;  anthers  dithecal,  opening  transversely,  with  a  fleshy 
connective.  Ovary  inferior,  either  one-  or  three-celled,  in  the  latter  case 
the  cells  opposite  the  outer  segments  of  the  perianth ;  ovules,  00 ;  style, 
simple ;  stigmas,  three.  Fruit,  a  one-  or  three-celled,  three- valved  capsule, 
crowned  by  the  persistent  perianth.  Seeds  00,  minute,  striated  Herbs,  with 
radical  leaves  and  bisexual  flowers.  Natives  of  moist  grassy  places  in 
tropical  regions.  They  have  no  properties  of  importance.  There  are 
about  ten  known  genera  and  thirty-five  species.  Examples:  Burmannia, 
Apteria,  Apostasia. 

Ordee  31.  Ikidaceje:,  the  Iris  Family.  Perianth  adherent,  six-parted, 
colored,  in  two,  often  unequal  whorls.  Stamens  three,  epigynous,  opposite 
the  outer  segments  of  the  perianth;  filaments  distinct  or  monadelphous ; 
anthers  two-celled,  extrorse.  Ovary  inferior,  three-celled ;  ovules  numerous, 
anatropal;  style  one;  stigmas  three,  often  petaloid,  sometimes  bilabiate. 
Fruit,  a  three-celled,  three- valved  capsule,  with  loculicidal  dehiscence. 
Seeds  numerous ;  embryo  inclosed  in  homy  or  fleshy  albumen ;  radicle  next 
the  hilum.  Herbs,  rarely  undershrubs,  with  rhizomes  or  underground  corms, 
having  their  leaves  often  equitant  or  distichous,  and  their  flowers 
spathaceous.  Natives  chiefly  of  warm  and  temperate  regions.  They 
abound  at  the  Cape  of  Good  Hope.  There  are  fifty-three  known  genera,  and 
five  hundred  and  fifty  species.  Examples:  Iris,  Sisyrinchium,  Witsenia, 
Gladiolus,  Ixia,  Crocus. 

Certain  plants  of  this  order  have  an  economical  value.  Orris-root  is 
obtained  from  Iris  florentina.  The  roasted  seeds  of  I.  pseudacorus  have 
been  used  as  a  substitute  for  cofiee.  Safiron  consists  of  the  stigmata  of 
Crocus  sativus,  a  species  originally  from  Asia  Minor,  now  extensively 
spread.  Numerous  species  of  Iris  occur  in  North  America ;  Sisjrrinchium 
or  Blue-eyed  grass  also  belongs  here. 

PL  58.  59,  fg,  4,  a-i.  Iris  germanica,  an  European  species.  PI  58,  ßg.  3, 
Crocus  sativus. 

Order  32.  Musace^e,  the  Banana  Family.  Perianth  six-cleft^dherent, 
petaloid,  in  two  whorls,  more  or  less  irregular.  Stamens  six,  inserted  on 
the  middle  of  the  segments  of  the  perianth,  some  usually  abortive  ;  anthers 
linear,  dithecal,  introrse,  often  with  a  membranous  petaloid  crest.  Ovary 
inferior,  three-celled;  ovules  numerous,  anatropal;  style  simple;  stigma 
usually  three-lobed.  Fruit,  either  a  three-celled  capsule,  with  loculicidal 
dehiscence,  or  succulent  and  indehiscent.  Seeds  sometimes  surrounded  by 
hairs;  testa  usually  crustaceous;  embryo  erect  in  the  axis  of  mealy 
albumen ;  radicle  touching  the  hilum.  Plants  without  true  aerial  stems,  or 
nearly  so,  having  shoots  proceeding  from  subterranean  root-stocks,  which 
form  spurious  stems,  composed  of  the  sheathing  leaf-stalks.  Veins  in  the 
limb  of  the  leaf  parallel,  and  proceeding  in  a  curved  manner  from  the 
midrib  to  the  margin.  Flowers  bursting  through  spathas.  Natives  of  warm 
and  tropical  regions  :  there  are  five  known  genera  and  twenty-one  species. 
Examples :  Musa,  Strelitzia,  Ravenala,  Heliconia. 
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Plalits  of  this  order  are  highly  important.  The  Banana  fruit,  which 
constitutes  the  chief  food  of  certain  inhabitants  of  tropical  climates,  is 
obtained  from  Musa  sapientum  and  M.  cavendishii.  M.  paradisaica  furnishes 
the  plantain ;  M.  textilis  yields  a  fine  textile  fibre. 

PL  58,  50,  ßg.  5,  Musa  paradisaica ;  a-e,  various  parts  of  the  plant ;  /• 
cross-section  of  the  ovary ;  g,  ripe  fruit ;  A,  cross-section  of  ditta 

Order  33.  MARANTACEiB,  the  Arrow-root  Family.  Perianth  superior,  in 
two  whorls ;  outer  (calyx)  three-lobed,  short ;  inner  (corolla)  tubular, 
elongated,  three-parted,  segments  nearly  equal.  Stamens  in  two  whorls ; 
outer  sterile,  petaloid,  irregular,  resembling  a  tubular  trifid  corolla,  with  one 
of  the  lateral  segments  different  from  the  others ;  inner  petaloid,  two  sterile, 
and  one  lateral  fertile ;  filament  of  the  latter  petaloid,  entire  or  two-lobed  ; 
anther  on  the  margin  of  the  filament,  one-celled,  dehiscing  longitudinally. 
Ovary  three-celled,  rarely  one-celled ;  ovules  solitary  and  erect,  or  numerous 
and  attached  to  the  axis,  style  petaloid  or  swollen  ;  stigma  either  the  naked 
apex  of  the  style,  or  hollow,  hooded,  and  incurved.  Fruit  a  three-celled 
capsule,  or  baccate,  one-celled  and  one-seeded.  Seeds  round,  without 
arillus ;  embryo  straight,  in  hard,  somewhat  floury  albumen,  without  a 
vitellus  ;  radicle  lying  against  the  hilum.  Herbaceous  plants,  with  tuberous 
rhizomes,  and  leaves  and  flowers  similar  to  those  of  the  Ginger  family. 
They  are  natives  of  tropical  regions.  There  are  six  genera,  including  160 
species.     Examples  :  Maranta,  Canna,  Phrynium. 

The  West  Indian  arrow-root  is  obtained  from  the  tuberous  roots  of 
Maranta  arundinacea.  The  seeds  of  Canna  indica  are  known  as  Indian 
shot. 

Order  34.  ZiNGiBERACEis  or  SciTAMiNEiE,  the  Ginger  Family.  Perianth 
superior,  in  two  whorls ;  outer  (calyx)  tubular,  three-lobed,  short ;  inner 
(corolla)  tubular,  elongated,  three-parted,  segments  nearly  equal.  Stamens 
in  two  whorls ;  outer  sterile,  petaloid,  having  the  appearance  of  a  three- 
parted  coroUine  whorl,  with  the  intermediate  segment  (labellum)  larger  than 
the  rest,  and  often  three-lobed,  sometimes  the  lateral  segments  are  incon- 
spicuous or  nearly  abortive ;  inner  stamens  three,  the  two  lateral  being 
abortive,  .the  intermediate  one  opposite  the  labellum,  fertile ;  filament  not 
petaloid,  often  prolonged  beyond  the  anther ;  anther  two-celled,  dehiscing 
longitudinally.  Ovary  4iree-celled,  or  imperfectly  so;  ovules  several, 
anatropal,*  attached  to  a  placenta  in  the  axis  ;  style  filiform  ;  stigma  dilated, 
hollow.  Fruit  usually  a  three-celled  capsule,  sometimes  baccate.  Seeds 
roundish  or  angular,  sometimes  with  an  arillus ;  embr}'o  inclosed  in  a 
vitellus  (the  remains  of  the  embryo-sac),  surrounded  by  farinaceous  albumen, 
which  is  deficient  near  the  hilum.  Herbs,  with  a  creeping  rhizome,  and 
simple  sheathing  leaves,  having  parallel  veins  proceeding  from  the  midrib  to 
the  margin.  The  flowers  arise  from  membranous  spathaceous  bracts. 
Natives  of  tropical  countries.  Twenty-nine  genera  and  247  species. 
Examples  :   Zingiber,  Curcuma,  Amomum,  Hedychium,  Renealmia. 

The  ginger  of  commerce  is  derived  from  the  rhizomes  of  Zingiber 
ofllcinale  growing  in  the  East  and  West  Indies.  Preserved  ginger  consists 
of  the  younger  rhizomata.     Curcuma  longa  and  zedoaria  furnish  turmeric,  a 
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well-known  yellow  dye.  Cardamom  seeds  come  from  various  species  of 
Amomum  and  Elettaria. 

Zingiber  officinale  (pi  68,  59, ßg.  7);  a,  the  entire  plant;  6,  c,  pieces 
of  the  rhizoma;  1-6,  various  parts  of  the  flower;  7-11,  do.  of  the  fruit. 
Curcuma  zedoaria  (pL  58, ßg.  6),  1-5,  rhizoma;  a-c,  various  parts  of  the 
plant. 

Order  35.  ORCHiDACEiB,  the  Orchis  Family.  Flowers  bisexual.  Perianth 
adherent,  herbaceous,  or  colored,  with  a  six-partite  limb,  the  segments  being 
arranged  in  two  rows ;  exterior  row,  called  the  calyx  (although  Lindley 
says  it  is  more  properly  the  corolla,  the  true  calyx  or  calyculus  being 
usually  abortive),  consisting  of  three  segments  (rarely  two  by  adhesion),  the 
odd  one  of  which  is  often  next  the  axis  by  a  twisting  of  the  ovary ;  interior 
row,  called  the  corolla  (regarded  by  Lindley  as  petaloid  stamens),  consisting 
usually  of  three  segments  (very  rarely  one),  the  odd  one  of  which  is  called 
the  labellum  or  lip.  This  labellum  frequently  difiers  from  the  other  divisions 
of  the  perianth,  assuming  remarkable  forms,  being  lobed,  spurred  at  the  base, 
or  furnished  with  peculiar  appendages,  which  are  sometimes  derived  from 
the  stigma.  It  is  sometimes  divided  by  contraction,  so  as  to  exhibit  three 
distinct  portions,  the  lowest  being  the  hypochilium ;  the  middle,  mesochilium ; 
and  the  upper,  the  epichilium.  Stamens  three,  epigynous,  united  in  a  central 
column  along  with  the  style  ;  the  two  lateral  stamens  are  usually  abortive, 
the  central  one  opposite  the  odd  exterior  segment  being  fertile;  but  at 
times  the  two  lateral  are  fertile,  and  the  central  one  is  abortive ;  anthers 
one-,  two-,  four-celled  ;  pollen  powdery  or  cohering  in  definite  or  indefinite 
waxy  masses  (pollinia),  which  often  adhere  by  a  caudicle  to  a  gland 
connected  with  the  beak  (rostellum)  of  the  stigma.  This  gland  is  sometimes 
naked,  at  other  times  in  a  sac  or  pouch  (bursicula).  Ovary  adherent,  one- 
celled,  composed  of  six  carpels,  of  which  three  only  are  placentiferous 
(Lindley) ;  style  incorporated  with  the  column  (gynostemium,  pistil,  and 
stamen) ;  stigmas  a  viscid  hollow  space  in  front  of  the  column,  communi- 
cating directly  with  the  ovary  by  an  open  canal.  The  upper  part  of  the 
united  stigmas  is  often  extended  into  a  beak-like  process  (rostellum). 
Placentas  three,  parietal.  Fruit  a  capsule,  opening  by  three  or  six  valves, 
rarely  fleshy,  and  indehiscent.  Seeds  00,  very  minute,  with  a  loose 
reticulated  spermoderm,  exalbuminous  ;  embryo  ^olid,  fleshy ;  large  radicle 
next  the  hilum.  Perennial  herbs  or  shrubs,  with  fibrous  or  tubercular  roots, 
either  no  stem  or  a  pseudo-bulb,  entire  parallel- veined  often  sheathing  leaves, 
and  generally  showy,  attractive  flowers.  Sometimes  buds  are  produced  on 
the  margins  of  the  leaves.  They  are  natives  of  almost  all  parts  of  the 
world,  but  they  abound  in  moist  tropical  regions.  They  are  not  found  in  the 
Arctic  regions,  nor  in  very  dry  climates.  Some  are  terrestrial,  and  others 
are  epiphytic.  The  former  are  commonly  seen  in  temperate  climates,  the 
latter  in  warm  regions. 

The  plants  of  this  order  are  well  distinguished  by  the  peculiar  forms  of 

their  flowers,  their  remarkable  lip,  gynandrous  stamens,  and  pollen  masses. 

Their  flowers  often  resemble  insects,  as  butterflies,  moths,  bees,  flies,  and 

spiders ;  or  birds,  as  doves  and  eagles ;  or  reptiles,  as  snakes,  lizards,  and 
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frogs.  The  colors  and  spots  on  the  perianth  sometimes  give  the  appearance 
of  the  skins  of  quadrupeds,  as  the  leopard  and  tiger.  These  resemblances 
are  often  indicated  in  the  generic  and  specific  names.  The  labellum,  in 
some  instances,  displays  peculiar  irritability. 

Tribe  1.  Cypripediece,  Pollen  pulpy  granular.  Fertile  antheis  two, 
with  a  dilated  petal-like  body  (the  third  stamen)  between  them.  Example : 
Cypripedium,  or  Ladies'  slipper,  of  which  various  American  species  exist. 

Tribe  3.  Neottiece,  Pollen  powdery,  in  numerous  minute  and  angled 
loosely  cohering  grains  (forming  two  or  four  masses).  Anther  more  or  less 
parallel,  with  the  stigma  or  column  erect.  This  tribe  includes  the  following 
sub-tribes:  Cranichidem,  ListeridecB,  Spiranihidece,  PhysuridecB,  Diuridece, 
and  Thelymitridece.  Examples :  Cranichis,  Acroea ;  Listera,  Neottia ; 
Speranthes ;  Goodyera ;  Diuris ;  Epiblema. 

Tribe  3.  Arethusce.  Pollen,  as  in  the  last.  Anther  terminal,  forming  a 
lid  over  the  stigma.  Sepals  and  petals  mostly  erect  or  converging.  Sub- 
tribes:  Limnodoride€B,  AcianthidecB,  Cakyide<s,  Pogonidece,  Gastrodidece, 
and  Vanillidem.  Examples:  Chlorea,  Microtis;  Acianthus,  Corybas; 
Caleya;  Pogonia,  Arethusa,  Calopogon;  Gastrodia;  Vanilla.  The  fleshy 
pods  of  Vanilla  planifolia  and  V.  claviculata  furnish  the  vanilla  of  the 
confectioner. 

Tribe  4.  OphrydetB.  Pollen  cohering  in  very  numerous  grains,  which  are 
collected  on  a  cobweb-like  tissue  into  two  large  masses,  and  affixed  to  the 
glands  of  the  stigma.  Flower  ringent :  lips  with  a  spur  at  the  base  beneath. 
Sub-tribes :  SerapiadetB,  Satyriadecs,  Crymnadenidece,  Holothrichidece, 
DisidecB,  Corycidece.  Examples :  Orchis,  Ophrys,  Pachites,  Gymnadenis^ 
Platanthera,  Holothrix ;  Disa,  Forficaria ;  Corycium,  Arnottia. 

Tribe  5.  Vandece.  Pollen  cohering  in  definite  (two  or  four)  waxy 
masses,  furnished  with  an  elastic  prolongation  (caudicle).  Sub- tribes: 
Sarcanthidete,  Cryptochilidece,  Brassidece,  PachyphyllidecB,  MaxillaridecBy 
CatasetidecB,  Notylide€e,  lonopsidem,  and  Calanthidece, 

Tribe  6.  EpidendrecB,  Pollen  coherent,  in  definite  waxy  masses, 
furnished  with  a  caudicle:  anther  terminal,  opercular.  Epiphytic  or 
terrestrial  plants.  Sub-tribes:  C(Blogynide€e,  Isochilide<s,  Lceliadea,  and 
BlelidecB. 

Tribe  7.  Malaxidece,  Pollen  cohering  in  definite  (four)  waxy  masses, 
without  any  connecting  tissue  or  caudicle.  Sub-tribes :  Pleurothallidece^ 
LiparidecB,  Dendrobidece,  and  Corallorhizidece,  Examples:  Microstylis, 
Liparis,  Corallorhiza,  Aplectrum. 

PL  58,  59,  ßg,  8,  Vanilla  aromatica,  or  Vanilla. 

Order  36.  HYDROcHARiDACEiG,  the  Frog-bit  Family.  Flowers  spathaceous, 
unisexual,  rarely  e.  Perianth  with  a  six-partite  limb,  the  three  outer 
segments  herbaceous  and  equivalent  to  the  calyx,  the  three  inner  petaloid 
and  equivalent  to  the  corolla.  Stamens  definite  or  indefinite,  epigynous. 
Ovary  adherent,  one-  or  many-celled ;  ovules  00,  anatropal,  frequently 
attached  to  parietal  placentas;  stigmas  three  to  six.  Fruit  dry  or 
succulent,  indehiscent,  uni-  or  pluri-locular.  Seeds  numerous,  exalbuminous ; 
embryo  straight,  radicle  remote  from  the  hilum.    Floating  or  aquatic  plants, 
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with  paralleUveined  leaves,  sometimes  spiny.  Chiefly  found  in  Europe, 
Asia,  and  North  America.  The  plants  of  this  order  are  not  remarkable  for 
their  properties.  Some  are  mucilaginous  and  astringent.  Valüsneria 
spiralis  is  a  dioecious  plant,  the  male  flowers  of  which,  at  the  time  of 
flowering,  are  said  to  be  detached  from  the  mud  of  the  water  in  which  they 
grow,  and  to  float  on  the  surface.  At  the  same  time  the  female  flower 
developes  a  long,  spiral  peduncle,  by  means  of  which  it  reaches  the  surface 
of  the  water,  so  as  to  allow  the  application  of  the  pollen.  The  canvas-back 
duck  (Aythya  vallisneria)  derives  its  specific  name  from  feeding  on  this 
plant,  known  in  the  Chesapeake  Bay  as  the  celery  grass. 

This  order  has  been  divided  into  two  sections:  Stratiotece,  with. a  many- 
celled  ovary,  and  VallisneriecB,  ovary  one-celled.  Examples  :  Limnobium, 
Udora,  Vallisneria. 

Sub-class  8.     Dictyogence, 

Leaves  reticulated,  often  articulated  with  the  stem,  branches  having  the 
usual  structure  of  Endogens,  rhizomes  or  underground  stems  having  the 
woody  matter  disposed  in  a  compact  circle,  or  in  wedges  containing  central 
cellular  tissue,  and  often  showing  medullary  processes. 

Order  37.  TRiLLiACE-fi,  the  Trillium  Family.  Flowers  usually  bisexual. 
Perianth  in  six,  sometimes  eight  divisions,  colored  or  herbaceous.  Stamens 
six,  eight,  or  ten;  filaments  subulate;  anthers  linear,  with  a  prolonged 
connective.  Ovary  free,  three-,  four-,  or  five-celled;  styles  as  many, 
distinct ;  ovules  00,  anatropal.  Fruit  succulent,  three-,  four-,  or  five-celled. 
Seeds  00  ;  embryo  minute,  in  fleshy  albumen.  Natives  of  the  temperate 
parts  of  Europe,  Asia,  and  America.  Some  of  them  are  mdte  or  less  acrid, 
others  are  narcotic.  The  rhizome  of  Trillium  cemuum  is  used  as  an 
emetic.  Paris  quadrifolia.  Herb  Paris,  is  narcotic.  There  are  about  ten 
known  genera,  and  upwards  of  sixty  species.  Examples :  Trillium,  Paris, 
Medeola. 

Order  38.  SMiLACEiB,  the  Greenbrier  Family.  Flowers  bisexual  or 
polygamous.  Perianth  petaloid,  six-parted.  Stamens  six,  inserted  into  the 
base  of  the  perianth,  rarely  hypogynous.  Ovary  free,  three-celled  ;  cells 
uni-  or  multi-ovulate  ;  ovules  orthotropal ;  styles  usually  three-cleft ;  stigmas 
three.  Fruit  globular  and  succulent.  Seeds  with  fleshy,  cartilaginous 
albumen ;  embryo  very  small ;  usually  distant  from  the  hilum.  Herbs  or 
undershrubs,  often  climbing,  with  netted-veined  leaves.  Natives  of  the 
temperate  and  tropical  regions  of  Asia  and  America.  There  are  four  or 
five  known  genera,  and  upwards  of  120  species.  Examples  :  Smilax, 
Philesia. 

The  Sarsaparilla  of  commerce  is  derived  from  the  roots  of  various  species 
of  Smilax,  the  best  article  being  furnished  by  S.  ofiicinalis,  a  native  of 
Columbia ;  a  poor  substitute  is  found  in  the  S.  pseudo-china  of  the  United 
States.  The  so-called  wild  sarsaparilla  of  the  United  States  belongs  to  the 
genus  Aralia.  The  tangled  thickets  of  Greenbriers,  so  common  in  this 
country,  are  constituted  by  various  species  of  Smilax. 
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Qedbr  39.  DkOBcoRSAoiJB,  the  Yam  Tribe.  Flowers  unisexual.  Perianth 
six-divided,  adherent.  &.  Stamens  six,  inserted  into  the  base  of  the  perianth ; 
anthers  introrse,  with  longitudinal  dehiscence.  ?.  Ovary  inferior,  three- 
celled  ;  ovules  one  to  two,  anatropal  ;  style  bifid  ;  stigmas  undivided. 
Fruit  a  compressed  trilocular  capsule ;  with  two  cells,  sometimes  abortive, 
occasionally  fleshy  and  indehiscent.  Seeds  compressed,  winged  or  wingless, 
in  the  succulent  fruit  ovate ;  embryo  small,  near  the  hilum,  lying  in  a  large 
cavitj'  of  cartilaginous  albumen.  Twining  shrubs,  with  large  epigeal  or 
hypogeal  tubers,  alternate,  sometimes  opposite,  reticulated  leaves,  and  small, 
spiked,  bracteated  flowers.  Natives  chiefly  of  tropical  countries ;  a  few 
only  found  in  temperate  regions.  There  are  six  genera  according  to 
Lindley,  and  110  species.     Examples:  Dioscorea,  Tamus,  Elephantopus. 

The  Yam,  a  tropical  substitute  for  the  potatoe,  is  the  tuber  of  several 
species  of  Dioscorea. 


Class  3.  DicotyledoTies  and  Ezogence,  Juss.  and  D.C.    Acramphibrya,  Endl. 

This  is  the  largest  class  in  the  vegetable  kingdom.  The  plants  included 
under  it  have  a  cellular  and  vascular  system,  the  latter  consisting  partly  of 
elastic  spiral  vessels.  The  stem  is  more  or  less  conical,  and  exhibits  wood 
and  true  bark.  The  wood  is  exogenous,  i.e.  increases  by  additions  at  the 
periphery,  the  hardest  part  being  internal.  It  is  arranged  in  concentric 
circles.  Pith  exists  in  the  centre,  and  from  it  diverge  medullary  rays. 
The  bark  is  separable,  and  increases  by  additions  on  the  inside.  The 
epidermis  is  furnished  with  stomata.  The  leaves  are  reticulated,  usually 
articulated  to  the  stem.  The  flowers  are  formed  upon  a  quinary  or  quater- 
nary type,  and  have  stamens  and  pistils.  The  ovules  are  either  inclosed  in 
a  pericarp,  and  fertilized  by  the  application  of  the  pollen  to  the  stigma,  or 
they  are  naked,  and  fertilized  by  the  direct  action  of  the  pollen.  The 
embryo  has  two  or  more  opposite  cotyledons,  and  is  exorhizal  in  germination. 


Sub-class  1.  MonochlamydecB. 

Corolla  wanting ;  a  calyx  or  a  simple  perianth  present ;  flowers  some- 
times achlamydeous.  This  sub-class  includes  the  Apetalous  orders  of 
Jussieu,  and  many  of  his  Diclinous  irregular  orders.  It  corresponds  to  the 
Apetal®  and  Gymnosperm»  of  Endlicher. 


Section  A.  Chfmnospermce. 

Monochlamydeous  or  Achlamydeous  plants,  with  an  exogenous  structure 
as  regards  their  stems  and  organs  of  vegetation,  but  difiering  from  Exogens, 
in  having  naked  ovules,  which  are  fertilized  by  the  direct  application  of 
the  pollen  to  the  foramen,  without  the  intervention  of  stigma,  style,  and 
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ovary.  TJieir  woody  tissue  is  marked  by  the  presence  of  disks.  They  are 
included  in  Lindley's  class  of  Gymnogens,  and  Endlicher's  Gymnospermous 
division  of  Acramphibrya. 

Order  40.  CYCADACEiB,  the  Cycas  Family.  Flowers  unisexual.  Males 
collected  into  cones,  the  scales  bearing  on  their  lower  surface  one-celled 
anthers,  which  are  united  often  in  sets  of  two,  three,  or  four.  Females 
consisting  of  naked  ovules,  placed  at  the  base  of  flat  scales,  or  beneath 
peltate  ones,  or  seated  on  the  margins  of  altered  leaves.  Seeds  hard  and 
nut*like,  sometimes  with  an  external  spongy  coat;  embryo  one  or  two, 
suspended  in  a  central  cavity ;  albumen  fleshy  or  mealy  ;  cotyledons  unequal ; 
radicle  superior,  having  a  long  cord-like  prolongation  by  which  the  embryo 
is  suspended.  Trees  or  shrubs,  with  cylindrical  trunks,  usually  simple, 
sometimes  dichotomous,  marked  with  the  scars  of  the  leaves,  and  in  many 
respects  having  the  aspect  of  palms.  The  internal  structure  is  more  or  lee» 
distinctly  that  of  dicotyledons.  Pitted  tissue  and  spiral  vessels  occur.  The 
leaves  are  pinnate,  and  their  vernation  is  circinate,  thus  resembling  ferns. 
The  plants  of  this  order  are  found  in  the  temperate  and  warm  regions  of 
America  and  Asia,  as  well  as  at  the  Cape  of  Good  Hope.  There  are  six 
genera,  according  to  Lindley,  and  forty-five  species.  Examples :  Cycas, 
Zamia,  Encephalartos,  Macrozamia,  Dion. 

Some  species  of  this  order  furnish  an  impure  sago  flrom  the  stem ;  the 
fruit  of  others  is  eaten,  roasted  like  chestnuts.  The  family  is  interesting, 
from  having  fossil  representatives.  Cycas  circinalis  {pL  56,  ßg,  4)  ;  Zamia 
elliptica  {ßg.  8). 

Order  41.  CoNiFSRiE,  the  Pine  Family.  It  includes  the  orders  Pinace®, 
Taxaceae,  and  Gnetaceae  of  Lindley.  Flowers  unisexual.  Male  flowers 
monandrous  or  monadelphous ;  stamens  collected  in  a  deciduous  amentum, 
about  a  common  rachis ;  anthers  one-,  two-,  or  many-lobed,  with  longitu- 
dinal dehiscence,  often  terminated  by  a  scaly  crest.  Female  flowers  in 
cones,  sometimes  solitary  ;  ovary  none,  its  place  being  supplied  by  the  flat 
scales  of  the  cones,  arising  from  the  axil  of  membranous  bracts ;  ovules 
naked,  usually  in  pairs  on  the  face  of  the  scales,  inverted  or  erect ;  style  0 ; 
stigma  0.  Fruit  a  cone,  or  a  solitary  naked  seed.  Seed  with  a  hard 
crustaceous  integument,  sometimes  winged,  embryo  in  the  midst  of  fleshy 
oily  albumen ;  sometimes  more  than  one  embryo  ;  cotyledons  two,  or  many 
and  verticiliate ;  radicle  next  the  apex  of  the  seed,  organically  connected 
with  the  albumen.  Trees  or  shrubs,  with  branched,  usually  resinous  trunks, 
the  wood  marked  with  circular  disks,  the  leaves  usually  narrow,  rigid  or 
acerose,  entire,  sometimes  fascicled,  and  with  a  scaly  sheath  at  their  base. 
They  are  found  in  various  parts  of  the  world,  both  in  cold  and  hot  regions. 
They  abound  in  the  temperate  regions  of  Europe  and  America,  and  many 
occur  in  Australia.  Four  genera  of  Conifer®,  Araucaria,  Phyllocladus, 
Microcachrys,  and  Arthrotaxis,  are  peculiar  to  the  southern  hemisphere. 
The  following  attain  their  maximum  to  the  south  of  the  tropics  :  Callitris, 
Podocarpus,  and  Dacrydium.   Dammara  has  one  species  in  each  hemisphere. 

Sub-order  1.  OnetacetB,  the  Joint-fir  Tribe ;  male  flowers  with  a  perianth ; 
anthers  uni-,  or  quadrilocular,  opening  by  a  short  deft;  ovules  with  a 
88 


Digitized  by 


Google 


BOTANr  89 

prcjeeting  process  formed  from  the  intimate  covering  of  the  nucleus ;  seed 
«olitary ;  embryo  with  a  long  spirally-twisted  funiculus ;  stems  jointed ; 
zones  of  wood,  often  separated  by  marked  cellular  circles.  Examples : 
Gnetum,  Ephedra. 

Sub-order  2.  TaxinecB,  the  Yew  Tribe ;  anthers  usually  bilocular»  with 
longitudinal  dehiscence ;  fertile  flowers,  solitary,  terminsd ;  ^\x\e  solitary, 
sessile  in  the  centre  of  a  fleshy  disk,  when  in  fruit  forming  a  sort  of  drupe ; 
embryo  dicotyledonous.  Examples  ;  Taxus,  Torreya,  Cephalotaxus, 
Podocarpus,  Dacrydium,  Phyllocladus,  Gingko.  North  American  represen- 
tatives :  Torreya  and  Taxus  (Taxus  canadensis). 

Sub-order  8.  CupresHnecB,  the  Cypress  Tribe.  Ovules  erect ;  fruit  an 
indurated  cone  or  fleshy,  with  the  scales  connecte#  forming  a  galbulus ; 
embryo  di-,  or  poly-cotyledonous.  Examples ;  Thuya,  Taxodium,  Juniperus, 
Cupressus,  Cryptomeria,  Thuyopsis,  Callitris,  Widdringtonia.  North 
American  genera  are  :  Thuya  (T.  occidentalis  or  arbor  vitae),  Cupressus  (C, 
thyoides,  white  cedar),  Ta^todium  (T.  distiohum,  bald  cypress),  and  Juniperus 
(J.  communis,  Juniper,  and  J.  virginiana.  Red  cedar). 

Sub-order  4,  Abietinece,  the  true  Pines.  Fertile  flowers,  in  cones  with 
one  or  two  inverted  ovules  at  the  base  of  each  scale ;  embryo  in  the  axis  of 
fleshy  or  oily  albumen,  di-,  or  poly-cotyledonous. 

Div,  1.  DammariecB,  Scales  one  or  many-seeded.  Seeds  free  ;  anthers 
bi-,  tri-,  or  multilocular.  Examples :  Dammara,  Cunninghamia,  Arthrotaxis, 
none  North  American. 

Div.  2.  AraucarietB,  Scales  one-seeded,  seed  adnate  to  the  scale,  and 
not  separating  from  it;  anthers  multilocular.  Examples:  Araucaria, 
Eutassa,  Altingia.    None  North  American. 

Div^  3.  AbietecB,  Scales  two-seeded,  seeds  adnate  to  the  scale  and  at 
length  separating  from  it ;  anthers  bilocular.  There  are  three  prominent 
subdivisions:  a.  Scales  without  an  apophysis,  leaves  fasciculated.  Examples: 
Larix  (leaves  flat,  annual)  ;  Cedrus  (leaves  tetragonal,  perennial),  ft. 
Scales  without  an  apophysis,  leaves  solitary.  Examples  :  Tsuga  (scales 
persistent,  leaves  flat) ;  Picea  (scales  persistent,  leaves  tetragonal) ;  Abies 
(scales  deciduous,  leaves  flat),  c.  Scales  with  a  thickened  apophysis,  which 
is  either  entire  or  dimidiate.  Examples :  Pinus  (leaves  in  twos,  threes, 
fours,  or  fives).  North  American  representatives :  Larix  (L.  americana, 
Tamarack),  Abies  (A.  balsamea,  balsam  fir  ;  A.  canadensis,  Hemlock 
spruce ;  A.  alba,  White  spruce ;  A.  nigra.  Black  or  Double  spruce,  &c.) ; 
Piniis  (P.  strobus,  white  pine;  P.  mitis,  yellow  pine;  P.  rigida.  Pitch 
pine,  &c.). 

The  Coniferae  form  an  extensive  element  in  the  forest  features  of  many 
portions  of  the  globe.  Nevertheless,  the  different  genera  are  rather 
restricted  in  their  distribution.  Thus  Abies,  Larix,  Pinus,  Taxus,  Torreya, 
and  Cupressus,  are  entirely  confined  to  the  northern  hemisphere,  few  indeed 
being  found  in  tropical  latitudes,  except  at  considerable  elevations, 
Juniperus  and  Thuya  are  quite  generally  distributed.  Cryptomeria  and 
Thuyopsis  are  natives  of  Japan ;  Callitris,  with  a  sin^  exception,  of 
Australia ;     Widdringtonia    is    South    African,    and    Taxodium»    N<h11| 
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American.  Araucaria  is  confined  to  South  America,  Eutassa  and  Arthro- 
taxis  to  Australia,  Cunninghamia  to  China,  Dammara  to  New  Zealand  and 
the  adjacent  islands,  Sciadopitys  to  Japan.  Of  the  Taxineae,  Taxus  and 
Torreya  have  already  been  assigned  to  the  northern  hemisphere,  where  they 
are  found  on  both  continents.  Cephalotaxus  and  Gingko  belong  to  the 
eastern  extreSnity  of  Asia,  Phyllocladus  to  Australia,  Dacrydium  to  the 
islands  of  Asia,  and  Podocarpus  to  various  parts  of  the  globe. 

The  economical  value  of  the  Coniferae  is  very  great  Many  species 
furnish  timber  of  the  first  quality,  as  also  turpentine,  rosin,  tar,  pitch,  &c. 
Canada  Balsam  is  the  exuded  and  inspissated  juice  of  Abies  balsamea  and 
fraseri,  known  as  Balsam  firs.  Callitris  quadrivalvis  supplies  Sandarach  or 
pounce ;  Abies  excelABL  or  Norway  spruce,  the  Burgundy  pitch  or  Frank- 
incense.  The  oil  firom  the  berries  of  Juniper  gives  the  peculiar  flavor  to 
Holland  gin.  The  wood  of  lead  pencils  is  derived  from  Juniperus 
bermudianus.  The  Gopher  wood  of  Scripture  is  probably  the  cypress  of 
modem  times  (Cupressus  sempervirens).  Many  trees  of  this  order  furnish 
timber  of  extraordinary  durability.  The  seeds  of  various  species  form  a 
pleasant  article  of  food. 

Taxus  baccata  or  common  European  Yew  {pL  12,  ßg.  10)  ;  a,  a  branch 
with  male  flowers;  b,  male  catkin  with  the  anterior  part  of  the  scales 
removed ;  c,  connective  covering  the  anther  cells  ;  c,  a  branch  with  female 
flowers ;  /,  one-flowered  male  catkin ;  g,  the  same  two-flowered ;  h,  a 
female  flower ;  i,  a  section  of  the  same ;  k,  single  flowered  female  catkin ; 
/,  the  flower  separate ;  m,  branch  with  fruit ;  n  and  o,  fruit. 

Juniperus  communis,  common  Juniper  (European)  (pL  72,  ßg.  11)  ;  a, 
branch  with  fruit ;  6,  portion  of  a  branch  with  male  flowers ;  c,  do.  with 
female  flowers ;  d,  male  catkin  ;  c,  anther  cells  with  their  covering ;  /,  the 
three  female  flowers ;  g,  transverse  section  of  the  carpophore ;  A,  two 
flowers  with  their  carpophores,  the  one  in  vertical  section  ;  i,  section  of  the 
berry ;  A,  a  seed ;  /,  vertical  section  of  do.  Pinus  picea,  the  stone  Pine 
(European)  (pi.  72, fig,  14) ;  a,  branch  with  male  catkins  ;  b,  a  strobile;  c, 
carpellary  scale  with  its  two  seeds. 

Larix  cedrus,  European  cedar  (pi,  72,  fig,  13) ;  a,  branch  with  a  male 
catkin ;  b,  the  two  anther  cells ;  c,  extremity  of  a  branch  with  a  female 
catkin ;  d,  scale  with  the  two  female  flowers ;  e,  carpellary  scale  with  the 
two  seeds  ;  /,  vertical  section  of  the  seed. 

Cupressus  sempervirens,  European  cypress  (pi.  72,  fig,  12) ;  a,  branch 
with  male  and  female  catkin ;  b,  male  catkins ;  c,  bracts  with  the  anther 
filaments ;  d,  female  catkins ;  e  and  /,  female  flowers ;  g-l,  various  stages 
of  fruit  and  seeds. 


Section  B.  AngiospemuB, 

Monochlamydeous  or  achlamydeous  plants  having  their  seeds  contained 
in  an  ovary  and  fertilized  by  the  action  of  the  pollen  on  a  stigma.    It 
corresponds  to  the  Apetalous  division  of  Endlicher's  Acramphibrya. 
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Obder  42.  Garry ACBifE,  the  Garrya  Family.  Flowers  unisexual,  amen- 
taceous. Male  flowers,  perianth  of  four  parts,  stamens  four,  alternate 
with  the  segments  of  the  perianth.  Female  flowers,  perianth  superior,  two- 
toothed  ;  ovary  unilocular ;  ovules  two ;  pendulous  on  short  funiculi ; 
styles  two.  Fruit  baccate,  indehiscent.  Seeds  two ;  embryo  minute,  at  the 
base  of  fleshy  albumen.  North  American  shrubs,  with  opposite,  exstipulate 
leaves.  The  male  plants  of  Garrya  elliptica  are  commonly  cultivated  in 
shrubberies,  and  are  prized  for  their  peculiar  silky  catkins.  Lindley 
associates  with  this  order  the  Helwingiacese,  which  agree  in  their  unisexual 
flowers,  adherent  fruit,  pendulous  ovules,  minute  embryo,  at  the  base  of  the 
solid  albumen.  There  are  two  known  genera,  and  six  species.  Example : 
Garrya. 

Order  43.  Juglandace^,  the  Walnut  Family.  Flowers  unisexual. 
Male  flowers  amentaceous:  perianth  membranous,  oblique;  irregularly- 
lobed,  with  a  scaly  bract.  Stamens  definite  or  00 :  filaments  short,  free ; 
anthers  dithecal,  erect.  Female  flowers  in  terminal  clusters,  or  in  loose 
racemes,  with  separate  or  united  bracts:  perianth,  single  or  double,  the 
outer  three-  or  five-parted,  inner,  when  present,  in  minute  separate  pieces. 
Ovary  adherent  to  the  perianth,  one-celled;  ovule  solitary,  erect,  ortho- 
tropal;  styles  one  or  two,  very  short;  stigmas  two  or  four,  fringed  or 
sessile  discoid,  and  four-lobed.  Fruit  a  drupe,  sometimes  with  an  adherent 
involucre ;  endocarp  bony,  two-valved,  or  valveless,  two-  or  four-celled  at 
the  base,  and  one-celled  at  the  apex,  with  partial  dissepiments.  Seed 
exalbuminous,  two-  or  four-lobed,  with  a  membranaceous  testa;  embryo 
large ;  cotyledons  fleshy,  oily,  and  sinuous ;  radicle  superior.  Trees  with 
alternate,  pinnated  leaves,  having  neither  dots  nor  stipules.  Examples : 
Juglans,  Carya,  Engelhardtia,  and  Pterocarya.  • 

The  plants  of  this  family  are  chiefly  North  American,  where  they  are 
represented  by  one  genus  (Carya)  peculiar  to  the  country,  and  another 
(Juglans)  which  possesses  one  European  species.  The  finit  of  Carya, 
known  as  hickory  nuts,  shell  barks.  Pecan  nuts,  &c.,  is  highly  prized  as  an 
article  of  food,  while  the  timber  is  of  exceedingly  great  value.  The  Walnut 
and  Butternut,  or  white  Walnut,  belong  to  the  genus  Juglans ;  the  wood  of 
the  former  species  is  hardly  surpassed  as  a  beautiful  material  for  cabinet 
ware.  The  bark  of  Juglans  cinerea,  or  butternut,  is  a  valuable  medicinal 
agent. 

Juglans  regia,  English  walnut  (European)  (/>/.  71,  fig.  4)  ;  a,  branch  with 
male  catkins  and  female  flowers ;  ft,  male  flowers  on  a  scale ;  c,  a  male 
flower  enlarged ;  rf,  female  flower ;  c,  vertical  section  of  ditto ;  /,  fruit  with 
part  of  the  hull  removed ;  g,  longitudinal  section. 

Order  44.  Amentacba,  the  Catkin  Family.  Flowers  unisexual.  Male 
flowers  capitate  or  in  catkins  (amenta),  sometimes  with  a  membranous 
perianth.  Female  flowers,  clustered,  solitary,  or  in  catkins.  Stamens  varying 
from  one  to  twenty,  distinct  or  monadelphous ;  anthers  dithecal.  Ovary 
usually  simple;  stigmas  one  or  more.  Fruit  membranous,  or  bony,  or 
drupaceous,  indehiscent  or  dehiscent.  Seeds  solitary  or  numerous,  erect  or 
pendulous,  usually  exalbuminous;  embryo  straight  or  curved;  radicle  mostly 
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superior.  Trees  or  shrubs  with  alternate,  stipulate,  or  exstipulate  leaves. 
Natives  chiefly  of  temperate  climates.  The  order  has  been  divided  into  thp 
following  sub^orders : 

Sub-order  1.  Cupultferts,  the  Oak  Family.  Trees  or  shrubs  with 
alternate  and  simple  straight-veined  leaves,  deciduous  stipules,  and 
monoecious  flowers  ;^  the  sterile  in  catkins  (aments  or  capitate  clustered  in 
the  Beech),  the  fertile  solitary  or  clustered,  furnished  with  an  involucre 
which  forms  a  cup  or  covering  to  the  one-celled,  one-seeded  nut.  Ovary, 
two-  or  seven-celled,  with  one  or  two  pendulous  anatropous  ovules  in  each 
cell,  but  all  the  cells  and  ovules,  except  one,  disappearing  in  the  fruit. 
Calyx  adherent  to  the  ovary,  the  minute  teeth  crowning  its  summit.  Seed 
with  no  albumen,  filled  with  the  embryo ;  cotyledons  very  thick  and  fleshy; 
radicle  short,  superior.  Examples:  Quercus,  Castanea,  Fagus,  Corylus, 
Carpinus,  Ostrya,  Lithocarpus.  All  of  these,  with  the  exception  of  the  last, 
have  North  American  species.  In  oaks  (Quercus)  North  America  is 
especially  rich,  the  northern  and  middle  States  alone  possessing  twenty 
species,  not  to  mention  numerous  others  peculiar  to  the  south  and  west  of 
the  continent.  Some  of  the  southern  species,  as  the  Live  Oak  (Q.  virens), 
have  evergreen  leaves.  Of  Castanea  there  are  three  species  in  the  united 
States :  the  common  Chestnut  (C.  vesca),  the  Chincapin  (C.  pumila),  and  a 
still  smaller  species,  C.  nana.  The  common  American  Beech  is  Fagus 
ferrugineus.  There  are  also  the  Hazelnut  (Corylus  americana  and  rostrata), 
the  Hornbeam  (Carpinus  americana),  and  the  Ironwood  (Ostrya  virginica), 

Sub'Order  2.  Platane^s,  the  Plane  Tribe.  Flowers  in  globose  catkins; 
stamen  one,  with  scales;  ovary,  one-celled;  style,  thick  and  subulate; 
ovules,  solitary  or  in  pairs;  suspended,  orthotropal:  fruit  consisting  of 
i  compressed  clavate  nuts,  terminated  by  a  recurved  style:  seeds  one  or  two, 
pendulous,  albuminous:  radicle,  inferior;  leaves  palmate  or  toothed,  and 
stipulate.  Natives  chiefly  of  temperate  regions.  The  principal  genus  in 
this  family  is  Platanus,  represented  in  the  Old  World  by  P.  orientalis,  the 
Plane  treej  and  in  the  New  by  P.  occidentalis,  Button- wood,  or  Sycamore. 

Suh'Ord^r  3.  Balsamifluce,  the  Sweet-Gum  Tribe.  Flowers  with 
verticillate  bracts  or  minute  scales ;  anthers,  numerous ;  ovary,  two-celled ; 
ovules  00,  amphitropal:  fruit  consisting  of  two-celled  capsules,  united 
together,  so  as  to  form  a  hard  cone:  seeds  usually  numerous,  winged, 
albuminous ;  radicle  superior ;  leaves  stipulate.  Balsamic  trees  natives  of 
tropical  and  warm  regions.  The  characteristic  genus  of  this  family  is 
Liquidambar,  embracing  three  species,  two  Asiatic  and  one  North  American. 
The  latter,  L.  styraciflua,  or  sweet-gum,  is  abundant  in  the  south-eastern 
portion  of  the  continent. 

Sub-order  4.  Betulinea,  the  Birch  Tribe.  Flowers  with  bracts  which  are 
sometimes  verticillate:  ovary,  two-celled;  ovules  solitary,  pendulous, 
aaatropal :  fruit  membranous,  indehiscent,  forming  a  sort  of  cone ;  seeds 
pendulous,  radicle  superior,  leaves  with  deciduous  stipules.  Natives  of 
temperate  and  cold  regions  in  Europe,  Asia,  and  America,  and  extending 
to  arctic  and  antarctic  regions.  Examples :  Betula  and  Alnus.  Of  Betula, 
or  birch,  there  are  numerous  species  in  North  America ;  the  most  important 
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of  th^to  is  B.  papyracea,  paper  or  oanoe  birch,  from  whose  bark  the 
northern  and  western  Indians  and  hunters  manufacture  their  canoes.  The 
genus  Alnus,  or  Alder,  is  of  little  economical  importance. 

Sub-order  5.  CasuarinecB,  the  Beefwood  Tribe.  Flowers  with  bracts ; 
stamen  one ;  ovary  one-celled ;  ovules  one  to  two ;  fruit  consisting  of 
winged  acheenia,  collected  into  a  cone;  seed  erect;  radicle  superior. 
Australian  trees  or  shrubs,  with  filiform  branches,  bearing  membranous 
toothed  sheaths  in  place  of  leaves. 

Sub-order  6.  Mt/ricece,  the  Myrtle  Tribe.  Achlamydeous  flowers; 
stamens  two  to  eight  in  the  axil  of  a  scale ;  ovary  one-celled,  with  hypo^ 
gynous  scales ;  ovule  solitary,  erect,  orthotropal  ;  fruit  drupaceous,  often 
with  a  waxy  secretion,  and  with  fleshy  adherent  scales ;  radicle  superior. 
Natives  both  of  temperate  and  tropical  regions,  and  found  in  North  and 
South  America,  in  India,  and  at  the  Cape  of  Good  Hope.  North  American 
genera,  Myrica  and  Comptonia.  Examples :  Myrica  gale,  Sweet  gale  or  Bog 
myrtle ;  M.  cerifera,  wax  myrtle  ;  and  Comptonia  asplenifolia  or  sweet  fern 

Sub-order  7.  Salicinece,  the  Willow  Tribe.  Dioecious  trees  or  shrubs 
with  both  kinds  of  flowers  in  catkins,  one  under  each  bract,  entirely 
destitute  of  calyx  or  corolla ;  the  fruit  a  one-celled  and  two-valved  pod, 
containing  numerous  seeds  clothed  with  a  long  silky  down.  Ovary  one* 
celled  or  imperfectly  two-celled ;  styles  two,  very  short,  or  more  or  less 
united,  each  with  a  two-lobed  stigma.  Seeds  ascending,  anatropous,  without 
albumen.  Cotyledons  flattened ;  leaves  alternate,  undivided,  with  scale-like 
and  deciduous,  or  leaf-like  and  persistent  stipules.  Wood  soft  and  light, 
bark  bitter.  The  genera  Salix  and  Populus,  known  respectively  as  Willows 
and  Poplars,  have  numerous  North  American  species,  although  none  of 
sufficient  importance  to  require  special  mention.  They  are  of  little  value 
as  timber  trees,  owing  to  the  soft  and  spongy  texture  of  their  wood ;  the 
charcoal,  however,  is  in  much  request  by  gunpowder  manufacturers. 

Quercus  tinctoria.  Black  oak,  is  a  North  American  tree  from  which  the 
yellow  dye,  Quercitron,  is  obtained.  See  pL  72,  ßg,  8  ;  a,  branch  with  fruit ; 
b,  a  leaf;  c,  represents  a  female  flower  of  the  Cork  oak  (Q.  suber), 

Castanea  vesca  or  Chestnut  (European  variety).  PL  72,  fig,  7 ;  a, 
branch  with  male  and  female  flowers ;  6,  a  nut ;  c,  the  same  in  the  partly 
removed  hull. 

Liquidambar  styraciflua.  Sweet  Gum  (North  American).  PL  12,  fig,  9  ;  a, 
branch  with  leaves  and  flowers ;  ft,  anther ;  c,  pistil ;  <^he  fruit ;  c,  open 
pod ;  /,  ovary ;  g,  dissepiment  with  the  seeds  ;  A,  a  single  seed. 

Order  45.  Piperace-ä,  the  Pepper  Family.  Flowers  e.  Perianth  0, 
flowers  supported  on  a  bract.  Stamens  two,  three,  or  six,  arranged  on  one 
side  or  all  round  the  ovary ;  anthers  one-  or  two-celled,  with  or  without  a 
fleshy  connective;  pollen  roundish,  smooth.  Ovary  solitary,  free,  one- 
celled;  ovule  solitary,  erect,  orthotropal;  stigma  simple,  sessile,  rather 
oblique.  Fruit  somewhat  fleshy,  indehiscent,  unilocular.  Seed  erect; 
embryo  in  a  fleshy  vitellus  outside  the  albumen,  and  at  the  apex  of  the  seed. 
Shrubs  or  herbs,  with  articulated  stems,  opposite  (sometimes  alternate  by 
abortion  of  one  of  the  pair  of  leaves),  or  verticillate,  exstipulate  or  stipulate 
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leaves,  and  spiked  or  racemose  flowers.  Natives  of  the  hottest  quarters  of 
the  globe.  Common  in  South  America  and  India.  The  wood  is  often 
arranged  in  wedges,  with  medullary  rays,  but  without  concentric  zones. 
There  are  twenty-one  known  genera,  and  upwards  of  six  hundred  species. 
Examples :  Piper,  Artanthe,  Peperomia. 

The  plants  of  this  order  have  pungent,  acrid,  and  aromatic  properties. 
Most  of  them  contain  an  acrid  resin,  and  a  peculiar  principle  called  piperine. 
Black  pepper  is  the  dried  unripe  fruit  of  Piper  nigrum,  and  white  pepper 
the  ripe  fruit  deprived  of  its  outer  covering.  Cubeba  officinalis,  a  Javan 
plant,  furnishes  Cubeb  pepper.  The  Kava  of  the  South  Sea  Islands  is  the 
root  of  Piper  methysticum,  and  is  employed  in  preparing  an  intoxicating 
beverage.  The  Betel  leaf  from  Piper  betle,  is  chewed  in  the  East  with  the 
Areca  nut. 

Piper  nigrum,  Black  pepper  (East  Indies)  {pL  72,  fig.  6) ;  a,  a  branch  with 
flowers  and  fruit ;  b,  portion  of  a  catkin  magnified :  c,  portion  of  the  same 
dried  and  magnified ;  d,  berry ;  c-/,  section  of  the  fruit ;  g,  embryo ;  h, 
anther;  /,  unripe  berry  dried  and  constituting  black  pepper;  k,  white 
pepper. 

Order  46.  SAURURACEiE,  the  Lizard's-tail  Family .  Flowers  bisexual  Perianth 
0,  a  scale  or  bract  supporting  the  flowers.  Stamens  three  to  six,  clavate, 
hypogynous,  persistent;  filaments  slender;  anthers  two-celled,  continuous 
with  the  filament,  with  a  thick  connective  separating  the  lobes,  dehiscence 
longitudinal.  Ovaries  three  to  four,  distinct,  with  one  ascending  orthotropal 
ovule,  and  a  sessile  recurved  stigma,  or  united  so  as  to  form  a  three-  to 
four-celled  pistil,  with  several  ovules  and  three  to  four  stigmas.  Fruit 
either  consisting  of  four  fleshy  indehiscent  nuts,  or  a  one-,  three-,  or  four- 
celled  capsule,  dehiscing  at  the  apex,  and  containing  a  few  ascending 
seeds.  Seeds  with  a  membranous  spermoderm  ;  embryo  minute,  lying  in  a 
fleshy  vitellus,  outside  of  hard  mealy  albumen,  at  the  apex  of  the  seed. 
Herbs  growing  in  marshy  places,  with  alternate  stipulate  leaves,  and  spiked 
flowers.  Natives  of  North  America,  India,  and  China.  Their  properties 
are  said  to  be  acrid.  There  are  four  known  genera,  according  to  Lindley, 
and  seven  species.  Examples:  Saururus,  Houttuynia.  The  species 
Saururus  cernuus  or  Lizard*s-tail,  represents  the  family  in  the  United 
States. 

Order  47.  Chloranthaceä,  the  Chloranthus  Family.  Flowers  bisexual 
or  unisexual,  witj^  a  supporting  scale.  Perianth  0,  stamens  definite,  lateral, 
and  if  more  than  one,  connate;  anthers  monothecal,  with  longitudinal 
dehiscence,  each  adnate  to  a  fleshy  connective.  Ovary  uniloculir; 
ovule  solitary,  pendulous,  orthotropal ;  stigma  sessile,  simple.  Fruit 
drupaceous,  indehiscent.  Seed  pendulous ;  embryo  minute,  at  the  apex  of 
fleshy  albumen ;  cotyledons  divaricate ;  radicle  inferior,  remote  from  the 
hilum.  Herbs  or  undershrubs,  with  jointed  stems,  opposite,  simple,  stipulate 
leaves,  sheathing  petioles,  and  spiked  flowers.  Natives  of  the  warm  regions 
of  India  and  America.  Some  of  them,  as  Chloranthus  oflicinalis,  are 
aromatic  and  fragrant,  and  have  been  used  as  stimulants  and  tonics. 
Examples :  Hedyosmium,  Ascarina,  Chloranthus. 
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Oedxe  48.  LAcistCMAcsifi,  the  Lacistema  Famfly.  Flowers  polygamous. 
Perianth  in  several  narrow  divisions,  covered  by  an  enlarged  bract« 
Stamens  one,  hypogynous ;  anther  having  two  cells,  which  are  separated  by 
a  thick,  two-lobed  connective,  and  which  dehisce  transversely.  Disk  fleshy. 
Ovary  superior,  one-celled;  ovules  several,  anatropal,  attached  to  two  or 
three  parietal  placentas;  stigmas  two  or  three,  nearly  sessile.  Fruit  a 
unilocular,  two-  or  three- valved  capsule,  with  loculicidal  dehiscence.  Seed 
usually  by  abortion,  solitary,  suspended,  with  a  fleshy  arillus ;  spermoderm 
crustaceous  ;  embryo  in  fleshy  albumen  ;  cotyledons  flat ;  radicle  cylindrical, 
superior.  Small  trees  or  shrubs,  with  simple,  alternate,  exstipulate  leaves, 
and  amentaceous  flowers.  They  are  natives  of  the  warm  parts  of  America. 
Their  properties  are  unknown.  There  are  two  genera  and  six  species. 
Example :  Lacistema. 

Order  49.  Atherospermacea,  the  Plume-Nutmeg  Family.  Flowers 
unisexual.  Perianth  tubular,  divided  at  the  top  into  several  segments,  in 
two  rows,  the  inner  often  petaloid,  and  accompanied  in  the  female  flowers 
with  a  few  scales.  Male  flowers :  stamens  00,  inserted  in  the  bottom  of  the 
perianth ;  filaments,  with  scales  at  the  base ;  anthers  two-celled,  with 
valvular  dehiscence.  Female  flowers  :  ovaries,  usually  00 ;  ovule  solitary, 
erect ;  style  simple,  lateral,  or  basilar ;  stigmas,  simple.  In  some  flowers, 
though  rarely,  stamens  and  pistils  are  found,  and  in  that  case  the  stamens 
are  fewer,  and  arise  from  the  orifice  of  the  perianth.  Fruit  consisting  of 
achsenia,  with  persistent,  ultimately  feathery  styles,  inclosed  within  the  tube 
of  the  perianth.  Seed  solitary,  erect ;  embryo  small,  at  the  base  of  soft, 
fleshy  albumen ;  radicle  inferior.  Trees  with  opposite  exstipulate  leaves, 
fo|pd  in  Australia,  and  in  some  parts  of  South  America.  They  are 
generally  fragrant.  There  are  three  known  genera  and  four  species, 
according  to  Lindley.     Examples :  Atherosperma,  Laurelia. 

Order  50.  MoMMiACEiE,  the  Monimia  Family.  Flowers  unisexual. 
Perianth  somewhat  globose,  in  one  or  more  rows,  divided  at  the  border. 
Male  flowers :  stamens  indefinite,  covering  the  whole  intesor  of  the 
perianth ;  filaments,  often  with  two  scales  at  the  base ;  anthers  dithecal, 
with  longitudinal  dehiscence.  Female  flowers :  ovaries  several,  superior, 
inclosed  within  the  tube  of  the  perianth,  each  with  one  style  and  one 
stigma;  ovule  solitary,  pendulous,  anatropal.  Fruit  consisting  of  several 
achsenia,  inclosed  within  the  enlarged  perianth.  Seed  pendulous :  embryo, 
at  the  end  of  copious  fleshy  albumen ;  radicle  superior. .  Trees  or  shrubs, 
with  opposite,  exstipulate  leaves.  They  are  natives  chiefly  of  South 
America  and  Australia.  The  bark  and  leaves  are  aromatic  and  fragrant. 
The  succulent  fruit  of  some  is  eaten.  There  are  eight  known  genera  and 
about  forty  species.     Examples  :  Monimia,  Boldoa. 

Order  51.  Stil  agin  acejb,  the  Stilago  Family.  Flowers  unisexual. 
Perianth  two-,  three-,  or  five- parted.  Male  flowers :  stamens  two  or  inpre, 
arising  from  a  swollen  receptacle ;  filaments,  capillary ;  anthers  innate,  two- 
lobed,  with  a  fleshy  connective,  and  vertical  cells  opening  transversely. 
Female  flowers :  ovary  free,  one-  or  two-celled ;  ovules  two,  anatropal ; 
stigma  sessile,  three-  to  five-toothed.    Fruit  drupaceous.    Seed  solitary, 
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suspended ;  embryo,  in  fleshy  albumen ;  cotyledons,  leafy ;  radicle,  supeHor. 
Trees  or  shrubs,  with  alternate,  stipulate  leaves.  Natives  chiefly  of  the 
East  Indies.  Some  yield  edible  fruits,  others  are  used  as  potherbs.  The 
position  of  this  order  in  the  natural  system  is  obscure.  Lindley  places  it  in 
the  Urtical  alliance,  others  consider  it  as  allied  to  Amentaceee.  There  are 
three  known  genera  and  about  twenty  species.  Examples:  Stilago, 
Antidesma. 

Order  52.  Podostbmacbä,  the  Podostemon  Family.  Flowers  naked,  or 
with  a  more  or  less  perfect  perianth,  bursting  through  an  irregularly 
lacerated  spatha.  Stamens  hypogynous,  definite  or  indefinite,  distinct  or 
monadelphous ;  anthers  dithecal,  with  longitudinal  dehiscence.  Ovary  free, 
two-  or  three-celled ;  ovules  numerous,  anatropal,  attached  to  a  fleshy 
central  placenta ;  styles  or  stigmas,  two  or  three.  Fruit  slightly  pedicellate, 
capsular,  two-  or  three- valved.  Seeds  00;  embryo  exalbuminous,  ortho- 
tropal.  Herbaceous,  branched,  floating  plants,  with  capillary,  or  linear,  or 
lacerated,  or  minute  and  imbricated  leaves.  Natives  chiefly  of  South 
America,  and  of  the  islands  to  the  east  of  Africa.  There  are  nine  known 
genera  and  twenty-five  species,  according  to  Lindley.  Examples :  Podo- 
stemon, Lacis. 

Order  53.  Ceratophyllaceje,  the  Homwort  Family.  Flowers  unisexual. 
Perianth  inferior,  ten-  or  twelve-parted.  Male  flowers :  stamens,  twelve 
to  twenty ;  anthers  sessile,  bilocular.  Female  flowers :  ovary  free,  one- 
celled  ;  ovule  solitary,  pendulous,  orthotropal ;  style  filiform,  oblique ;  stigma 
simple.  Fruit,  a  one-celled  indehiscent  nut,  terminated  by  the  hardened 
style.  Seed  solitary,  pendulous,  exalbuminous :  cotyledons  two,  but  apparently 
four;  radicle  inferior.  Aquatic  submersed  herbs,  with  verticillate  le^es 
cut  into  filiform  lobes.  They  are  found  in  ditches  in  various  parts  of 
Europe,  Asia,  and  America.  Of  the  single  genus  Ceratophyllum,  North 
America  possesses  a  single  species. 

Order  54.  Urticaceä,  the  Nettle  Family.  Flowers  unisexual, 
hermaphrodite,  or  polygamous,  scattered  or  collected  into  catkins  or  heads. 
Perianth  usually  divided.  Stamens  definite,  inserted  into  the  perianth; 
filaments,  sometimes  curved  in  aestivation.  Ovary  free,  rarely  coherent, 
one-  or  two-celled ;  ovule  solitary,  erect,  or  suspended ;  stigmas  one  or  two, 
simple  or  bifid.  Fruit  an  indehiscent  nut,  surrounded  by  the  persistent 
pericarp,  or  a  samara,  or  a  syconus,  or  a  sorosis.  Seed  solitary,  erect, 
suspended  or  pendulous,  albuminous  or  exalbuminous ;  embryo  straight,  or 
curved,  or  spiral ;  radicle  superior.  Herbs,  shrubs,  or  trees,  with  alternate, 
stipulate  leaves,  which  are  usually  hispid  or  scabrous.  This  order  has  been 
divided  into  the  following  sub-orders: 

Sub-order  1.  Artocarpece,  the  Bread  Fruit  Tribe.  Trees  or  shrubs,  with 
leaves  often  rough ;  filaments  generally  erect  in  aestivation ;  fruit  often  a 
sorosis ;  seed  erect  or  pendulous,  albuminous ;  embryo  straight ;  juice 
milky.  Natives  of  tropical  regions.  The  typical  genus  of  this  sub-order  is 
Artocarpus,  one  species  of  which,  A.  incisa,  furnishes  the  bread  fruit,  so 
valuable  to  the  inhabitants  of  tropical  regions.  All  parts  of  the  tree  are 
applied  to  some  valuable  purpose.  Some  of  the  Artocarpese  furnish  a 
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palatable  mUky  juice,  as  in  the  Cow-tree  of  Demerara  (Galactodendron 
atile).  The  celebrated  Bohun-upas  poison  of  Java  is  obtained  from 
Antiaris  tozicaria. 

Sub-order  2.  MorecB,  the  Mulberry  Tribe.  Trees  or  shrubs,  with  milky 
or  yellow  juice,  alternate  leaves  with  deciduous  stipules  convolute  in  the 
bud,  and  the  flowers  spiked  on  (or  inclosed  in)  a  receptacle,  becoming 
succulent  in  fruit.  Styles  or  stigmas  two.  Seed  amphitropoils,  with  a 
curved  embryo  in  copious  albumen.  Natives  of  temperate  and  tropical 
regions.  The  principal  plants  of  this  tribe  are  the  figs  and  the  mulberries. 
The  common  fig  is  the  fruit  of  Ficus  carica.  F.  indica  is  the  well  known 
Banyan  tree  of  India,  and  F.  religiosa  the  Pippul  tree  of  the  same  country. 
Large  quantities  of  caoutchouc  are  derived  from  F.  elastica.  F.  sycamorus 
is  probably  the  sycamore  of  the  Scriptures.  The  genus  Moms  has  numerous 
representatives,  only  one  of  wl^h  is  indigenous  to  the  United  States. 
This  is  M.  rubra  or  the  red  mulberry.  M.  nigra  or  the  European  black 
mulberry  is  the  sycamine  of  the  Bible.  Morus  alba  or  white  mulberry  (of 
which  M.  multicaulis  is  a  variety),  the  favorite  food  of  the  silkworm,  is 
partly  naturalized  in  the  United  States.  The  Paper  mulberry  (Broussonetia 
papyrifera),  in  some  favor  in  this  country  as  a  shade  tree,  is  so  called  from 
the  fact  of  a  kind  of  paper  being  made  from  the  inner  bark,  in  its  native 
country,  Japan.  Maclura  aurantiaca,  the  Osage  Orange,  or  Bois  d'arc  of 
the  South  West,  is  used  for  hedges.  Fustic  is  obtained  from  Maclura 
tinctoria. 

Sub-order  3.  Ulnuice^B,  the  Elm  Tribe.  Rough-leaved  trees  or  shrubs ; 
filaments  erect  in  aestivation ;  fruit  one-  to  two-celled,  samaroid  or 
drupaceous ;  seed  pendulous,  usually  exalbuminous ;  embryo  straight  or 
curved  ;  juice  watery.  Natives  of  the  northern  and  mountainous  parts  of 
Europe,  Asia,  and  America.  This  tribe  is  represented  in  the  United  States 
by  the  genera  Ulmus  and  Celtis.  The  slippery  or  red  Elm  is  Ulmus  fulva, 
well  known  for  its  mucilaginous  bark.  Celtis  crassifolia,  Hackberry  or  sugai 
berry,  is  a  tree  which  sometimes  attains  to  a  large  size. 

Sub-order  4.  Cannabine€ef  the  Hemp  Tribe.  Herbs  with  watery  juice, 
mostly  opposite  stipulated  leaves,  and  dioecious  flowers,  the  sterile  racemed 
or  panicled.  Styles  two.  Seeds  orthotropous.  Embryo  curved  without 
albumen.  Occur  chiefly  in  temperate  regions.  Examples :  Humulus  and 
Cannabis.  Humulus  lupulus,  the  common  Hop,  is  indigenous  both  in 
Europe  anc^  America.  The  hemp  fibre  is  obtained  from  Cannabis  sativa. 
A  variety  called  C.  indica  is  used  in  India  to  produce  intoxication.  The 
Haschisch  of  the  Arabians  consists  of  the  dried  tops  and  other  tender  parts 
of  this  variety. 

Sub-order  5.  Urtice€B,  the  true  Nettle  Tribe.  Rough-leaved  plants,  often 
with  stinging  hairs,  filaments  elastic,  and  curved  in  aestivation ;  fruit  an 
indehiscent  nut ;  seed  erect,  albuminous ;  embryo  straight ;  juice  watery. 
They  are  widely  scattered  over  the  globe,  and  many  of  them  follow  the 
footsteps  of  man  in  his  migrations.  The  principal  representatives  of  this 
fiunily  in  the  United  States  are  Urtica,  Pilea,  Boehmeria,  Parietaria.  Many 
species  of  Urtica,  as  U.  urens  or  common  nettle,  have  stinging  hairs.   Some 
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«pecies,  as  U.  cannabina  and  tenacissima,  afibrd  e  ccelleat  fibres  for  cordage. 
Urtica  is  found  of  great  size  in  some  countries,  U.  gigantea  (Australia) 
having  been  known  to  reach  a  diameter  of  from  eighteen  to  twenty-six  feet 
The  Chinese  grass  cloth  is  the  product  of  Boehmeria  nivea.  Parietaria 
pennsylvanica  is  the  plant  known  as  Pellitory. 

Artocarpus  incisa  or  Bread  Fruit  (South  Sea  Islands  and  tropical 
countries  in  general)  {pi,  72,  ßg,  2) ;  a,  branch  with  flowers,  leaves,  and 
fruit ;  6,  male  flower ;  c,  three  female  flowers,  the  central  one  in  vertical 
section  ;  d,  section  of  female  capitulum. 

Ficus  carica,  the  Fig  {pL  72,  fig,  1) ;  a,  branch  with  figs;  6,  vertical 
section  of  the  torus  ;  c,  a  male,  d  a  female  flower ;  e,  an  unripe  fruit ;  /,  a 
ripe  fruit ;  g,  a  vertical  section  of  the  seed. 

Moms  nigra,  black  mulberry  (European)  (pL  72,  fig,  8)  ;  a,  a  branch 
with  fruit ;  6,  a  male  flower ;  c,  a  femaM^flower ;  </,  fruit ;  e,  the  syconus ; 
/,  the  pericarp ;  g,  the  seed. 

Cannabis  sativa.  Hemp  (pL  72,  fig.  5) ;  «,  top  of  the  stalk  with  male 
flowers ;  b,  a  male  flower ;  c,  a  filament ;  d,  transverse  section  of  the 
anther ;  e,  pollen  grains  (6-e  magnified) ;  /,  female  flower ;  g,  pistil 
magnified ;  h,  female  flower  magnified ;  i,  dried  pericarp ;  k,  the  same 
magnified  ;  /,  a  nut  without  the  hull ;  m,  magnified ;  n,  cross-section ;  o, 
vertical  section. 

Humulus  lupulus,  the  Hop  {pi.  If 2,  fig.  4).  A,  branch  with  male 
flowers ;  B,  branch  with  female  catkins ;  C,  a  strobile ;  a,  male  flower ;  6, 
female  flower ;  c-e,  rachis  with  glands,  the  two  lowest  scales  and  one  female 
flower,  the  rest  removed  ;  /,  four  female  flowers ;  g,  ovary  and  pistil ;  A, 
fruit  magnified  ;  i,  fruit  inclosed  by  perianth  ;  *-/,  other  states  of  fruit. 

Order  55.  EuPHORBiACEiB,  the  Spurge  Family.  Flowers  unisexual, 
sometimes  inclosed  within  an  involucre.  Perianth  lobed,  inferior,  with 
various  glandular  or  petaloid,  scaly,  internal  appendages ;  sometimes  the 
flowers  are  naked.  Male  flowers:  stamens  definite  or  00,  distinct  ox 
monadelphous,  or  polyadelphous ;  anthers  bilocular,  sometimes  with  porous 
dehiscence.  Female  flowers;  ovary  free,  sessile  or  stalked,  one-,  two-, 
three-,  or  many-celled ;  ovules  solitary  or  twin,  suspended ;  styles  equal  in 
number  to  the  cells,  distinct  or  combined,  sometimes  0 ;  stigmas  several,  or 
one  with  several  lobes.  Fruit  usually  tricoccous,  with  the  cocci  separating 
in  an  elastic  manner,  and  opening  by  two  valves,  or  indehiscent  and  fleshy 
Seeds  solitary  or  in  pairs,  suspended,  often  arillate ;  embryo« inclosed  in 
fleshy  albumen ;  cotyledons  flat ;  radicle  superior.  Trees,  shrubs,  and 
herbs,  often  abounding  in  ^crid  milk,  with  opposite  or  alternate,  often 
stipulate  leaves,  sometimes  none.  Some  look  on  this  order  as  apetalous, 
with  a  tendency  lo  develope  a  corolla,  while  others  consider  it  polypetalous, 
with  a  tendency  to  have  the  corolla  suppressed.  In  European  plants  of  the 
order  there  are  usually  no  petals  present,  but  in  those  of  tropical  countries 
the  corolla  is  frequently  well  marked.  In  the  Eufrfiorbias  of  Britain  there 
is  an  evident  involucre,  surrounding  a  number  of  achlamydeous  male  and 
female  flowers,  which  by  Linnaeus  were  looked  upon  as  merely  stamens  and 
pistils,  and  hence  the  plants  were  put  by  him  in  Dodecandria  in  place  of 
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Moncecia«  The  flowers  in  Euphorbiace»  vary  much  in  the  number  of 
their  parts.  Sometimes  the  general  peduncle  or  rachis  becomes  flattened 
and  leaflike.  The  inflorescence  is  occasionally  amentaceous,  as  in  the 
division  Scepace»,  which  is  separated,  as  a  distinct  but  not  fully  defined 
order,  by  Lindley.  The  plants  of  the  order  abound  in  warm  regions, 
especially  in  Equinoctial  America,  where  they  occur  as  trees  or  bushes,  or 
lactescent  herbs,  and  often  present  the  appearance  of  Cactuses,  from  which 
their  milky  juice  at  once  distinguishes  them.  They  are  also  found  in  North 
America  and  in  Europe.  There  are  about  192  genera  arranged  in  ^ix  sub- 
orders, and  over  2500  species. 

TVibe  1.  EuphorhiecB^  true  Euphorbias.  Cells  one-seeded.  Flowers 
of  the  two  sexes  united  in  a  common  involucre,  resembling  a  single  flower, 
naked,  a  single  female  with  many  males.     Examples :  Euphorbia,  &c. 

Tribe  2.  Stillingiecs.  Cells  one-seeded.  Flowers  naked  or  apetalous  in 
amentaceous  spikes :  one  or  many  in  the  axil  of  an  often  biglandular  bract ; 
the  males  two-  to  ten-androus.  Examples:  Stillingia,  Styloceras,  Hura, 
Hippomane,  &c. 

Tribe  3.  Acalyphece.  Cells  one-seeded.  Flowers  apetalous,  caljnc 
valvular  in  the  bud,  arranged  in  clusters  along  a  spike,  more  rarely  in 
racemes.     Examples :  Acalypha,  Tragia,  &c. 

Tribe  4.  Crotonece.  Cells  one-seeded.  Flowers  apetalous,  calyx  valvular, 
or  imbricated  in  the  bud,  disposed  in  fascicles,  spikes,  racemes,  or  panicles. 
Examples :  Crotonopsis,  Siphonia,  Croton,  &c. 

Tribe  5.  PhyllanthecB,  Cells  two-seeded.  Flowers  most  generally 
apetalous,  with  the  calyx  imbricated  in  the  bud,  solitary  or  combined  in 
clusters  or  axillary  fascicles.  Stamens  two  to  five,  rarely  more,  inserted 
on  the  torus  in  the  centre  of  the  flower,  firee  or  united.  Examples : 
Phyllanthus,  &c. 

Tribe  6.  Buxece,  Cells  two-seeded.  Flowers  usually  apetalous,  with  the 
calyx  imbricated  in  the  bud,  arranged  in  clusters  or  axillary  fascicles,  more 
rarely  in  racemes  or  spikes.  Stamens  four  to  six,  inserted  around  a  central 
rudimentary  pistil.     Examples  :  Buxus,  Savia,  &c. 

The  plants  of  the  order  Euphorbiacese  are  acrid  and  poisonous,  this 
property  residing  chiefly  in  their  milky  juices.  That  of  some  species  of 
Euphorbia  is  collected  for  medicinal  purposes.  Valuable  oils  are  also 
obtained  from  this  order.  Thus  castor  oil  is  expressed  from  the  seeds  of 
Ricinus  communis,  a  plant  which,  herbaceous  in  temperate  climates,  is  a 
tree  in  its  native  locality,  India.  The  seeds  of  Croton  tiglium  furnish 
Croton  oil.  The  fatty  matter  obtained  from  the  seeds  of  Stillingia  sebifera, 
the  Chinese  Tallow  tree,  is  used  in  making  candles.  Cascarilla  is  the  bark 
of  Croton  eleutheria  and  other  species.  The  boxwood  in  such  request  by 
wood  engravers  is  obtained  from  Buxus  sempervirens.  The  Cassava,  or 
Manioc  flower,  is  a  starchy  matter  (Tapioca),  obtained  by  grinding  up  the 
root  of  Manihot  utilissima,  and  washing  this  well  with  water.  The  juice  is 
highly  poisonous,  although  the  washed  pulp  is  both  harmless  and  palatable. 
The  juice  of  Siphonia  elastica  contains  much  caoutchouc,  and  furnishes 
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most  of 'that  India-rubber  which  comes  in  bottles.    Gum-lac  is  derived  firoiA 
Aleurites  laccifera,  a  Ceylon  plant. 

Euphorbia  officinarum,  Spurge,  Central  and  South  Africa  (pL  ll,fig-  9). 

Euphorbia  cyparissias,  Central  Europe  (/>/.  71,  fig.  8) :  a  and  ft,  flowers 
of  natural  size  and  magnified ;  c,  pistil ;  d  and  e,  fruit  of  natural  size  and 
magnified. 

Siphonia  elastica,  caoutchouc  tree,  South  America  {pi  11  y  fig*  10) :  A, 
branch  with  flowers ;  a,  a  flower ;  ft,  vertical  section  of  ditto ;  c,  ovary  in 
cross-sctetion  ;  d,  ovary ;  e,  the  ripe  fruit. 

Order  56.  Empetrace-«,  the  Crowberry  Family.  Flohvers  unisexual. 
Perianth  bud-like,  consisting  of  persistent  imbricated  scales,  in  two  or  four 
alternating  rows,  the  inner  row  often  petaloid.  Male  flowers :  stamens 
two  or  three,  equal  in  number  to  the  scales  in  each  row,  and  alternating 
with  the  innermost,  hypc^nous ;  anthers  roundish,  dithecal,  with  longitu- 
dinal dehiscence.  Female  flowers:  ovary  free,  seated  on  a  fleshy  disk, 
three-  to  six-  or  nine-celled ;  ovules  solitary,  anatropal,  ascending ;  style 
one;  stigma  with  as  many  radii  as  there  are  ovarian  cells.  Fruit,  a 
nuculanium,  seated  within  the  persistent  perianth.  Seeds  solitary  in  each 
nucule,  ascending ;  embryo,  in  the  axis  of  fleshy  albumen ;  radicle  inferior. 
Heath-like  shrubs,  with  alternate  or  somewhat  verticillate,  evergreen, 
exstipulate  leaves.  They  inhabit  chiefly  Europe  and  North  America.  The 
fruit  of  some  is  slightly  acid.  Empetrum  nigrum,  the  black  Crowberry,  is 
common  on  the  mountainous  and  northern  parts  of  Europe,  and  the  United 
States.  The  fruit  is  watery,  and  very  slightly  acid  and  astringent.  Lindley 
notices  four  genera  and  four  species.  Examples:  Empetrum,  Corema. 
Both  these  genera  have  North  American  representatives. 

Order  57.  DATiscACEiE,  the  Datisca  Family.  Flowers  unisexual.  Male 
flowers :  perianth  three-  or  four-divided.  Stamens  three  to  seven  ;  anthers 
linear,  membranous,  dithecal,  with  longitudinal  dehiscence.  Female 
flowers :  perianth  adherent,  three-  or  four-toothed.  Ovary  inferior, 
unilocular ;  ovules  00,  anatropal,  attached  to  three  or  four  parietal  placentas ; 
styles,  as  many  as  the  placentas.  Fruit,  a  one-celled  capsule,  opening  at  the 
apex.  Seeds  00,  strophiolate,  with  a  reticulated  spermoderm ;  albumen  0  ; 
embryo  straight ;  cotyledons  very  short ;  radicle  pointing  to  the  hilum. 
Herbaceous  branched  plants  or  trees,  with  alternate,  exstipulate  leaves. 
They  are  scattered  over  North  America,  various  parts  of  Asia,  and  the 
south-eastern  part  of  Europe.  Some  of  the  plants  are  said  to  be  bitter,  and 
others  of  them  have  purgative  qualities.  Lindley  mentions  three  genera 
and  four  species.     Examples  :  Datisca,  Tetrameles. 

Order  58.  Rhizanthe^,  the  Rhizogen  Family.  Flowers  usually  monoe- 
cious or  dioecious,  sometimes  « .  Perianth  more  or  less  perfect,  superior, 
trimerous,  tetramerous,  or  pentamerous ;  sometimes  obsolete  or  0.  Stamens 
united,  often  in  a  fleshy  column,  to  which  the  anthers  cohere,  dithecal, 
extrorse,  opening  longitudinally  or  by  pores.  Ovary  inferior,  one-  or  two- 
celled  ;  ovules  definite  or  00.  Fruit  indehiscent,  pulpy,  usually  unilocular. 
Seeds,  sometimes  solitary  and  pendulous,  at  other  times  00,  and  attached  to 
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parietal  placentas ;  embryo  albuminous  or  exalbuminous.  Leafleai,  scaly, 
parasitic  plants,  having  a  fungus-like  appearance.  They  are  never  green, 
but  assume  a  brown,  yellow,  or  purple  color.  They  are  composed  chiefly 
of  cellular  tissue,  with  a  few  scalariform  and  spiral  vessels.  They  are  often 
stemless,  and  sometimes  are  furnished  with  a  creeping  rhizome.  In  their 
mode  of  decay  they  resemble  Fungi.  Their  seeds  present  a  peculiar 
appearance,  resembling  spores  rather  than  true  seeds.  The  nature  of  their 
embryo  is  undetermined,  and  their  place  in  the  natural  system  is  still 
doubtful.  Lindley  has  placed  them  in  a  separate  class,  intermediate 
between  Thallogens  and  Endogens.  They  have  been  divided  by  him  into 
three  distinct  orders:  1.  Balanophorace<B^  male  flowers  pedicellate; 
stamens,  one  to  three ;  filaments  and  anthers,  both  united ;  ovule  solitary, 
pendulous;  fruit,  monospermous.  2.  CytinacecB,  flowers  in  spikes; 
perianth,  three-  to  six-lobe(i;  anthers  sessile  on  a  column,  dehiscing  by 
slits ;  ovules  00,  attached  to  parietal  placentas ;  fruit,  polyspermous.  3. 
ReffiesiacecBy  flowers  sessile,  solitary ;  perianth,  five-lobed,  with  calli  in  its 
throat;  anthers  attached  to  a  column,  dehiscing  by  pores;  ovules  00 
attached  to  parietal  placentas;  fruit  polyspermous.  They  are  natives 
chiefly  of  tropical  countries,  but  some  extend  into  temperate  climates. 
They  are  found  in  the  East  Indies,  South  America,  Cape  of  Good  Hope, 
and  the  south  of  Europe.  Lindley  enumerates  twenty-one  genera  and  fifty- 
three  species.     Examples :  Balanophora,  Cynomorium,  Cytinus,  Rafflesia. 

Species  of  Rafflesia  exhibit  the  largest  flowers  known,  the  perianth  being 
sometimes  three  feet  in  diameter,  and  capable  of  holding  six  quarts  of  liquid. 
They  are  all  parasitic. 

OsDEa  Ö9.  NfiPENTHACBiE,  the  Pitcher-plant  Family.  Flowers  dicBcious. 
Perianth  four-parted,  inferior ;  sestivation  imbricated.  Male  flowers  : 
stamens  united  in  a  sdid  central  column ;  anthers  about  sixteen,  forming  a 
spherical  bead,  extrorse,  and  with  longitudinal  dehiscence.  Female  flowers  : 
ovary  free,  four-cornered,  four-celled  ;  ovules  00 ;  stigma  sessile.  Fruit  a 
four-celled,  four-valved  capsule,  with  loculicidal  dehiscence.  Seeds  00, 
ascending,  very  minute,  fusiform,  with  a  loose  testa :  nucleus  less  than  the 
seed,  suspended  by  the  chalaza ;  embryo  in  the  midst  of  fleshy  albumen ; 
cotyledons  f^ano-convex ;  radicle  pointing  to  the  hilum.  Herbs,  or  half- 
shrubby  i^ants,  with  alternate  leaves,  slightly  sheathing  at  the  base,  having 
a  foliaceous  petiole,  which  forms  an  ascidium  at  its  extremity,  and  the 
lamina  in  the  form  of  a  lid.  Natives  of  swampy  ground  in  the  East  Indies 
and  China.  They  have  no  known  properties.  The  pitchers  have  been  found 
to  contain  a  solution  of  binoxalate  of  potash.  Spiral  vessels  aboimd  in  all 
parts  of  the  pitcher  plants  ;  and  the  woody  bundles  are  without  concentric 
zones.      Lindley  gives  one  genus,  and  six  species.      Example :  Nepenthes. 

OaD£a  60.  AaisTOLocHiACBiS,  the  Birthwort  Family.  Perianth  adherent, 
tubular,  three-cleft,  regular,  or  sometimes  very  irregular ;  aestivation  valvate 
or  induplicate.  Stamens  six  to  twelve,  epigynous,  distinct  or  gynandrous. 
Ovary  inferior,  three-  to  six-celled  ;  ovules  00,  anatropal,  horizontal ;  style 
nmple»  short ;  stigmas  radiating,  three  to  six.  Fruit  dry  or  succulent,  three- 
to  nx«celled.    Seeds  numerous ;  embryo  very  minute,  at  the  base  <^  fleshy 
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albumen ;  cotyledons  inconspicuous ;  radicle  next  the  hüum.  Herbs  or 
shrubs,  often  climbing,  with  alternate,  simple,  often  stipulate  leaves,  and 
solitary  axillary  flowers.  Found  in  abundance  in  the  warm  regions  of 
South  America,  and  growing  also  in  the  temperate  and  cold  regions  of 
Europe,  Asia,  and  America.  There  are  eight  known  genera  and  130  species. 
Examples  :  Asarum,  Aristolochia,  Heterotropa. 

Asarabacca  of  the  Pharmacopoeia  consists  of  the  dried  leaves  of  Asarum 
europseum.  A.  canadense  is  known  as  wild  ginger.  Aristolochia  serpentaria 
or  Virginia  snake  root,  is  a  valuable  medicine.  It  is  to  be  distinguished 
from  the  seneca  snake  root,  Polygala  senega.  Aristolochia  sipho,  a  well- 
known  North  American  plant,  is  called  Dutchman's  pipe,  from  the  grotesque 
similitude  of  its  leaves.  Species  of  this  genus  were  formerly  considered 
efficacious  in  certain  uterine  affections.  The  flowers  of  some  Aristolochias 
are  remarkable  for  their  size  and  beauty.         « 

Aristolochia  clematitis,  Birthwort,  a  highly  poisonous  species  of  central 
Europe.  PL  58,  59,  ßg,  10 :  a,  rhizome,  with  the  lower  part  of  the  stem  ; 
b,  upper  part  of  the  plant ;  c,  flower  enlarged,  partly  in  section ;  d,  cross- 
section  of  the  flower ;  e,  do.  of  ovary ;  /,  seed  vessel  in  longitudinal  section ; 
g,  a  seed ;  h  and  i,  do.  in  transverse  and  longitudinal  sections ;  A,  embryo 
magnified. 

A.  serpentaria,  Virginia  snake  root  (pL  58,  59,  ßg.  12) ;  a,  the  entire 
plant ;  b,  a  seed. 

A.  sipho,  Dutchman's  pipe,  United  States  {pL  58,  59,  ßg.  11). 

Order  61.  Santalace^e,  the  Sandalwood  Family.  Herbs,  shrubs,  or 
trees,  with  entire  leaves ;  the  four-  to  five-cleft  calyx  valvate  in  the  bud,  its 
tube  coherent  with  the  one-celled  ovary,  which  contains  two  to  four  ovules 
(consisting  of  a  cellular  nucleus,  destitute  of  any  proper  integument) 
susperiHed  from  the  apex  of  a  stalk-like  free  central  placenta  which  rises 
from  the  base  of  the  cell,  but  the  (indehiscent)  fruit  always  one-seeded. 
Embryo  small,  at  the  apex  of  copious  albumen  ;  radicle  directed  upwards ; 
cotyledons  cylindrical.  Stamens  equal  in  number  to  the  lobes  of  the  calyx, 
and  inserted  opposite  them  into  the  edge  of  the  fleshy  disk  at  their  base. 
Style  one.     Found  in  Europe,  Asia,  America,  and  New  Holland. 

Sandalwood,  a  highly  fragrant  wood,  is  derived  from  Santalum  album  and 
other  Indian  and  Polynesian  species.  North  American  species  of  this 
family  are  Comandra  umbellata  (Toad  Flax)  and  Pyrularia  oleifera  or 
Buffalo  nut,  common  in  the  southern  United  States.  Santalum  myrtif<[^um, 
sandalwood  (Java)  (pL  66,  ßg.  8). 

Order  62.  NTssACEiE,  the  Tupelo  Family.  This  differs  from  the 
Santalaceae  in  the  solitary  ovule  suspended  from  the  top  of  the  cell.  This 
family  is  represented  in  the  United  States  by  the  sole  genus  Nyssa,  composed 
of  trees  remarkable  for  the  adhesion  of  their  fibres,  it  being  almost  impossible 
to  split  a  block  of  the  wood.  The  naves  of  carriage  wheels  are  usually  made 
of  the  wood  of  Nyssa  multiflora,  or  Gum  tree.  Southern  species  are  known 
as  Tupelo,  Ogeechee  lime,  &c.,  the  latter  term,  however,  being  applied  more 
correctly  to  the  fruit,  which  is  in  great  request  as  a  preserve. 

Order  63.  HoMALiACEiE,  the  Homalia  Family.  Perianth  funnel*shi^)ed, 
102 


Digitized  by 


Google 


BOTANY.  103 

with  five  to  fifteen  divisions,  and  having  usually  alternating  petaloid 
segments,  and  glands  or  scales  in  front  of  the  outer  divisions.  Stamens 
perig3mous,  either  single  or  in  parcels  of  three  or  six,  alternating  with  the 
outer  divisions  of  the  perianth;  anthers  dithecal,  with  longitudinal 
dehiscence.  Ovary  partly  adherent  to  the  tube  of  the  perianth,  one-celled ; 
ovules  numerous,  anatropal,  pendulous,  attached  to  two,  three,  or  five 
parietal  placentas ;  styles  three  to  five,  simple,  filiform,  or  subulate.  Fruit 
either  baccate  or  capsular.  Seeds  small,  ovate ;  embryo  in  the  axis  of 
fleshy  albumen ;  cotyledons  leafy ;  radicle  superior.  Trees  or  shrubs  with 
alternate  leaves,  having  deciduous  stipules.  It  contains  tropical  plants, 
which  do  not  possess  any  important  properties.  Lindley  mentions  eight 
genera,  including  thirty  species.     Examples :  Homalium,  Nisa. 

Okder  64.  SAMTDACEiS,  the  Samyda  Family.  Perianth  four-  to  five- 
divided,  usually  colored  inside ;  aestivation  somewhat  imbricate.  Stamens 
inserted  into  the  tube  of  the  perianth,  two,  three,  or  four  times  as  many  as 
its  divisions,  either  all  fertile,  or  the  alternate  ones  sterile,  shorter,  and 
firinged ;  filaments  monadelphous  at  the  base ;  anthers  erect,  ovate,  two- 
celled.  Ovary  firee,  one-celled ;  ovules  00,  attached  to  parietal  placentas, 
semi-anatropal ;  style  one,  filiform ;  stigma  capitate  or  slightly  lobed.  Fruit 
a  coriaceous,  unilocular,  three-  to  five-valved  capsule,  partially  dehiscent. 
Seeds  00,  fixed  irregularly  on  the  pulpy  inner  surface  of  the  valves,  with 
a  fleshy  arillus,  and  a  hollowed  hilum ;  embryo  large,  in  the  midst  of  oily  or 
fleshy  albumen ;  cotyledons  ovate,  foliaceous ;  radicle  pointing  to  the 
extremity  remote  firom  the  hilum.  Trees  or  shrubs,  with  alternate,  simple, 
stipulate  leaves,  usually  having  pellucid,  round,  or  linear  markings.  Natives 
of  tropical  regions,  chiefly  in  America.  There  are  five  known  genera,  and 
eighty  species.     Examples  :  Samyda,  Casearia. 

Order  65.  CnAiLLETiACEiE,  the  Chailletia  Family.  Perianth  five-parted, 
with  an  incurved  valvate  aestivation.  Stamens  inserted  into  the  base  of  the 
perianth,  five  inner  fertile  opposite  the  segments  of  the  perianth,  five  outer 
sterile,  petaloid,  usually  with  glands  at  their  base ;  anthers  ovate,  versatile, 
dithecal.  Ovary  free,  two-  to  three-celled ;  ovules  twin,  pendulous ;  styles 
two  to  three,  distinct  or  combined  ;  stigmas  capitate  or  obscurely  two- 
lobed.  Fruit  dry,  one-,  two-,  or  three-celled.  Seeds  solitary,  pendulous, 
exalbuminous ;  embryo  thick ;  cotyledons  fleshy  ;  radicle  superior.  Trees 
or  shrubs,  with  alternate,  stipulate  leaves,  and  axillary  peduncles,  often 
cohering  to  the  petiole.  They  are  natives  of  the  warm  parts  of  Africa  and 
South  America.  The  fruit  of  Chailletia  toxicaria  is  said  to  be  poisonous. 
There  are  four  genera,  and  ten  species  known.  Examples:  Chailletia, 
Tapura. 

Order  66.  AauiLARiACE^,  the  Aquilaria  Family.  Perianth  coriaceous, 
imbricate  or  tubular,  limb  four-  to  five-lobed  ;  aestivation  imbricate. 
Stamens  usually  ten  fertile,  alternating  with  ten  sterile,  in  the  form  of 
petaloid  scales,  sometimes  eight  or  five ;  filaments  inserted  into  the  orifice 
of  the  perianth,  often  united  ;  anthers  dithecal,  with  longitudinal  dehiscence. 
Ovary  free,  ovate,  compressed,  two-celled  ;  ovules  two,  suspended,  anatropal ; 
stigma  usually  sessile,  large   and  simple.     Fruit  a  pjrriform,  sessile,  or 
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stipitate  two^vaWed  capsule,  or  drupaceous  and  iudehiscont.  Seeds  two» 
one  on  each  placenta ;  pendulous ;  albumen  0 ;  cotyledons  fleshy ;  hemi* 
spherical ;  radicle  straight,  superior.  Trees,  with  alternate  or  opposite, 
entire,  stalked,  and  exstipulate  leaves.  Thej  are  natives  of  the  trcqucal 
regions  of  Asia.  There  are  six  genera  noticed,  including  ten  species. 
Examples :  Aquilaria,  Gyrinopsis. 

Order  67.  TnYMELiEACEiE,  the  Mezereum  Family,  Perianth  tubular, 
colored,  four-,  rarely  five-cleft,  inferior  ;  occasionally  with  scales  in  its 
orifice;  aestivation  imbricate.  Stamens  perigynous,  definite,  often  eight, 
sometimes  four  or  two,  and  then  opposite  the  segments  of  the  perianth ; 
anthers  dithecal,  with  longitudinal  dehiscence.  Ovary  free,  one-celled; 
ovule  suspended,  anatropal ;  style  one ;  stigma  undivided.  Fruit  either 
nut-like  or  drupaceous.  Seed  solitary,  pendulous ;  albumen  0,  or  thin  and 
fleshy ;  embryo  straight ;  cotyledons  plano-convex,  or  somewhat  lobed  and 
shrivelled ;  radicle  superior.  Shrubby,  rarely  herbaceous  plants,  with 
alternate,  or  opposite,  entire,  exstipulate  leaves.  Natives  of  various  parts 
of  the  world,  both  in  warm  and  temperate  regions.  There  are  two  sections 
of  the  order :  1.  Daphne«,  with  hermaphrodite  or  rarely  unisexual  flowers, 
and  plano-convex  cotyledons.  2.  HernandiesB,  with  polygamous  flowers, 
and  lobed  and  shrivelled  cotyledons.  Lindley  enumerates  thirty-eight 
genera,  including  three  hundred  species.  Examples  :  Daphne  (Thymelsea), 
Passerina,  Pimelea,  Gnidia,  Lagetta,  Exocarpus,  Hemandia,  Inocarpus,  Dirca. 

The  inner  bark  of  Lagetta  lintearia  exhibits  a  beautifully  reticulated 
appearance,  whence  its  name  Lacebark.  The  fibrous  bark  of  Dirca 
palustris  is  very  tough,  and  is  used  by  the  Indians  for  thongs.  This  species, 
known  as  Leather  wood  and  Wicopy,  represents  the  only  North  American 
genus  of  the  family. 

Daphne  mezereum,  the  Mezereon,  Europe  and  Northern  Asia  {pL  68,  59, 
fig,  14)  ;  a,  a  branch  with  flowers  ;  b,  perianth  laid  open  ;  c,  stamen ;  d, 
section  of  ovary ;  e,  a  branch  with  leaves  and  fruit ;  /,  fruit  in  longitudinal 
section ;  g,  embryo ;  h  (to  the  right  of  14*),  seed. 

Order  68.  PENiEACEiE,  the  Sarcocol  Family.  Perianth  colored,  salver- 
shaped,  with  a  four-lobed  limb,  and  with  two  or  more  bracts  at  its  base, 
persistent.  Stamens  perigynous,  either  four  or  eight,  alternate  with  the 
lobes  of  the  perianth ;  anthers  dithecal,  introrse.  Ovary  superior,  four- 
celled  ;  ovules  usually  in  pairs,  collateral,  anatropal,  ascending  or  suspended ; 
style  simple ;  stigmas  four.  Fruit  a  four-celled,  four-valved  capsule.  Seed 
erect  or  pendulous ;.  testa  brittle ;  hilum  with  a  fungus-like  aril ;  nucleus  a 
fleshy  mass,  without  distinction  of  albumen  or  embryo.  Shrubs,  Math 
opposite,  entire,  exstipulate  leaves.  They  are  found  at  the  Cape  of  Good' 
Hope.  They  have  no  known  properties  of  importance.  The  gum-resin 
called  Sarcocol  is  said  to  be  produced  on  the  perianth  of  Pensea  ^surcocoUa, 
and  other  species.  There  are  two  sections  of  this  order:  1.  Pensee», 
aestivation  valvate,  stamens  four,  connective  fleshy,  ovules  ascending.  3. 
Geissolomese,  aestivation  imbricate,  stamens  eight,  connective  not  fleshy, 
ovules  suspended  There  are  three  known  genera,  and  twenty-one  speciei. 
Examples :  Penaea,  Geissoloma. 
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Ordxr  60.  Eljiaonaoe^,  the  (^easier  Family^  Flowers  usually  unisexual, 
rarely  hermaphrodite.  Male  flowers  amentaceous,  with  two  to  four  leaves 
farming  the  perianth ;  stamens  three,  four,  or  eight ;  anthers  nearly  sessile, 
dithecal,  introrse,  and  dehiscing  longitudinally.  In  the  female  and 
hermaphrodite  flowers,  perianth  tubular,  persistent,  with  an  entire  or  two-  to 
four-toothed  limb.  Disk  fleshy.  Ovary  superior,  one-celled ;  ovule  solitary, 
ascending,  on  a  short  funiculus,  anatropal;  style  short;  stigma  simple, 
subulate,  glandular.  Fruit  a  crustaceous  achsenium,  inclosed  within  the 
enlarged  succulent  perianth.  Seed  ascending;  embryo  straight,  sur- 
rounded by  thin  fleshy  albumen;  cotyledons  fleshy;  radicle  inferior. 
Trees  or  shrubs,  with  alternate  or  opposite  entire  exstipulate  leaves,  which 
are  often  covered  with  scurfy  scales.  They  are  found  .in  all  parts  of  the 
northern  hemisphere.  Examples  :  Hippophae,Elfieagnus,  Shepherdia.  Of 
this  latter  genus  there  are  two  species  in  the  United  States :  S.  canadensis, 
and  S.  argentea  or  Bufialo  berry,  furnishing  a  {feasant  acid  fruit. 

Elseagnus  angustifolia.  Oleaster  (Europe  and  Asia)  {pL  58,  59,  fg,  18) ; 
a,  flowering  branch ;  6,  flower  with  an  abortive  pistil,  and  displayed  or  laid 
open ;  c,  anther ;  d,  a  fertile  flower  displayed ;  e,  pistil ;  /,  vertical  section 
of  the  tube  of  the  perianth  and  of  the  pistil ;  g,  a  ripe  fruit ;  h,  vertical 
section  of  do. ;  i,  a  leaf  showing  the  scurfy  stellated  hairs ;  k,  a  scurf  scale 
much  magnified. 

Oedeb  70.  PmoTEACBiB,  the  Protea  Family.  Perianth  more  or  less 
deeply  four-divided ;  aestivation  valvate.  Stamens  perigynous,  four  (one 
sometimes  sterile),  opposite  the  segments  of  the  perianth ;  anthers  dithecal, 
with  longitudinal  dehiscence.  Ovary  single,  superior,  unilocular ;  ovules 
single  or  in  pairs,  anatropal  or  amphitropal ;  style  simple ;  stigma  undivided, 
discoid.  Fruit  dehiscent  or  indehiscent.  Seed  exalbuminous,  sometimes 
winged ;  embryo  stnight,  cotyledons  two  or  more ;  radicle  inferior,  next  the 
hilum.  Shrubs  or  small  trees,  with  hard,  dry,  opposite,  or  alternate, 
exstipulate  leaves.  They  are  natives  principally  of  Australia  and  the  Cape 
of  Good  Hope.  The  order  has  been  divided  into  two  sections  :  1. 
Nucumentace»,  with  nucumentaceous  indehiscent  fruit.  2.  Folliculares, 
with  follicular  dehiscent  fruit.  Lindley  mentions  forty-four  genera,  including 
650  species.  Examples:  Protea,  Persoonia,  Grevillea,  Hakea,  Banksia, 
Dryandra. 

The  plants  of  this  order  exhibit  great  diversity  of  appearance,  and  are  in 
much  request  as  ornamental  shrubs.  The  fruit  Guevina  avellana  yields  the 
Chilian  nut,  called  Avellano. 

Protea  speciosa,  Sugar-bush,  Cape  of  Grood  Hope  {pi.  60,  61,^.  1): 
head  of  flowers. 

Banksia  serrata.  New  Holland  {pL  60,  61,  ßg.  2)  :  a,  the  cone  of 
flowers ;  fr,  a  flower ;  c,  follicle. 

Oeobe  71.  Myristioace2b,  the  Nutmeg  Family.  Flowers  unisexual : 
perianth  trifid» rarely  quadrifid,  in  the  female  deciduous;  SBstivation  valvate. 
Stamens,  three  to  twelve;  filaments  combined  into  a  cylinder;  anthers 
united  or  distinct,  dithecal,  extrorse,  dehiscing  longitudinally.  Ovary  free, 
composed  of  one  or  more  carpels,  unilocular;  ovule  solitary,  erect,  anatropal; 
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style  very  short ;  stigma  somewhat  lobed.  Fruit  succulent,  one«ceUed,  two« 
valved.  Seed  solitary,  usually  covered  by  a  laciniated  arillus;  embryo 
small,  orthotropal,  at  the  base  of  ruminate  albumen ;  cotyledons  foliaceous ; 
radicle  inferior.  Trees  with  alternate,  exstipulate,  entire,  not  dotted 
leaves.  Natives  of  the  tropical  regions  of  Asia  and  America.  There 
are  five  known  genera,  and  between  thirty  and  forty  species.  Example : 
Myristica. 

The  most  important  genus  of  this  order  is  Myristica,  from  which  the 
nutmeg  is  obtained.  The  principal  species,  M.  moschata,  is  a  native  of  the 
Moluccas,  but  cultivated  in  many  tropical  countries.  The  fruit  is  a  drupe, 
opening  by  two  valves  when  ripe,  and  exhibiting  a  reticulated  arillus,  known 
as  mace.  Within  this  is  a  hard  shell,  enveloping  the  kernel  or  nutmeg. 
One  tree  will  sometimes  yield  six  pounds  of  nutmeg.  Nutmeg  butter  or 
fat  is  a  concrete  oil  obtained  by  expressing  the  fruit. 

Myristica  moschata,  nutmeg  (pL  60,  61,  fig.  3)  :  a,  a  branch  with  fruit ; 
b,  ditto,  with  flowers ;  m,  the  seed ;  Ä,  vertical  section ;  A,  ditto,  with  the 
embryo;  i,  cross-section. 

Order  72.  Lauracejs,  the  Laurel  or  Bay  Family.  Perianth,  with  four 
or  six  divisions,  which  are  usually  in  two  rows,  the  limb  sometimes  obsolete; 
aestivation  imbricate.  Stamens  perigynous,  definite,  often  twice  as  many 
as  the  divisions  of  the  perianth,  and  arranged  usually  in  two  rows,  those  of 
the  inner  row  (often  three)  being  frequently  sterile  (staminodia),  while 
those  of  the  outer  (often  six  in  number)  are  fertile ;  if  the  inner  stamens  are 
fertile  they  are  extrorse,  while  the  outer  are  introrse ;  filaments  of  the  inner 
row,  often  with  glands  at  their  base ;  anthers,  two-  to  four-celled,  cells 
opening  by  longitudinal  valves.  Ovary  superior,  unilocular ;  ovule  solitary, 
pendulous ;  style  simple ;  stigma  obtuse.  Fruit  baccate  or  drupaceous, 
naked  or  covered  by  the  enlarged  perianth,  peduncle  of  the  fruit- sometimes 
becoming  fleshy.  Seed  solitary,  pendulous ;  albumen  0 ;  embryo  inverted ; 
cotyledons  large,  plano-convex,  peltate  near  the  base ;  radicle  very  short, 
superior;  plumule  conspicuous.  Trees  with  exstipulate,  alternate,  rarely 
opposite  leaves ;  sometimes  twining,  parasitic,  and  leafless  herbs  or  under- 
shrubs.  They  are  natives  chiefly  of  the  tropical  regions  of  Asia  and 
America.  Few  are  found  in  Africa.  The  order  has  been  divided  into  two 
sub-orders :  1.  Laureae,  true  Laurels,  trees  with  leaves.  2.  Cassytheae, 
Dodder-laurels,  climbing  parasitic  plants,  without  leaves. 

The  more  elaborate  arrangement  of  this  family  by  Nees  d'Esenbeck, 
gives  the  following  sub-orders :  1.  CinnamomecB,  Example:  Cinnamomum. 
2.  CamphorecB.  Example :  Camphora.  3.  PhasbetB.  Example :  Phoebe. 
4.  PersecB,  Example :  Persea.  5.  Crypiocaryets.  Examples :  Crypto- 
carya,  Adenostcmon.  6.  AcrodiclidiecB,  Example  :  Aydendron.  7. 
NectandrecB.  Example :  Nectandra.  8.  DicypelliecB,  Example :  Peta- 
lanthera.  9.  OreodaphnecB,  Example :  Oreodaphne.  10.  Flaviflores, 
Examples:  Sassafras,  Benzoin.  11.  Tetrantherece.  Examples:  Laums, 
Tetranthera.  12.  DaphnidiecB,  Example:  Daphnidium.  13.  Cassytke^B, 
Example :  Cassytha. 

Plants  of  this  family  yield  many  products  of  importance.  Camphor  is  a 
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8<did  vdatile  oil,  sublimed  from  the  distillation  of  the  wood  of  Camphora 
officinarum,  a  native  of  China  and  Japan.  The  cinnamon  of  commerce  is 
the  dried,  inner  bark  from  the  young  twigs  of  Cinnamomum  zeylanicum, 
ind^^nous  in  Ceylon.  The  ripe  fruit  yields  an  oil,  known  as  cinnamon 
suet,  and  camphor  is  distilled  from  the  roots.  Cassia  bark  and  buds  are 
frumished  by  C.  cassia.  The  Avocado,  or  the  alligator's  pear,  is  the  fruit 
of  Persea  gratissima.  Bebeeru-bark  is  obtained  from  Nectandra  rodioei,  a 
native  of  British  Guiana.  Its  timber  is  used  in  ship-building,  under  the 
name  of  Green-heart  Well-known  inhabitants  of  North  America  are 
Sassafras  officinale  (Laurus  sassafras)  or  sassafras,  and  Benzoin  odorifenmi 
(L.  benzoin)  or  spice-bush.  The  Victor's  Laurel  of  the  ancients  is  the 
Laurus  nobilis. 

Camphora  officinarum  (L.  camphora),  the  camphor- tree  {pL  58,  59,  fig. 
15,  a-^), 

Cinnamomum  zeylanicum  (L.  cinnamomum),  the  cinnamon  tree  {pL  58, 
59,  fig,  16)  ;  c,  bark  ;  d,  structure  of  the  bark  ;  e,  perianth  externally ;  /, 
the  same  externally  ;  g,  stamen  ;  A,  pistil ;  t,  fruit ;  k,  sexual  apparatus  ;  4 
stamen.    Fig.  16,  6,  bark  of  C.  cassia. 

Laurus  nobilis,  the  Victor's  Laurel  (Mediterranean  coast)  (pi  59,  60,  fig, 
17) ;  a,  branch  with  flowers ;  b,  umbel  with  male  flowers  ;  c,  female  flowers ; 
dy  fruit ;  e,  male  flowers  magnified ;  /,  stamen ;  g,  do.  with  two-  to  three« 
lobed  valves  ;  A,  female  flower  magnified ;  t,  fruit  partly  in  section  ;  A,  a 
cotyledon. 

Oeder  73.  Beooniacejb,  the  Begonia  Family.  Flowers  unisexual. 
Perianth  colored,  having  usually  four  diwsions  in  the  male  flowers,  and  five 
or  eight  in  the  female,  some  being  smaller  than  others  ;  aestivation  imbricate. 
Stamens  00,  distinct,  or  united  into  a  solid  column ;  anthers  collected  in  a 
head,  dithecal,  with  a  thick  connective,  and  longitudinal  dehiscence.  Ovary 
adherent  to  the  tube  of  the  perianth,  winged,  three-celled,  with  three 
placentas  meeting  in  the  axis ;  ovules  00,  anatropal ;  stigmas  three,  sessile, 
two-lobed,  somewhat  spirally  twisted.  Fruit  a  membranous,  triangular, 
winged  capsule,  dehiscing  below  in  a  loculicidal  manner.  Seeds  00, 
minute ;  testa  thin  and  reticulated ;  albumen  0 ;  embryo  oblong ;  radicle 
next  the  hilum.  Semi-succulent  herbaceous  plants  and  undershrubs,  with 
alternate  oblique  leaves,  having  large  scarious  stipules.  They  are  some- 
times called  Elephant's  ear,  from  the  form  of  the  leaves.  They  are  natives 
of  warm  countries,  as  the  East  and  West  Indies,  and  South  America.  The 
stomkta  on  the  lower  side  of  the  leaves  of  many  of  the  species  of  Begonia 
are  arranged  in  clusters,  and  exhibit  a  beautiful  appearance  under  the 
microscope.  There  are  three  genera  and  159  known  species.  Example  : 
Begonia.     Plants  of  this  genus  are  favorites  with  American  horticulturists. 

Okdek  74.  PoLYGONACEiB,  the  Buckwheat  Family.  Perianth  inferior, 
divided,  often  colored;  aestivation  imbricate.  Stamens  definite,  inserted 
into  the  bottom  of  the  perianth;  anthers  with  longitudinal  dehiscence. 
Ovary  free,  usually  formed  by  three  carpels,  unilocular;  ovule  solitary, 
orthotropal ;  styles  and  stigmas  equal  to  the  carpels  in  number.  Fruit  a 
nut,  usually  triangular,  naked  or  covered  by  the  persistent  perianth.    Seed 
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erect;  albumen  farinaceous;  embryo  anatrqpal,  generally  on  one  side, 
sometimes  in  the  axis  of  the  albumen  ;  radicle  superior.  Herbaceous,  rarely 
shrubby  plants,  with  alternate,  stipulate,  or  exstipulate  leaves,  and  often 
unisexual  flowers.  They  are  found  in  almost  all  parts  of  the  world,  more 
especially  in  the  temperate  regions  of  the  northern  hemisphere.  They  grow 
in  fields,  waste  grounds,  ditches,  mountains,  &c.  The  order  has  been 
divided  into  two  tribes:  1.  Polygone»,  with  loose  flowers,  embryo  usually 
abaxial,  ochreate  stipules.  2.  Eriogone»,  with  involucrate  flowers,  embryo 
axial,  leaves  generally  exstipulate.  Lindley  enumerates  twenty-nine 
genera,  including  490  species.  Examples :  Polygonum,  Rumex,  Rheum, 
Eriogonum. 

The  species  of  the  typical  genus  Polygonum  are  inconspicuous  in 
appearance,  and  generally  stigmatized  as  worthless  weeds.  A  common 
species  growing  in  damp  yards  and  other  localities,  is  called  smart-weed 
(P.  hydropiper)  from  its  intense  acridity.  It  is  said  to  drive  away  the  small 
red  ant  when  laid  in  places  infested  by  this  animal.  Some  species,  as  P. 
sagittatum,  form  almost  impenetrable  growths  in  meadows,  on  account  of 
the  sharp-toothed  prickles  along  the  angular  stem  and  leaves.  The  common 
Buckwheat,  Fagopjrrum  esculentum,  is,  in  all  probability,  a  native  of  North- 
western China,  and  was  not  known  in  Europe  before  the  sixteenth  century. 
Species  of  Rumex  form  the  sheep  sorrel  of  (dd  fields.  The  most  important 
genus  is  Rheum  or  Rhubarb,  the  root  rhubarb  being  furnished  by  many 
species  indigenous  to  Siberia,  Thibet,  Northern  China,  and  the  Himalaya 
Mountains.  Rheum  compactum  and  rhaponticum  have  acid  petioles,  in 
much  request  for  making  pies.        • 

Rheum  palmatum.  Rhubarb  {pi.  60,  61, fig.  4)  ;  a,  the  root;  i,  the  stem; 
c-/,  flowers  and  fruit  in  diflferent  states. 

Order  75.  PHYTOLAccACEiB,  the  Pokeweed  Family.  Perianth  four-  to  five- 
partite.  Stamens  usually  perigynous,  indefinite,  or  equal  to  the  segments  of 
the  perianth,  and  alternate  with  them.  Ovary  of  one  or  several  carpels, 
distinct  or  combined  ;  ovule  one  in  each  carpel,  ascending  or  erect ;  styles 
equal  to  the  carpels  in  number,  terminal  or  lateral ;  stigmas  simple  or 
divided.  Fruit  fleshy  and  dry,  indehiscent,  sometimes  samaroid.  Seeds 
solitary,  erect  or  ascending ;  embryo  straight  or  curved ;  albumen  mealy  or 
0 ;  radicle  next  the  hilum.  Undershrubs  or  herbs,  with  alternate,  entire 
leaves,  which  are  often  dotted.  They  are  natives  both  of  tropical  and  warm 
countries,  and  are  found  in  America,  Asia,  and  Africa. 

Svb'Order  1.  Petiveriacece.  Cotyledons  convolute.  Leaves  stipuled. 
Tropical  America. 

Tribe  1.  PeiiveriecB.  Embryo  straight  or  slightly  curved,  perisperm  none 
or  much  reduced.     Examples  :  Sequieria,  Petiveria. 

Tribe  2.  RivinetB.  Embryo  annular,  inclosing  a  mealy  perisperm. 
Examples :  Mohlana,  Rivina. 

Sub'Order  2.  PhytollaccinecB.  Seeds  ascending,  cotyledons  plane,  kaves 
exstipulate. 

Tribe  3.  Lime€B,  Testa  of  membranous  grains.  South  Afncaa  plants. 
Examples :  Limeum,  Gaudinia,  &c. 
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Tribe  4.  PhyiolaccecB.  Testa  of  crustaceous  grains.  Plants  seldom  extra- 
tropical.  Examples:  Phytolacca,  Ercilla,  Giesekia,  Microtea,  &c.  The 
most  important  North  American  plant  of  this  family  is  Phytolacca  decandra 
or  Pokeberry.  The  young  shoots  are  boiled  as  greens,  and  the  rich  purple 
juice  of  the  berries  has  been  used  as  red  ink,  and  also  in  the  colorati<m  of 
wines.     The  ashes  of  the  young  plants  contain  a  large  amount  of  potash. 

Order  76.  Chsnopodiacea  or  Antriplicbs,  the  Goosefbot  Family. 
Perianth  deeply  divided,  sometimes  tubular  at  the  base,  persistent,  without 
bracts  ;  aestivation  imbricate.  Stamens  inserted  into  the  base  of  the  perianth 
or  hypogynous,  opposite  to  its  segments,  and  equal  to  them  in  number,  or 
fewer.  Ovary  single,  superior,  or  sometimes  cohering  to  the«tube  of  the 
perianth,  one-celled  ;  ovule  solitary,  attached  to  the  base  of  the  cell ;  style 
two-  to  four-divided;  stigmas  simple.  Fruit  membranous,  indehiscent, 
inclosed  in  the  calyx,  sometimes  fleshy.  Seed  erect  or  resupinate ;  embryo 
curved,  round  farinaceous  albumen,  often  like  a  horse-shoe,  or  spiral,  or 
doubled  together  without  albumen ;  radicle  next  the  hilum.  Herbs  or 
undershrubs,  with  alternate,  sometimes  opposite,  exstipulate  leaves,  and 
hermaphrodite  or  unisexual  flowers.  They  are  found  in  almost  all  parts  of 
the  world,  but  do  not  abound  in  the  tropics.  Most  of  the  plants  are  incon- 
spicuous weeds.     There  are  sixty-seven  known  genera,  and  372  species. 

Moquin  Tandon  has  divided  this  family  into  seven  tribes,  arranged  under 
two  sub-orders,  the  first,  with  the  embryo  curved  round  the  albumen 
(Cyclolobece) ;  the  other  with  a  spiral  embryo  and  no  albumen  (Spirolobese). 


A,  CychlohecB. 

Tribe  1.  Anserinem.  Stem  unjointed,  with  membranous  flat  leaves. 
Flowers  hermaphrodite,  all  of  the  same  form.  Pericarp  free.  Seed  with 
two  integuments,  the  outer  usually  crustaceous.  Examples :  Chenopodium, 
Beta,  Ambrina,  Blitum,  &c. 

Tribe  2.  Spinaciea.  Stem  like  the  last.  Flowers  polygamous  or 
diclinous ;  males  difierent  from  the  females,  or  the  calyx  often  reduced  to 
two  valves  with  the  fruit  compressed,  most  oflten  free.  Seed  with  a  single 
or  double  integument.     Examples :  Atriplex,  Spinacia,  Obione,  Acnida,  &c. 

Tribe  8.  CamphorosmecB,  Stem  and  leaves  generally  like  the  last,  the 
leaves  rarely  fleshy  and  semicylindrical.  Flowers  hermaphrodite  or 
polygamous.  Pericarp  free.  Tegument  of  the  seed  simple.  Examples : 
Kochia,  Camphorosma,  &c. 

Tribe  4.  Corisperme€B.  Stem  unjointed,  with  coriaceous,  flat,  linear 
leaves.  Flowers  hermaphrodite,  all  of  the  same  form.  Pericarp  adherent. 
Seed  embraced  by  a  simple  integument  which  is  compounded  with  the 
pericarp.     Examples:  Anthochlamys, Corispermum. 

Tribe  5.  8alicomie<B,  Stem  jointed,  often  leafless.  Flowers  hermajrfiro- 
dite,  all  of  the  same  form,  lodged  in  cavities  of  the  rachis  or  in  the 
articulations.  Pericarp  free  or  adherent.  Seed  with  one  or  two 
integuments.    Example:  Salicomia. 
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B.  SpirolobecR. 

Tribe  6.  SvxBdinecB.  Stem  unjointed,  with  leaves  usually  fleshy  and 
vermicular.  Flowers  hermaphrodite,  all  similar.  Pericarp  free,  rarely 
adherent.  Seed  with  two  integuments,  the  outer  crustaceous.  Embryo 
coiled  in  a  flat  spiral.     Examples :  Suaeda,  Schangina,  dec. 

Tribe  7.  ScUsolecB.  Stem  jointed  or  not,  with  leaves  usually  cylindrical 
and  fleshy.  Flowers  hermaphrodite,  similar.  Pericarp  thin,  scarcely  free. 
Tegument  of  the  seed  simple  and  membranous.  Embryo  in  a  helicoid  or 
conical  spirml.     Examples  :  Salsola,  Kali,  Brachylepis. 

Some  prominent  American  genera  are  Salsola,  Suseda,  Salicomia» 
Chenopodium,  &c.  The  ashes  of  many  species  furnish  carbonate  of  soda, 
especially  Salsola,  Salicornia,  and  Kochia.  The  mustard  seed  of  Scripture 
is  Salvadora  persica.  The  common  beet.  Beta  vulgaris,  indigenous  along 
the  coast  of  the  Mediterranean,  belongs  to  this  family ;  as  also  Spinacia 
deracea  or  Spinach,  and  the  Peruvian  quinoa,  Chenopodium  quinoa. 
The  American  Chenopodiums  are  known  as  Lamb's  quarter  and 
Goose-foot. 

Beta  vulgaris,  common  Beet  {pL  60,  61,  fig,  5) ;  d,  root  With  a  radical 
leaf ;  6,  a  group  of  flowers ;  c,  a  fruit. 

Order  77.  AMARANTHACEiB,  the  Amaranth  Family.  Perianth  three-  to 
five-partite,  hypogynous,  scarious,  persistent,  usually  with  two  bractlets  at 
the  base.  Stame.ns  hypogynous,  either  five  and  opposite  the  segments  of 
the  perianth,  or  double  that  number,  distinct,  or  united,  sometimes  partly 
abortive ;  anthers  either  dithecal  or  monothecal.  Ovary  superior,  single, 
one-celled ;  ovules  solitary  or  several,  amphitropal,  hanging  from  a  free 
central  funiculus ;  style  one  or  0 ;  stigma  simple  or  compound.  Fruit  a 
utricle  or  a  caryopsis,  rarely  baccate.  Seeds  lentiform,  pendulous  ;  testa 
crustaceous  ;  embryo  peripherical ;  albumen  farinaceous  ;  radicle  next  the 
hilum.  Herbs  and  shrubs,  with  simple,  opposite,  or  alternate  exstipulate 
leaves;  flowers  in  heads  or  spikes,  usually  hermaphrodite.  They  are 
natives  of  tropical  and  temperate  regions.  There  are  thirty-eight  known 
genera,  and  282  species.  Examples :  Amaranthus,  Achyranthes,  Celosia, 
Deeringia,  Gomphrena. 

The  plants  of  this  family  are  of  little  economical  importance  ;  the  leaves 
of  some  species  furnish  a  great  amount  of  mucilage.  Three  fourths  of  all 
the  species  are  tropical,  most  of  them  American.  Iresine  and  Amaranthus 
are  North  American  representatives.  A.  hypochondriacus  is  a  common 
garden  flower,  known  as  Prince's  feather.  Celosia  cristata  or  Cock's  comb,  a 
native  of  China,  is  frequently  cultivated  for  purposes  of  ornament. 

Celosia  cristata.  Cock's  comb  {pL  60,  61,  fig,  6)  ;  c,  a  flower  magnified. 

Order  78.  NvcTAGiNACEiE,  the  Marvel  of  Peru  Family.  Perianth 
tubular,  colored,  contracted  in  the  middle,  becoming  indurated  at  the  base ; 
limb  entire,  or  toothed  and  deciduous;  aestivation  plicate.  Stamens 
definite,  hypogynous  ;  anthers  dithecal.  Ovary  superior,  one-celled  ;  ovule 
solitary,  erect ;  style  one ;  stigma  one.  Fruit  a  caryopsis^  inclosed  witbio 
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the  enlai^ed  persistent  tube  of  the  perianth.  Embryo  peripherica! ;  albumen 
farinaceous;  cotyledons  foliaceous;  radicle  inferior.  Herbs,  shrubs»  or 
trees,  with  opposite,  often  unequal,  sometimes  alternate  leaves,  imd 
involucrate  flowers.  They  are  natives  principally  of  warm  regions, 
lindley  notices  fourteen  genera,  including  one  hundred  species.  Examples : 
Mirabilis  (Nyctago),  Boerhaavia,  Pisonia. 

The  plants  of  this  order  have  purgative  qualities.  Mirabilis  jalapa  was 
at  one  time  considered  to  be  the  true  Jalap  plant.  Some  species  of  this 
genus  are  known  as  Four-o'clocks,  from  their  blossoming  at  nearly  that 
hour  of  the  afternoon. 

Mirabilis  longifolia  (Mexico)  (pL  60,  61,  jl^.  8) ;  a,  upper  part  of  the  plant ; 
fc,  stamens  and  pistil  at  the  bottom  of  the  perianth  ;  e,  ovary ;  d,  filament ;  c, 
upper  part  of  the  style  with  the  stigma ;  /,  nut ;  g,  vertical  section ;  h, 
embryo. 

8ub- Class  2.  CoroUiflorcs. 

Calyx  and  corolla  present ;  petals  united,  bearing  the  stamens.  This 
sub-class  includes  the  Monopetalae  of  Jussieu,  and  the  Gamopetal»  of 
Endlicher. 

Order  79.  Plantaginacejs,  the  Plantain  Family.  Calyx  four-parted, 
persistent;  aestivation  imbricate.  Corolla  monopetalous,  hypogynous, 
scarious,  persistent,  with  a  four-parted  limb.  Stamens  four,  inserted  into 
the  corolla,  and  alternate  with  its  segments ;  filaments  long,  filiform,  folded 
inwards  in  the  bud;  anthers  dithecal,  versatile.  Disk  inconspicuous. 
Ovary  free,  two-  to  four-celled ;  ovules  solitary,  or  in  pairs,  or  00 ;  style 
simple,  capillary ;  stigma  hispid,  simple,  rarely  bifid.  Fruit  an  operculate 
capsule,  inclosed  within  the  persistent  corolla.  Seeds  sessile,  peltate,  or 
erect ;  spermoderm  mucilaginous ;  embryo  in  the  axis  of  fleshy  albumen, 
transverse ;  radicle  inferior.  Herbs,  which  are  often  stemless,  with  radical 
ribbed  leaves,  and  spiked  hermaphrodite  flowers,  or  solitary  unisexual  ones. 
The  species  are  chiefly  found  in  temperate  and  cool  regions.  There  are 
three  genera  noticed  by  Lindley,  including  130  species.  Examples : 
Plantago,  Littorella. 

The  genus  Plantago  or  plantain  is  represented  by  several  species  in  the 
United  States,  one  of  which  (P.  major),  like  the  hive  bee,  appears  to 
accompany  man  in  all  his  migrations. 

Plantago  major,  common  plantain,  cosmopolite  {pL  60,  61,  fig,  7)  :  a,  the 
entire  plant ;  6,  a  flower ;  c,  the  corolla  tube  opened ;  rf,  the  pistil ;  e,  the 
pericarp ;  /,  the  same  opened ;  g,  a  seed ;  A,  transverse  section  of  ditto. 

Order  80.  Plumbaginace^,  the  Leadwort  Family.  Calyx  tubular, 
persistent,  sometimes  colored ;  aestivation  plaited.  Corolla  monopetalous, 
or  pentapetalous,  regular.  Stamens  five,  hypogynous  when  the  corolla  is 
gamopetalous,  attached  to  the  base  of  the  petals  when  they  are  separate. 
Ovary  free,  one-celled ;  ovule  solitary,  pendulous  from  a  funiculus  which 
arises  from  the  bottom  of  the  cell ;  styles  five,  seldom  three  or  four,  each 
beaiing  a  subulate  stigma.    Fruit  a  utricle.    Seed  pendulous ;  spermoderm 
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8iRi{rfe ;  embryo  straight,  in  the  axis  of  mealy  albumen ;  radicle  superior. 
Herbs  or  undershrubs,  with  alternate  or  fasciculate  exstipulate  leaves» 
somewhat  sheathing  at  the  base;  flowers  panicled  or  capitate.  They 
inhabit  the  sea-shore  and  salt  marshes,  chiefly  in  temperate  regions.  There 
are  two  sections  of  this  order:  1.  PlumbaginesB,  with  a  synpetalous 
corolla  and  connate  styles.  2.  Staticeee,  with  a  pentapetalous  corolla  and 
distinct  styles.  Lindley  mentions  eight  genera  and  one  hundred  and  sixty 
species.     Examples :  Plumbago,  Statice,  Armeria. 

Plumbago  europea,  Toothwort,  Southern  Europe  (pL  60,  61,  ßg.  9)  :  a, 
upper  part  of  the  plant ;  b,  portion  of  a  leaf  magnified ;  c,  calyx  magnified ; 
df  section  of  flower  tube ;  e,  stamens  and  pistil ;  /,  anther  magnified ;  g. 
section  of  the  ovary  showing  the  ovule  with  its  long  funiculus. 

Order  81.  PRiMULACEiE,  the  Primrose  Family.  Calyx  rarely  four-cleft, 
inferior,  or  half  superior,  regular  persistent.  Corolla  monopetalous,  hypo« 
gynous,  rarely  perigynous,  with  the  limb  five-  rarely  four-cleft,  sometimes 
0.  Stamens  inserted  on  the  corolla,  equal  in  number  and  opposite  to  its 
segments.  Ovary  free,  rarely  adherent  to  the  base  of  the  calyx,  one-celled ; 
ovules  00,  amphitropal ;  style  one ;  stigma  capitate.  Fruit  a  capsule, 
opening  with  valves,  or  with  a  lid.  Seeds  numerous,  peltate,  attached  to  a 
free  central  placenta ;  embryo  straight,  inclosed  within  fleshy  albumen,  and 
lying  across  the  hilum.  Herbaceous  plants,  with  leaves  usually  opposite, 
and  frequently  radical,  exstipulate ;  flowers  on  simple  or  umbellate  scapes. 
They  are  natives  chiefly  of  temperate  and  cold  regions  in  the  northern 
hemisphere  ;  some  occur  in  elevated  situations  in  warm  countries. 

Sub'Order  1.  Primulea,  Pod  entirely  free  from  the  calyx,  opening  by 
valves.  Examples :  Primula,  Dodecatheon,  Trientalis,  Lysimachia,  Cycla- 
men, &c. 

Sub-order  2.  AnagalHde<B,  Pod  free  from  the  cal)rx,  opening  all  round 
by  a  transverse  line,  the  top  falling  oflfby  a  lid.     Examples  :  Anagallis. 

Sub-order  8.  Samolece,  Pod  half  adherent  to  the  calyx.  Example: 
Samolus. 

Sub-order  4.  Hoitonie<B.  Pod  opening  by  valves.  Seeds  fixed  by  the 
base,  anatropous.     Example :  Hottonia. 

All  the  genera  above  enumerated  are  found  in  the  United  States,  except 
Cyclamen.  This  is  known  in  Europe  as  sow-bread,  on  account  or  the 
partiality  shown  to  the  tuberoid,  partly  subterraneous  stems,  by  hogs.  The 
cowslip  and  the  primrose  are  respectively  Primula  veris  and  vulgaris ;  the 
oxlip,  P.  elatior. 

Anagallis  arvensis,  Pimpernel,  indigenous  in  Europe,  introduced  into 
America  {pi  60,  61,  fig,  10):  ö,  the  plant;  i,  the  calyx  magnified;  c, 
portion  of  the  corolla  magnified ;  d,  stamen ;  e,  pistil ;  /,  pod,  showing  the 
manner  of  opening ;  gj  a  seed  magnified  ;  A,  transverse  section  of  ditto. 

Lysimachia  vulgaris,  Loose-strife,  Europe  (pL  60,  61,  fig,  13)  :  a,  branch 
with  flowers ;  6,  extremity  of  calyx-lobe  magnified ;  c,  stamens ;  d,  capsule 
in  the  calyx ;  e,  a  seed ;  /  and  g,  transverse  and  longitudinal  section  of 
Jitto. 

Cyclamen  europaeum,  Sow-bread  {pi.  60,  61,^.  12):  a,  the  plant;  h, 
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calyx  and  pistil ;  c,  a  portion  of  the  corolla,  with  two  stamens ;  d,  a  stamen 
magnified ;  e,  cross-section  of  the  anther ;  /,  vertical  section  of  the  ovary  ; 
g,  pericarp ;  h,  a  seed  magnified. 

Dodecatheon  integrifolium,  American  cowslip,  United  States  (/>/.  60,  61, 
fig,  11)  :  a,  lower  part  of  the  plant;  b,  scape;  c,  stamens  separated;  d, 
pistil ;  e,  fruit. 

Order  82.  LENTiBULARiACEiE,  the  Bladder- wort  Family.  Caljrx  inferior, 
divided,  persistent.  Corolla  monopetalous,  Jiypogynous,  irregular,  bilabiate, 
usually  spurred.  Stamens  two,  inserted  into  the  base  of  the  corolla,  and 
included  ;  anthers  monothecal,  sometimes  contracted  m  the  middle.  Ovary 
free,  composed  of  two  carpellary  leaves,  unilocular ;  ovules  00,  anatropal ; 
placenta  free,  central;  style  one,  very  short;  stigma  bilamellar.  Fruit  a 
one>celled  capsule,  dehiscing  transversely,  or  by  an  apicilar  cleft.  Seeds 
numerous,  minute,  exalbuminous ;  embryo  sometimes  undivided ;  radicle 
next  the  hilum.  Aquatic  or  marsh  herbaceous  plants,  with  radical  leaves, 
which  are  sometimes  compound,  and  bear  little  bladders  or  ampullsB. 
Flowers  often  on  scapes.  They  are  found  in  all  parts  of  the  world,  and 
abound  in  the  tropics.  Lindley  enumerates  four  genera,  including  one 
hundred  and  seventy-three  species.     Examples  :  Utricularia,  Pinguicula. 

Order  83.  AcANXHACEiB,  the  Acanthus  Family.  Caljrx  with  four  or  five 
divisions,  equal  or  unequal,  occasionally  multifid,  or  entire  and  obsolete, 
persistent.  Corolla  monopetalous,  hypogynous,  usually  irregular,  with  the 
limb  ringent  or  bilabiate,  or  rarely  unilabiate,  sometimes  nearly  equal, 
deciduous.  Stamens  inserted  opi  the  corolla,  usually  two,  sometimes  four, 
didynamous,  the  shorter  ones  being  occasionally  sterile;  anthers  one-  or 
two-celled,  with  longitudinal  dehiscence.  Disk  glandular.  Ovary  free, 
two-celled ;  placentas  adhering  to  the  axis ;  ovules  two  or  more  in  each 
cell,  curved ;  style  one ;  stigma  two-lobed,  rarely  entire.  Fruit  a  two- 
celled  capsule,  dehiscing  by  two  elastic  valves,  in  a  loculicidal  manner. 
Seeds  two  or  many  in  each  cell,  sometimes  solitary,  roundish,  attached  to 
hard,  persistent,  hooked  or  subulate,  ascending  processes  of  the  placenta ; 
testa  loose ;  albumen  0 :  embryo  curved  or  straight ;  cotyledons  large, 
leafy ;  radicle  cylindrical,  next  the  hilum.  Herbaceous  plants  or  shrubs, 
with  opposite,  exstipulate,  siniple  leaves,  and  bracteated  flowers,  two  or 
three  large  leafy  bracts  accompanying  each  flower.  They  abound  in 
tropical  regions.  The  order  has  been  divided  into  three  tribes  by  Nees 
d'Esenbeck,  as  follows  : — 

2'ribe  1.  ThuTibergiea :  placental  processes,  in  the  form  of  a  hard  cup 
supporting  the  seed.     Example :  Thunbergia. 

Tribe  2.  NekoniecB :  placental  processes  contracted  into  a  papilla, 
bearing  the  small  and  pitted  seed.     Example  :  Nelsonia. 

Tribe  3.  Echmatacanthi.  Placental  processes  hooked.  Of  this  tribe 
there  are  seven  sections.  1.  Hygrophiles.  Example:  Hygrophila.  2< 
RuelliecB.  Examples :  Dipteracanthus,  Ruellia.  3.  BarleriecB,  Example  : 
Barleria.  4.  AcanthecB,  Example:  Blepharis.  5.  JusticiecB.  Example: 
Justicia.     6.    DichpterecB.     Example:    Blechum.      7.    Andrographidem, 
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Example:  Erianthera.  Prominent  genera  of  the  United  States  are 
Dianthera  and  Dipteracantbus.  There  are  about  105  genera,  and  750 
species  in  the  entire  family,  according  to  Lindley. 

Acanthus  mollis,  Bear's  claw  (Southern  Europe)  (pi  62,  fig.  2) ;  a,  portion 
of  the  flower,  showing  the  stamens  and  the  two  lateral  bracts ;  b,  anther ; 
c,  pistil ;  d,  seed  vessel ;  e,  section  of  the  seed. 

Ruellia  formosa  (pi,  62,  fig.  1)  ;  a,  calyx ;  &,  pistil. 

Order  84.  VERBBNACBiS,  the  Yervain  Family.  Calyx  tubular,  persistent, 
inferior.  Corolla  monopetalous,  tubular,  hypogynous,  deciduous,  limb 
usually  irregular;  aestivation  imbricated.  Stamens  usually  four,  didy- 
namous,  rarely  equal,  sometimes  two.  Ovary  free,  two-  to  four-celled; 
ovules  usually  four,  erect  or  pendulous,  anatropal  or  amphitropal;  style 
one,  terminal ;  stigma  bifid  or  entire.  Fruit  nucamentaceous  or  baccate, 
composed  of  two  or  four  achsenia  united.  Seeds  one  to  four ;  albumen  0 
or  fleshy ;  embryo  straight ;  radicle  either  inferior  or  superior.  Trees  or 
shrubs,  rarely  herbs,  with  opposite  or  alternate  exstipulate  leaves.  The 
order  has  been  divided  into  three  sub-orders: — 1.  MyoporinecB,  anthers 
two-celled,  seed  pendulous,  radicle  superior ;  natives  of  the  southern  parts 
of  America  and  Africa,  and  of  Australia,  2.  VerhenecB,  anthers  two-celled, 
seed  erect,  radicle  inferior;  natives  both  of  the  tropical  and  temperate 
regions  of  America,  and  found  also  in  Asia  and  Europe.  3.  Selaginea, 
anthers  one-celled,  seed  pendulous,  radicle  superior ;  natives  chiefly  of  the 
Cape  of  Good  Hope,  but  some  are  European.  There  are  seventy-five 
known  genera,  and  upwards  of  770  species.  Examples :  Myoporum, 
Avicennia,  Verbena,  Vitex,  Tectona,  Selago,  Globularia. 

Some  American  representatives  of  this  family  are  Verbena,  Phryma,  and 
Lippia.  The  fragrant  Verbena  of  horticulturists  is  the  Aloysia  citriodora. 
Tectona  grandis  furnishes  the  teak  wood  of  India. 

Vitex  agnus  castus  (Europe)  {pi,  62,  fig,  5,  a-i). 

Order  85.  Labiatjb,  the  Mint  Family.  Caljrx  tubular,  inferior,  regular 
or  bilabiate,  persistent.  Corolla  monopetalous,  hypogynous,  bilabiate; 
upper  lip  entire  or  bifid,  lower  three-lobed.  Stamens  four,  didynamous, 
sometimes  two  by  abortion,  inserted  into  the  corolla,  and  alternate  with 
the  lobes  of  the  lower  lip ;  anthers  two-cellecj,  or  one-celled  by  abortion,  or 
by  absorption  of  the  septum ;  connective  sometimes  large  and  distractile. 
Disk  fleshy.  Ovary  free,  deeply  four-lobed  ;  ovules  four ;  style  one,  basilar ; 
stigma  bifid,  usually  acute.  Fruit  consisting  of  one  to  four  achsenia, 
inclosed  within  the  persistent  calyx.  Seeds  erect ;  albumen  either  0,  or  in 
small  quantity ;  embryo  erect ;  cotyledons  flat ;  radicle  inferior.  Herbs 
or  undershrubs,  with  tetragonal  stems,  opposite  exstipulate  leaves,  and 
cymose  inflorescence,  the  flower  being  often  in  verticillasters.  Linnaeus 
looked  upon  the  fruit  as  naked  seeds,  and  hence  included  many  of  the 
plants  in  the  order  Gymnospermia  of  his  Didynamous  class.  They  are 
natives  chiefly  of  temperate  regions.  Lindley  mentions  125  genera, 
including  2,350  species. 

Tribe  \,  OcimoidecB,     Stamens  declined.    Ex. :  Lavandula. 
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Tribe  2.  MenthoidecB,  Stamens  straight  or  diverging.  Tube  of  the 
corolla  hardly  exceeding  the  calyx,  with  four  or  five  nearly  equal  divisions. 
Ex. :  Isanthus,  Mentha,  Lycopus. 

Tribe  3.  Monardece,  Stamens  ascending;  the  superior,  abortive,  or 
synantherous ;  the  inferior  with  linear  anthers  united  or  halved.  Ex. :  Salvia, 
Monarda,  Blephilia. 

Tribe  4.  Satureinece,  Stamens  straight,  diverging  or  slightly  ascending ; 
the  inferior  longest.  Anthers  not  bifid.  Tube  of  the  corolla  without  the 
ring,  scarcely  exceeding  the  calyx  and  the  imbricated  bracts;  the  limb 
slightly  bilabiate,  with  flat  divisions.   Ex. :  Cunila,  Thymus,  Origanum,  &c. 

Tribe  5.  MelissinecB,  Stamens  ascending ;  the  inferior  longest.  Corolla 
bilabiate  with  flat  divisions  (upper  lip  rarely  arched).  Calyx  generally 
traversed  by  thirteen  nervures,  bilabiate.     Ex. :  Hedeoma,  Melissa,  &c. 

Tribe  6.  Scutellarinets,  Stamens  ascending ;  the  inferior  longest.  Corolla 
bilabiate ;  upper  lip  arched.  Upper  lip  of  the  calyx  entire  or  truncate.  Ex. : 
Prunella,  Scutellaria. 

Tribe  7.  Prostaniherece,  Stamens  diverging  or  ascending,  the  lower 
longest  or  abortive.  Anthers  often  dimidiate.  Corolla  with  the  tube  short, 
campanulate  above,  the  flat  divisions  disposed  nearly  in  two  lips.  Achasnia 
coriaceous,  reticulated,  with  the  style  persistent.  Plants  entirely  Austra- 
lasian.    Ex. :  Chilodia,  &c. 

Tribe  8.  Nepetece,  Superior  stamens  projecting  most.  Ex. :  Lophanthus, 
Nepeta,  Dracocephalum,  Cedronella. 

Tribe  9.  Stachydece.  Stamens  ascending,  the  inferior  longest.  Corolla 
bilabiate.  Calyx  not  thirteen  nerved.  Achaenia  dry,  almost  smooth.  Ex. : 
Synandra,  Lamium,  Galeopsis,  Stachys,  Betonica,  Ballota,  &c. 

Tribe  10.  PrasiecB,  Stamens  ascending,  the  inferior  the  longest.  Corolla 
bilabiate.     Achsenia  fleshy.     Ex. :  Prasium,  &c. 

Tribe  1 1.  Ajugordece.  Stamens  ascending,  projecting  considerably  beyond 
the  upper  lip,  which  is  very  short,  or  bifid,  or  declined ;  achaenia  with 
reticulated  furrows.     Ex. :  Teucrium,  Trichostema. 

Most  of  the  genera  adduced  above  represent  this  order  in  the  United 
States.  Plants  of  the  order  LabiatSB  are  generally  fi*agrant  and  aromatic, 
none  of  them  poisonous  or  injurious.  Various  species  of  Mentha  or  Mint 
yield  volatile  oils.  Peppermint  is  M.  piperita ;  Spearmint,  M.  viridis  ;  and 
Pennyroyal,  M.  pulegium.  Lavender  is  obtained  from  various  species  of 
Lavandula,  one  of  which  (S.  latifolia)  furnishes  oil  of  spike.  Sweet 
marjoram  is  Origanum  majorana ;  hoarhound,  Marrubium  vulgare ;  thyme, 
a  species  of  Thymus ;  savory,  of  Satureia ;  sage,  of  Salvia ;  basil,  of 
Ocymum.     The  patchouli  perfume  is  derived  from  Pogostemon  patchouli. 

Galeopsis  tetrahit.  Hemp-nettle  (United  States  and  Europe)  {pL  62,  fig. 
7) :  a,  calyx;  b  and  c,  corolla;  d,  fruit  calyx;  c,  a  nut. 

Betonica  ofiicinalis  (Europe)  {pi  62,  fig.  6).  The  various  figures  to  all 
of  which  6  is  attached  need  no  special  explanation. 

Order  86.  ScROPHULARiACEiE,  the  Figwort  Family.  Calyx  divided  into 
four  or  five  parts,  unequal,  persistent,  inferior.  Corolla  monopetalous,  more 
or  less  irregular  and  büabiate,  or  personate,  sometimes  spurred  or  saccate 
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at  the  base ;  estivation  imbricate.  In  the  bad,  trie  flowers  are  regular. 
Stamens  usually  4,  didynamous,  rarely  5,  sometimes  2  ;  anthers  bilocular  or 
unilocular  by  abortion  or  adhesion.  Ovary  free,  two-celled ;  ovules  usually 
0Ö ;  style  simple ;  stigma  two-lobed,  rarely  entire.  Fruit  capsular,  rarely 
fleshy,  dicarpellary,  two-celled,  two-  to  four-valved,  opening  by  septicidal 
or  loculicidal  dehiscence,  rarely  by  pores  or  lids,  the  dissepiments  becoming 
finally  loose  in  the  centre.  Placentas  attached  to  the  dissepiment,  and 
sometimes  in  the  mature  fruit  becoming  central.  Seeds  definite  or  00; 
embryo  straight  or  slightly  curved,  included  within  fleshy  albumen.  Herbs, 
undershrubs,  or  shrubs,  with  opposite,  whorled,  or  alternate  leaves.  They 
are  found  generally  distributed  over  the  globe,  both  in  cold  and  warm 
regions.     The  order  has  been  divided  by  Bentham  into  three  sections : 

Sub-order  1.  SalpiglossidecB,  Segments  of  the  corolla  equal  with 
induplicate  or  bilabiate  aestivation,  the  bilobed  lip  external.  Inflorescence 
centrifugal.  This  suborder  contains  but  a  single  tribe — 1.  Salpiglossece. 
Examples  :  Duboisia,  Schizanthus.     Principally  South  American. 

Sub-order  2.  Antin^hinidece.  Corolla  bilabiate,  the  bilobed  lip  external. 
Inflorescence  centripetal  or  compound.  Tribe  2.  Calceolariece,  Example: 
Calceolaria.  Tribe  3.  Verbascecß.  Examples :  Verbascum,  Celsia.  THbe 
4.  HemimeridecB.  Examples  :  Alonsia,  Colpias,  i&c.  Tribe  5.  Antirrhiniece, 
Examples:  Linaria,  Antirrhinum.  Tribes.  Chelonece,  Examples:  Chelone, 
Collinsia,  Pentstemon,  Scrophularia.  Tribe  7.  Escobediece,  Examples: 
Alectra,  Escobedia,  &c.  Tribe  8.  Oratiolece,  Examples :  Diplacus, 
Conobaea,  Gratiola,  Ilysanthus,  Hemianthus,  Herpestis. 

Sub-order  3.  Rhinanthidece,  Corolla  bilabiate,  the  bilobed  lip  never 
exterior  in  CBstivation.  Inflorescence  centripetal  or  compound.  Tribe  9. 
SibthorpiecB.  Examples :  Sibthorpia,  Limosella.  Tribe  10.  Buddkiea. 
Example:  Bryodes.  Tribe  II.  Digitalecs.  Examples:  Digitalis,  Synthyris. 
Tribe  12.  VeronicecB,  Example  :  Veronica.  Tribe  13.  Buchnerea, 
Example  :  Buchnera.  Tribe  14.  Oerardiece.  Examples  :  Seymeria, 
Gerardia.  TVibe  15.  Euphrasiece.  Examples  :  Castilleja,  Schwalbea, 
Euphresia,  Rhinanthus,  Pedicularis,  Melampyrum. 

Most  of  the  above-mentioned  genera  have  North  American  representa- 
tives. The  entire  order,  according  to  Lindley,  contains  176  -genera  and 
1814  species.  Some  plants  of  the  order  are  poisonous.  The  most  important 
medicinal  species  is  Digitalis  purpurea,  or  Fox-glove.  The  common 
Mullein  (Verbascum  thapsus)  has  been  introduced  into  America  fit)m 
Europe,  as  also  Linaria  vulgaris,  Toad-flax,  an  abundant  yellow  weed. 

Calceolaria  corymbosa,  Slipperwort  (Chili)  (pi,  62,  fig.  9)  ;  c,  calyx ;  d, 
vertical  section  of  flower. 

Digitalis  purpurea,  purple  Fox-glove  (Europe)  {pi.  62,  fig.  8) ;  A, 
extremity  of  stalk;  B,  central  portion  of  do. ;  a,  inside  of  the  flower  (in. 
part)  magnified,  with  the  stamens ;  b  and  c,  anthers ;  d,  calyx  with  pistil ;  e, 
seed  vessel ;  /,  do.  burst  open ;  g,  do.  in  cross-section  ;  A,  placenta ;  t,  seed ; 
Ar,  a  seed  magnified  ;  /  and  m,  sections  of  do. 

Verbascum  thapsus,  Mullein  (Europe)  (pi.  62, fig.  10) ;  6,  calyx;  c,  corolla 
with  the  five  stamens ;  d,  smooth  stamen  ;  e,  hairy  stamen. 
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Pedicularis  palustris,  Lousewort  (Europe)  (pL  60,  61,  ßg.  15) ;  a,  upper 
part  of  the  plant ;  b,  root ;  c,  lower  lip  of  the  corolla ;  d,  section  of  the 
corolla  with  the  stamens ;  e,  pistil. 

Veronica  officinalis,  Speedwell  (central  Europe)  {pL  60,  6l,ßg.  14). 

Oeobr  87.  Orobanchea,  the  Broom-rape  Family.  Calyx  divided, 
persistent,  inferior.  Corolla  monopetalous,  hypogynous,  irregular,  usually 
bilabiate,  persistent ;  aestivation  imbricated.  Stamens  fom*,  didynamous. 
Disk  fleshy.  Ovary  free,  one-celled,  composed  of  two  carpels  which  stand 
fore  and  aft,  with  two  or  more  parietal  placentas ;  ovules  00 ;  style  one ; 
stigma  two-lobed,  each  of  the  lobes  belong  half  to  each  carpel.  Fruit 
capsular,  inclosed  within  the  withered  corolla,  one-celled,  two-valved.  Seeds 
00,  minute  ;  embryo  very  minute,  at  one  end  of  fleshy  albumen.  Herbaceous 
parasitical  plants,  having  scales  in  place  of  leaves.  They  are  natives  of 
Europe,  more  especially  the  southern  parts,  and  of  Asia,  North  America, 
and  the  Cape  of  Good  Hope.  Lindley  gives  twelve  genera,  and  116  species. 
Examples :  Orobanche,  Lathrsea,  Epiphegus,  Conopholis,  Aphyllon. 

The  plants  of  this  order  are  generally  destitute  of  green  foliage,  with 
lurid  yellowish  or  brownish  scales  instead.  They  are  mostly  parasitic  on 
the  roots  of  various  other  species. 

Lathrsea  squamaria  (Europe)  {pi.  60,  61,  fig.  16);  upper  and  lower 
part  of  the  plant ;  a  and  6,  calyx ;  c,  corolla ;  d,  anthers ;  e,  pistil ;  /, 
pericarp,  &c. 

Order  88.  Solanace-ä,  the  Nightshade  Family.  Calyx  inferior,  five-, 
rarely  four-partite,  persistent.  Corolla  monoj^alous,  hypogynous,  with  the 
limb  five-,  rarely  four-cleft,  regular,  or  soirowhat  unequal,  deciduous ; 
aestivation  plicate  or  imbricated.  Stamens  inserted  on  the  corolla,  equal  in 
number  to  the  corolUne  segments,  and  alternate  with  them ;  anthers  with 
longitudinal  or  porous  dehiscence.  Ovary  usually  two-celled,  sometimes 
four-,  five-,  or  many-celled ;  ovules  indefinite ;  style  continuous ;  stigma 
simple.  Fruit  with  two,  four,  or  more  cells,  rarely  unilocular;  either  a 
capsule  dehiscing  in  a  septicidal  or  circumscissile  manner,  and  having  a 
double  dissepiment  parallel  to  the  valves,  or  a  berry  with  the  placentas 
adhering  to  the  dissepiment,  or  a  nuculanium  with  five  or  more  nucules. 
Seeds  00;  embryo  straight  or  curved,  often  excentric,  lying  in  fleshy 
albumen ;  radicle  next  the  hilum.  Herbs  or  shrubs,  with  alternate  leaves. 
Natives  of  most  parts  of  the  world,  but  abundant  in  the  tropics.  The 
order  has  been  divided  into  two  sections,  which  are  not,  however,  well 
defined. 

Ä.  Curvembryece. 

(Embryo  curved,  with  semi-cylindrical  cotyledons.) 

Tribe  1.  NicotiatuB.  Capsule  bilocular,  separating  into  two  valves  by 
septicidal  dehiscence.     Examples  :  Nicotiana,  Petunia. 

Tribe  2.  DaiurecB.  Capsule  or  berry  incompletely  four-locular.  Example  . 
Datura. 

Tribe  3.  Hyoscyamece.  Capsule  bilocular,  opening  by  a  circular  slii. 
Example :  Hyoscyamus. 
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Tribe  4.  SolanetB.  Beny  two-celled  or  more,  or  fruit  dry,  indehiscent. 
Examples :  Nicandra,  Physalis,  Solanum,  Lycopersicum,  Atropa,  Capsicum, 
Mandragora,  &c. 

ß.  Rectemhryea. 

(Embryo  straight,  cotyledons  foliaceous.) 

Tribe  5.  Cestrinea,  Berry  bilocular.     Example  :  Cestrum. 

Tribe  6.  Ye8tie<B,  Capsule  bilocular.     Examples :  Yestia,  Sessea. 

Of  the  entire  order,  there  are  about  sixty-six  genera  and  950  species. 
Many  of  these  occur  in  the  Americas.  The  general  qualities  of  Solanaoee 
are  narcotic,  which,  when  developed  to  a  great  degree,  impart  highly 
poisonous  properties.  Some  of  these  are  Solanum  dulcamara  (Bittersweet), 
Atropa  belladonna  (Belladonna),  Hyoscyamus  niger  (Henbane),  Datura 
stramonium  (Jimson  weed),  Nicotiana  tabacum  (Tobacco.)  The  most 
important  plant  of  this  order  is  the  potatoe  (Solanum  tuberosum).  This 
invaluable  tuber  is  indigenous  to  the  South  American  Cordilleras,  whence 
it  was  brought  to  Europe,  and  ultimately  distributed  all  over  the  world. 
It  is  now  cultivated  in  Europe  as  far  north  as  Hammerfest  in  Lapland, 
lat.  71°.,  and  in  the  Faroes,  as  ako  in  the  lower  plateaus  of  India,  in  China, 
Japan,  Australasia,  and  New  Holland.  The  precise  period  of  its  introduction 
into  Europe  is  unknown,  towards  the  end  of  the  sixteenth  century  in  all 
probability ;  it  was  first  carried  from  Virginia  to  Ireland  in  1686.  Other 
species  of  Solanum  (S.  meloj^na,  and  ovigerum)  furnish  the  Melongena 
or  egg  plant.  The  Tomato  iFthe  fruit  of  Lycopersicum  esculentum.  As 
already  mentioned,  species  of  Nicotiana  furnish  tobacco.  The  one  generally 
cultivated  in  the  United  States  is  N.  tabacum ;  the  best  Havannah  cigars 
are  made  from  N.  repanda.  Syrian,  Turkish,  and  Persian  tobacco  are 
furnished  by  difierent  species.  The  mandrake  of  English  authors  is  the 
forked  root  of  Mandragora  officinalis.  The  Cayenne  peppers  or  Chillies  are 
derived  from  species  of  Capsicum. 

Hyoscyamus  niger.  Henbane  (Europe)  {pL  63,  fig.  1) ;  a,  the  corolla 
opened  and  reduced ;  6,  pistil ;  c,  pericarp ;  d,  cross-seqtion  of  do. ;  e,  a 
seed. 

Nicotiana  tabacum.  Tobacco  {pi  62,  fig.  11) ;  A,  top  of  the  plant ;  B, 
an  inferior  and  C  a  superior  leaf;  a,  an  opened  flower ;  i,  capsule ;  d,  do. 
burst ;  c,  a  cross-section  of  do. 

Datura  stramonium,  Jimson  weed  (corruption  of  Jamestown  weed) 
(East  Indies)  (pi.  63,  fig.  2) ;  a,  corolla  opened ;  6,  pistil ;  c,  cross-section 
of  the  pod  ;  d,  a  seed  magnified. 

Atropa  belladonna.  Belladonna  (Europe)  {pi.  68,  fi^.  3) ;  a,  expanded 
corolla ;  fr,  anther  ;  c,  pistil ;  d,  stigma  magnified  ;  e,  fruit ;  /,  cross-section 
of  do. ;  gy  seed  ;  A,  vertical  section  of  do. 

Solanum  dulcamara,  Climbing  nightshade  (Europe)  {pi.  6S,fig.  4). 

Capsicum  annuum,  Cayenne  pepper  (South  America)  {pi.  63,  fig.  5). 

Ordbr  89.  BoRAGiNACEiE,  the  Borage  Family.  Calyx  persistent,  four-  to 
fiv^-divided.  Corolla  gamopetalous,  hypogynous,  usually  regular,  five-, 
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raredy  four-cleft ;  arativation  imbricated.  Stamens  inserted  on  the  corolla, 
equal  in  number  to  its  s^^ents,  and  alternate  with  them.  Ovary  usually 
foor-lobed,  quadrilocular ;  ovules  four,  each  attached  to  the  lowest  point  of 
the  cavity,  amphitropal ;  style  simple,  basilar  (terminal  in  Ehretieae  and 
Holiotropiese) ;  stigma  simple  or  bifid.  Fruit  consisting  of  two  to  four 
distinct  achsenia  (succulent  and  consolidated  in  Ehretieae).  Seed  exalbu- 
minous,  or  with  thin  albumen ;  radicle  superior ;  cotyledons  plano-convex. 
Herbs,  shrubs,  or  trees,  with  terete  stems,  alternate  rough,  exstipulate 
leaves,  and  flowers  generally  in  scorpioidal  (gyrate)  cymes.  On  account  of 
the  asperities  in  the  leaves,  the  plants  have  sometimes  been  called 
Asperifoliee. 

Sub-order  1.  Ehretie<B.  Style  terminal.  Almost  entirely  tropical.  Tribe 
1.  Tour7iefortie€B.  Seeds  with  a  perisperm.  Examples:  Ehretia,  Toume- 
fortia,  &c.  Tribe  2.  Heliotropece.  Seeds  without  perisperm.  Examples : 
Heliotropium,  Schleidenia. 

Sub-order  2.  Boragvnea,  Style  gynobasic.  No  perisperm.  Inhabitants 
of  temperate  regions.  Tribe  3.  AnchusetB.  Carpels  adnate  to  the  receptacle. 
Examples  :  Onosmodium,  Echium,  Lycopsis,  Symphytum,  Mertensia, 
Lithospermum,  Myosotis,  &c.  Tribe  4.  Cynoglossea.  Carpels  adnate  to 
the  base  of  the  style.     Examples :  Cynoglossum,  Echinospermum. 

The  genera  adduced  of  the  two  last  tribes  all  have  North  American 
species.  There  are  in  the  entire  order  about  67  genera  and  200  species. 
Some  species  of  Heliotropium  are  eminent  for  their  fragrance.  Alkanet 
root,  which  yields  reddish-brown  dye,  is  the  product  of  Anchusa  tinctoria. 
Myosotis  palustris  is  the  Forget-me-not  Mertensia  (Pulmonaria)  virginica, 
or  Lungwort,  is  one  of  our  earliest  spring  flowers. 

Borago  oflScinalis,  Borage,  Europe  and  Asia  {pL  63,  fig.  6) ;  a,  calyx 
with  pistil;  6,  division  of  corolla  with  stamen;  c,  one  of  the  scaly 
appendages  of  the  corolla ;  d,  a  stamen ;  e,  ditto  from  before ;  /,  the  nutlets ; 
gy  one  of  these  magnified. 

Obder  90.  CoRDiACEiE,  the  Cordia  Family.  Caljrx  four-  or  five-toothed, 
inferior.  Corolla  monopetalous,  four-  or  five-cleft,  regular.  Stamens 
inserted  on  the  corolla,  alternate  with  its  segments ;  anthers  versatile. 
Ovary  free,  four-  to  eight-celled;  ovules  solitary,  pendulous,  anatropal; 
style  continuous;  stigma  four-  to  eight-cleft.  Fruit  drupaceous,  four-  to 
eight-celled.  Seed  exalbuminous,  pendulous  from  the  apex  of  the  cell  by  a 
long  funiculus,  upon  which  it  is  turned  back ;  radicle  superior ;  cotyledons 
plaited  longitudinally.  Trees  with  alternate,  rough,  exstipulate  leaves,  and 
panicled  flowers.  They  are  chiefly  natives  of  warm  countries.  Some 
yield  edible  fruits ;  their  bark  is  occasionally  bitter,  tonic,  and  astriDgent, 
and  their  wood  is  used  for  various  economical  purposes.  The  succulent 
mucilaginous  fruits  of  Cordia  myxa,  and  sebestena,  receive  the  name  of 
Sebesten  Plums.  There  are  1 1  genera  enumerated  by  Lindley,  including 
180  species.     Examples  :  Cordia,  Varronia. 

Order  91.  CoNVOLVULACEiB,  the  Convolvulus  Family.  Calyx  five- 
divided,  persistent,  imbricated,  often  bracteated.  Corolla  monopetalous, 
hypogynous,  deciduous,  regular ;  limb  five-lobed,  with  a  plaited  or  imbricated 
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sestivation;  tube  sometimes  with  scales,  ahernate  with  the  lobes  of  tfie 
limb.  Stamens  five,  inserted  in  the  base  of  the  corolla,  and  alternate  with 
its  lobes.  Disk  annular,  hypc^nous.  Ovary  free,  two-  to  four-celled, 
raroiy  by  abortion  one-celled;  ovules  definite,  erect, when  more  than  one, 
collateral ;  style  one,  usually  bifid,  rarely  two ;  stigmas  obtuse  or  acute. 
Fruit  succulent  or  capsular,  one-  to  four-celled,  with  septifragal  and 
septicidal,  or  circumscissile  dehiscence.  Seeds  albuminous ;  embryo  curved 
or  spiral ;  cotyledons  corrugated  or  inconspicuous ;  radicle  inferior.  Herbs 
or  shrubs,  usually  twining,  sometimes  parasitical,  often  with  a  milky  juice, 
and  with  alternate,  undivided,  or  lobed,  exstipulate  leaves,  rarely  leafless. 
They  occur  chiefly  in  tropical  and  temperate  regions.  The  order  has  been 
divided  into  two  sub-orders : 

Sub-order  1.  Convo/vufe^B,  true  Bindweeds,  leafy  plants,  with  the  corolline 
tube  not  scaly,  embryo  curved,  cotyledons  conspicuous. 

Sub-order  2.  Cuscutece,  Dodders,  leafless  parasites,  having  scales  on  the 
corolline  tube,  embryo  spiral  and  filiform,  cotyledons  inconspicuous.  There 
are  forty-five  genera  and  upwards  of  700  species.  Examples  :  Calystegia, 
Convolvulus,  Ipomoea,  Exogonium,  Dichondra,  Cuscuta. 

This  order  contains  plants  of  considerable  economical  importance.  Jalap 
is  obtained  from  Exogonium  purga  (Convolvulus  jalapa)  a  native  of  Mexico ; 
Convolvulus  scammonia  yields  scammony.  The  root  of  Batatas  edulis 
(Convolvulus  batatas)  is  known  as  the  sweet  potatoe. 

Exogonium  purga,  Jalap  plant,  Mexico  (pi.  63,  ßg.  7)  ;  a,  pistil ;  ft, 
capsule ;  c,  a  seed. 

Order  92.  Hydrophyllace>e,  the  Water-leaf  Family.  Herbs,  commonly 
hairy,  with  mostly  alternate  and  cut-lobed  leaves,  regular  five-merous  and 
five-androus  flowers,  as  in  the  Borage  Family,  but  the  ovary  ovoid  and 
entire,  one-celled,  with  two  parietal  few-  or  many-ovuled  placentas,  which 
usually  project  into  the  cell,  and  often  line  it  like  an  interior  pod.  Style 
two-cleft  above.  Pod  globular,  two-valved,  few-seeded.  Seeds  reticulated 
or  pitted,  amphitropous,  with  a  minute  embryo  in  cartilaginous  albumen. 
Flowers  chiefly  blue  or  white,  in  one-sided  cymes  or  racemes,  which  are 
coiled  from  the  apex  when  young;  pedicels  bractless.  Examples: 
Hydrophyllum,  Phacelia,  Eutoca.     All  North  American. 

Order  93.  Diapbnsiace>e,  Mountain-box  Family.  Dwarf  and  tufted, 
somewhat  shrubby  plants  (only  two  in  number),  with  small  and  evergreen 
heath-like  foliage,  the  fruit  agreeing  with  Polemoniaceae,  as  do  the  flowers, 
except  in  the  following  points,  viz.  Calyx  of  five  separate  and  strongly 
imbricated  persistent  sepals,  like  the  bracts.  Stamens  five,  inserted  in  the 
very  sinuses  of  the  bell-shaped  corolla ;  filaments  short  and  flat ;  anthers 
opening  transversely  across  the  cells  on  the  inside.  Style  single,  stigma 
minutely  three-lobed.  Examples :  Diapensia  and  Pyxidanthera,  both  low, 
evergreen  shrubs.  Diapensia  lapponica  is  found  in  the  Alpine  summits  of 
Mounts  Washington,  andMarcy  or  Tahawus. 

Order  94.  Polemoniace js,  the  Phlox  Family.  Calyx  inferior,  five-divided, 
persistent,  sometimes  irregular.  Corolla  regular,  rarely  irregular,  five-lobed. 
Stamens  five,  inserted  on  the  middle  of  the  tube  of  the  corolla,  and  alternate 
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with  its  segments ;  pollen  often  blue.  Disk  lobed :  ovary  free,  three-celled ; 
OToles  anatropal  or  amphitropal ;  style  simple ;  stigma  trifid.  Fruit,  a 
three-celled,  three-valved  capsule,  with  septifragal  dehiscence.  Seeds 
angular,  or  oval,  or  winged,  often  enveloped  in  mucus,  containing  spiral 
threads,  ascending  in  a  single  or  a  double  row ;  embryo  straight,  in  the  axis 
of  a  fleshy  or  horny  albumen ;  cotyledons  foliaceous,  elliptical,  or  cordate; 
radicle  inferior,  next  the  hilum.  Herbaceous  or  cUmbing  plants,  with 
opposite  or  alternate,  simple  or  compound  leaves.  They  inhabit  temperate 
countries  chiefly,  and  they  abound  in  the  north-western  part  of  America. 
There  are  17  genera  enumerated  by  Lindley,  including  104  species. 
Examples :  Polemonium,  Phlox,  Cobsea. 

Polemonium  cceruleum,  Jacob's  Ladder,  Europe  {pi.  63,  ßg.  8) ;  a,  the 
corolla  expanded ;  6,  calyx ;  c,  pistil ;  d,  capsule ;  e,  cross-section  of  ditto ; 
/,  a  seed. 

Oeder  95.  BiGNONiACEiE,  the  Bignonia  Family.  Calyx  divided  or  entire, 
sometimes  spathaceous.  Corolla  monopetalous,  hypogynous,  usually 
irregular,  four-  or  five-lobed.  Stamens  five  and  unequal,  or  four  and 
didynamous,  some  of  them  occasionally  sterile ;  anthers  bilocular.  Disk 
annular  or  glandular.  Ovary  superior,  one-  or  two-celled,  each  cell  being 
often  spuriously  divided ;  ovules  indefinite ;  style  one ;  stigma  bilamellar,  or 
two-  to  four-cleft,  or  entire.  Fruit,  a  two-celled  (sometimes  spuriously  four- 
celled)  and  two-valved  capsule,  occasionally  succulent.  Placentas,  parietal, 
sometimes  extending  to  the  centre,  and  forming  a  spurious  dissepiment, 
which  finally  separates,  bearing  the  seeds.  Seeds  winged  or  wingless,  often 
fiat  and  compressed,  exalbuminous ;  embryo  straight;  radicle  next  the 
hilum.  Trees,  shrubs,  or  herbs,  with  opposite,  rarely  alternate,  exstipulate 
leaves.  They  abound  generally  in  tropical  regions,  but  some  of  them  are 
widely  distributed.     The  order  has  been  divided  into  four  sub-orders : 

Sub-order  1.  BignoniecB,  capsule  two-valved,  two-celled,  sometimes 
spuriously  four-celled,  with  a  dissepiment  parallel  or  contrary  to  the  valves, 
at  length  free,  bearing  the  seeds,  which  are  transverse,  compressed,  and 
winged. 

Sub-order  2.  Cyrtandrece  (Didymocarpese),  fruit  succulent  or  capsular, 
or  siliquose  and  two-valved ;  seeds  small,  ovate,  or  cylindrical,  suspended, 
apterous,  sometimes  comose. 

Sub-order  3.  Crescentiece,  firuit  woody  and  melon-shaped,  inclosing 
large  seeds  which  are  immersed  in  the  pulp  of  the  placentas. 

Sub-order  4.  Pedaliece,  fruit  drupaceous,  rarely  capsular  and  two- 
valved,  spuriously  many-celled;  seeds  few,  large,  and  apterous,  pendu- 
lous, erect,  or  transverse.  These  are  reckoned  separate  orders  by 
many.  There  are  upwards  of  one  hundred  known  genera  and 
about  650  species.  Examples :  Bignonia,  Tecoma,  Catalpa,  Spathodea, 
Eccremocarpus,  Cyrtandra,  Didymocarpus,  Crescentia,  Pedalium,  Sesamum, 
Martynia. 

The  Bignonia  Family  embraces  many  species  of  great  beauty.  The 
most  conspicuous  North  American  forms  are  Tecoma  (T.  radicans,  or 
Trumpet  Creeper)  and  Catalpa  (C.  bignonioides,  Catalpa,  or  Catawba  tree), 
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both  well-known  plants,  the  former  a  climber,  conspicuous  for  its  showy 
crimson  flowers,  the  latter  a  tree  with  large  heart-shaped  leaves. 

Jacaranda  tomentosa,  Mexico  (pL  63,  ßg,  9). 

Bignonia  leucoxylon,  Antilles  (pL  63,  ßg.  10) ;  a,  the  calyx ;  b,  portion 
of  the  corolla  tube  laid  open ;  c,  pistil ;  d,  side  of  the  stigma. 

Order  96.  Gentianacba,  the  Gentian  Family.  Calyx  gamosepalotu^ 
usually  five-divided,  sometimes  four-,  six-,  eight-,  or  ten-divided,  persistent. 
Corolla  gamopetalous,  hypogynous,  usually  regular  and  marcescent;  limb 
sometimes  fringed,  divided  into  as  many  lobes  as  the  calyx;  aestivation 
plaited  or  imbricate-twisted.  Stamens  inserted  upon  the  corolla,  alternate 
with  its  segments,  and  equal  to  them  in  number,  some  of  them  occasionally 
abortive.  Ovary  composed  of  two  carpels,  unilocular,  or  partially  bilocular; 
ovules  00,  anatropal ;  style  one,  continuous ;  stigmas,  one  or  two.  Fruit, 
capsular  or  baccate,  one-celled,  usually  bivalvular,  with  septicidal,  or  rarely 
loculicidal  dehiscence.  Seeds  00,  small ;  embryo  straight,  minute,  in  the 
axis  of  soft,  fleshy  albumen ;  radicle  next  the  hilum.  Herbs,  seldom  shrubs, 
with  opposite,  rarely  alternate,  entire  or  divided,  exstipulate  leaves,  which 
are  often  three-  to  five-ribbed.  The  plants  of  the  order  are  distributed 
generally  over  the  globe,  inhabiting  both  cold  and  warm  regions.  They 
are  rare  in  arctic  and  antarctic  islands.  They  exhibit  great  varieties  of 
colors,  and  many  are  highly  prized  for  their  beauty. 

Sub-order  1.  Gentianece,  Lobes  of  the  corolla,  twisted  to  the  right  in 
the  bud,  with  the  folds  at  the  sinuses,  when  present,  plaited.  Leaves  almost 
always  opposite  or  whorled,  entire,  those  of  the  stem  sessile.  Tribe  L 
Chironiece,  Anthers  without  connective,  with  the  cells  opening  by  a  slit, 
abbreviated  into  a  pore.  Examples:  Chironia,  Lapithea,  &c.  Tribe  2. 
Chhrece,  A  connective.  Style  distinct,  caducous.  Examples :  Sabbatia, 
Erythrsea,  &c.  Tribe  3.  Lisianthece,  A  connective.  Style  persistent, 
distinct  from  the  double  or  simple  stigmata.  Tropical  plants,  almost 
exclusively  American.  Examples  :  Pagcea,  Prepusa,  &c.  Tribe  4. 
Swertiece.  A  connective.  Stigmata  sessile  or  confluent  with  the  persistent 
style.  Plants  inhabiting  northern  latitudes  or  the  summits  of  mountains. 
Examples :  Gentiana,  Bartonia,  Halenia,  Frasera. 

Sub-order  2.  Menyanthidece.  Lobes  of  the  corolla  valvate  in  the  bud, 
with  the  edges  turned  inwards.  Stem-leaves  alternate,  petioled.  Seed 
coat  hard  or  bony.  Plants  growing  in  wet  places.  Examples:  Menyanthes, 
Limnanthemum. 

Sub-order  3.  Obolariece,  Lobes  of  the  corolla  imbricated  in  the  bud. 
Leaves  opposite,  sessile.  Ovules  covering  the  whole  inner  surface  of  the 
ovary.     Example:  Obolaria. 

Lindley  assigns  60  genera  and  about  450  species  to  the  order 
(Jentianaceae.  Most  of  the  genera  indicated  above  have  North  American 
representatives. 

(Jentiana  pneumonanthe,  common  gentian,  Europe  {pL  63,  fig,  11): 
a,  calyx;  6,  corolla  displayed;  c,  capsule;  d,  a  seed  magnified;  e, 
seed. 

Oeder  97.  LooANiACBÄ.  Calyx,  four-  or  five-leaved,  with  aestivation 
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fmlnricate  or  combined  with  valvate.  Corolla  hypogynoos,  with  the  limb 
four-  or  five-fid,  the  division  similarly  valvate  or  imbricated.  Stamens 
inserted  on  the  tube  of  the  corolla,  equal  and  alternate,  ch*  reduced  to  one. 
Anthers  introrse,  bilocular,  opening  longitudinally.  Ovary  free,  of  two 
cells,  sometimes  subdivided,  each  into  two  others,  by  the  reflexion  of  their 
walls,  each  inclosing  one  or  more  ovules  fixed  at  the  internal  angle, 
ascending,  or  more  frequently  peltate.  Style  simple,  terminated  by  an 
undivided,  or  more  rarely,  bilobed  stigma.  Fruit  fleshy  or  capsular,  with 
septicidal  dehiscence,  rarely  septifragal.  Seeds  often  winged  or  peltate, 
presenting  in  the  axis  of  a  fleshy  or  cartilaginous  perisperm,  an  embryo 
with  plano-convex,  or  foliaceous  cotyledons,  the  cylindrical  radicle  turned 
towards  the  hilum,  or  parallel  to  it.  Species  almost  entirely  tropical. 
Trees  or  shrubs,  rarely  herbs,  distinguished  from  the  Apocyaneae  by  their 
watery  juice,  and  the  stipules  which  usually  unite  the  petioles  of  the 
opposite  and  simple  leaves.  Flowers  solitary  in  the  axils  of  these  leaves,  or 
grouped  in  corymbs,  in  axillary  or  terminal  panicles. 

Sub-order  1.  StrychnecB.  iEstivation  of  corolla  valvate;  fruit,  a  two-  or 
three-celled  berry  or  capsule,  seeds  peltate,  embryo  rather  large.  Examples : 
Strychnos,  Curare,  ^c. 

Sub-order  2.  Loganiece.  iEstivation  of  corolla  convolute ;  fruit  a 
bilocular  capsule  or  nuculanium,  seeds  peltate,  sometimes  winged. 
Examples:  Logania,  Gelsemium. 

Sub-order  3.  Spigeliece.  iEstivation  of  corolla  valvate ;  fruit  a  didymous 
capsule,  seeds  apterous,  embryo  small,  cotyledons  inconspicuous.  Examples: 
Spigelia,  Coelostylis,  Mitreola. 

The  plants  of  this  order  embrace  the  most  virulent  poisons  known.  One 
of  these,  Strychnos  nux-vomica,  a  tree  found  on  the  coasts  of  Malabar  and 
Coromandel,  has  for  its  seeds  the  deadly  nux-vomica.  The  fruit  is  much 
like  an  orange,  the  seeds  being  embedded  in  a  mucilaginous  pulp.  Two 
alkaloids  are  obtained  from  the  nux-vomica,  strychnine  and  brucine, 
occurring  in  combination  with  igasuric  or  strychnic  acid.  Strychnine  is 
also  found  in  other  species  of  Strychnos.  The  poison,  called  tieuti,  used 
by  the  Malays  to  envenom  their  daggers  and  creases,  is  obtained  from 
Strychnos  tieute.  The  wourali,  or  ourari,  with  which  the  South  American 
Indians  poison  their  arrows,  likewise  owes  its  properties  to  strychnine. 
False  angustura  bark  is  obtained  from  the  nux-vomica  tree.  Less  than  a 
grain  of  strychnine  has  been  known  to  kill  a  dog.  This  poison  is  used  to 
advantage  in  North  America,  for  killing  wolves  and  other  wild  animals,  by 
spreading  it  on  pieces  of  meat  laid  in  accessible  and  frequented  places. 
Spigelia  marilandica,  or  Pink-root,  is  employed  as  a  vermifuge. 

Spigelia  marilandica.  Pink-root  United  States  (pL  63,  ßg.  12). 

Order  98.  Apocyanacejb,  the  Dogbane  Family.  Calyx  usually  five- 
partite,  persistent.  Corolla  hypogynous,  gamopetalous,  regular,  usually 
five-lobed,  deciduous ;  sestivation  contorted,  twisting  in  some  cases  to  the 
right,  in  others  to  the  left.  Stamens  five,  inserted  on  the  corolla,  alternate 
with  its  segments;  filaments  distinct;  anthers  two-celled,  dehiscing 
longitudinally ;  poUen  granular,  globose,  or  three-lobed,  immediately  applied 
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to  the  stigma.  Ovaries  two,  and  each  unilocular,  or  one  and  bilocular; 
ovules  00 ;  styles  two  or  one ;  stigma  one,  with  a  contraction  in  the  middle. 
Fruit  follicular  or  capsular,  or  drupaceous  or  baccate,  double  or  single. 
Seeds  00,  rarely  definite,  usually  pendulous ;  albumen  cartilaginous,  or 
fleshy,  rarely  0 ;  embryo  foliaceous ;  radicle  turned  towards  the  hilum. 
Trees  or  shrubs,  usually  lactescent,  with  entire,  generally  opposite, 
exstipulate  leaves,  with  interpetiolary  cilia  or  glands.  They  are  chiefly 
found  in  tropical  regions.  Lindley  enumerates  100  genera,  including  566 
species. 

Sub-order  1.  CarissecB,  Ovary  single,  bilocular,  or  unilocular,  with 
placentas  parietal  and  corresponding  to  the  suture  of  the  carpels.  Fruit 
baccate,  very  rarely  capsular.     Example  :  Carissa. 

Sub-order  2.  Ophiozykce,  Ovary  double,  fruit  drupaceous.  Examples : 
Ophioxylon,  Cerbera. 

Sub-order  3.  Euapocyanece.  Ovary  double.  Fruit  follicular;  follicles 
often  fleshy  or  pulpy.  Tribe  1.  Plumeriece.  Seeds  without  hairs,  often 
peltate.  Examples:  Hunteria,  Tabernaemontana,  &c.  Tribe2.  AhtoniecB, 
Follicles  coriaceous ;  seeds  peltate,  ciliate  ;  cilise  elongated,  forming  a  kind 
of  coma  at  the  two  ends  of  the  seeds.  Example :  ^Istonia.  Tribe  8. 
EchitecB,  Follicles  coriaceous  or  membranous,  distinct  or  rarely  united  so 
as  to  constitute  a  single  capsule.  Seeds  comatose  towards  the  hilum  or 
point  of  attachment.     Examples  :  Apocynum,  Nerium. 

Sub-order  4.  Wrightiece.  Seeds  comatose  at  the  apex.  Example: 
Wrightia, 

The  sole  representative  of  this  order  in  the  northern  part  of  North 
America  is  the  genus  Apocynum  or  dogbane,  supposed  to  be  poisonous  to 
dogs.  Many  plants  of  the  order  are  poisonous,  although  a  few  yield  edible 
fruits.  The  Tanghin  poison  of  Madagascar  is  obtained  from  the  seeds  of 
Tanginia  venenata.  Even  the  common  Oleander  (Nerium)  is  poisonous. 
Species  of  Urceola  and  Vahea  supply  caoutchouc.  The  juice  of  Taber- 
naemontana utilis,  the  Cow  tree  of  Demerara,  is  used  as  milk. 

Nerium  oleander,  Oleander  (Europe  and  Asia)  (pi,  63,  ßg.  13)  ;  a, 
anther ;  b,  pistil ;  c,  a  seed. 

Order  99.  AscLEPiADACEiE,  the  Milkweed  Family.  Calyx  five-divided, 
persistent.  Corolla  synpetalous  (monopetalous),  hypogynous,  regular,  five- 
lobed,  deciduous;  aestivation  imbricate,  rarely  valvate.  Stamens  five, 
inserted  into  the  base  of  the  corolla,  and  alternate  with  its  segments; 
filaments  usually  combined  so  as  to  form  a  tube  ;  staminal  tube  rarely  naked 
behind,  generally  furnished  with  a  corona  (crown)  of  variously-formed 
leaves,  which  are  either  distinct  or  connate.  Anthers  bilocular,  each  cell 
sometimes  spuriously  divided ;  pollen,  when  the  anther  dehisces,  cohering 
in  masses  (pollinia),  which  are  either  as  numerous  as  the  cells,  or  are 
confluent  in  pairs,  and  adhere  to  the  five  stigmatic  processes,  either  in  sets 
of  two  or  four,  or  singly.  Ovaries  two ;  ovules  00 ;  styles  two,  closely 
approaching  each  other,  often  very  short ;  stigma  common  in  both  styles, 
dilated,  quinquangular ;  the  angles  furnished  with  cartilaginous  corpuscles 
which  retain  the  pollinia,  or  with  glands.  Fruit  consisting  of  two  fdlicles 
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(iometimes  only  one  by  abortion),  having  a  placenta  on  the  ventral  suture. 
Seeds  00,  imbricate,  pendulous,  usually  comose  (hairy)  at  the  hilum; 
albumen  thin ;  embryo  straight ;  cotyledons  leafy ;  radicle  superior. 
Shrubs,  or  occasionally  herbs,  usually  with  milky  juice,  and  often  twining. 
The  leaves  are  usually  opposite,  sometimes  alternate  or  verticillate,  with 
interpetiolary  cilia  in  place  of  stipules.  The  gynostegium,  staminal  crown 
or  peculiar  hooded  (cucuUate)  appendages,  prolonged  from  the  tube  of  the 
filaments,  which  occur  in  many  of  the  plants  of  this  order,  give  a  peculiar 
ibpect  to  their  flowers.  They  inhabit  chiefly  warm  and  tropical  regions, 
but  many  species  extend  to  northern  climates.  Many  succulent  species  are 
found  in  the  south  of  Africa.  Lindley  enumerates  141  genera,  including 
910  species. 

Tribe  1.  Ceropegiece,  Pollinia  upright.  Examples :  Ceropegia,  Hoya, 
Stapelia.  Tribe  2.  Gonolobe<B,  Pollinia  horizontal.  Example  :  Gonolobus. 
Tribe  3.  Oxypetakce,  Pollinia  pendent,  supported  by  winged  processes,  with 
a  lateral  spur.  Example :  Calostigma.  Tribe  4.  Äsclepiece,  Pollinia 
pendent.  Examples  :  Asclepias,  Acerates,  Euslenia.  Tribe  5.  Periplocece. 
Pollinia  granular.  Granules  four-lobed.  Example:  Periploca.  Tribe  6. 
SecamonecB,  Anther|^four-locular,  pollinia  twenty  applied  by  fours  to  the 
summit  of  the  corpuscles.     Example :  Secamone. 

The  milky  juice  with  which  plants  of  this  order  abound,  is  usually  bitter 
and  acrid,  sometimes  mild,  as  in  the  Cow  plant  of  Ceylon,  Gymnema 
lactiferum.  The  wax  plant  of  greenhouses  (Hoya  carnosa)  derives  its 
name  from  the  peculiar  appearance  of  the  flowers.  The  stapelias  are 
remarkable  for  the  odor  of  the  blossoms,  which  resembles  that  of  rotten  flesh. 
Flesh  flies,  it  is  said,  are  deceived  to  such  an  extent  by  the  smell,  as  to 
deposit  their  eggs  on  the  plant.  The  most  conspicuous  species  of  the 
United  States  is  Asclepias  comuti  (A.  syriaca)  known  as  silk  or  milk  weed, 
a  plant  of  some  economical  value.  In  certain  districts  of  Europe,  as  in 
Silesia,  it  is  cultivated  on  a  large  scale.  The  stem  is  rotted  like  hemp,  and 
yields  a  strong  fibre  ;  the  long  silky  hairs  attached  to  the  seeds  are  spun  into 
various  fabrics  with  silk  or  cotton,  or  else  used  in  pillows  as  a  substitute  for 
down.  Sugar  has  been  extracted  from  the  flowers,  and  the  juice  contains 
an  abundance  of  caoutchouc.  The  hairs  of  the  seeds,  when  properly  pre- 
pared, afibrd  an  excellent  gun-cotton,  much  superior  to  that  from  true  cotton. 

Cynanchum  vincetoxicum  (Europe)  {pi.  64,  fig.  1)  ;  ö,  flower  branch  ; 
6,  natural  size  of  the  flower ;  c,  process  of  the  stigma ;  rf,  section  of  the 
ovary ;  «,  pollen  mass ;  /,  pistil ;  g,  seed  vessels ;  A,  seed ;  t,  vertical  section 
of  do. 

Asclepias  comuti  (A.  syriaca).  Milkweed  (United  States)  (pi  64,  fig.  2)  ; 
a,  group  of  flowers ;  b,  corona ;  c,  the  calyx ;  d,  stamina ;  c,  segments  of 
corona  exhibiting  some  of  the  pollinia;  /,  two  attached  pollen  masses 
magnified ;  g,  section  of  the  seed  vessel ;  h,  a  seed ;  f,  vertical  section 
of  do. 

Order  100.  Oleacbä,  the  Olive  Family.  Flowers  »,  sometimes  4». 
Calyx  gamosepalous,  divided,  persistent.  Corolla  gamopetalous,  hypogynous, 
four-deft,  sometimes  of  four  petals  which  are  connected  in  pairs  by  means 
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of  the  filaments,  sometimes  0 ;  eestivation  somewhat  valvate.  Stamens  two 
(rarely  four),  alternate  with  the  coroUine  segments ;  anthers  dithecal,  with 
longitudinal  dehiscence.  Disk  0.  Ovary  free,  two-celled ;  ovules  in  pairs, 
collateral  or  pendulous;  style  one,  or  0;  stigma  entire  or  bifid.  Fruit 
drupaceous,  baccate  or  capsular,  sometimes  samaroid.  Seeds  often  by 
abortion  solitary ;  albumen  dense,  fleshy,  abundant ;  emlnyo  straight,  about 
half  the  length  of  the  albumen  ;  cotyledons  leafy  ;  radicle  superior.  Trete 
or  shrubs,  with  opposite  leaves,  which  are  either  simple  or  compound. 
Found  chiefly  in  temperate  regions.  They  occur  in  North  America,  Asia, 
Europe,  and  New  Holland.  There  are  two  sections  of  the  order:  1.  Oto», 
with  a  drupaceous  or  berried  fruit.  2.  Fraxinece,  with  a  samaroid  (winged) 
fruit.  Lindley  mentions  twenty-four  genera,  including  180  species. 
Examples :  Olea,  Ligustrum,  Chionanthus,  Fraxinus,  Syringa. 

The  most  important  plant  of  this  order  is  the  olive,  Olea  europaea,  whose 
fruit  yields  olive  oil  by  expression.  The  best  oil  comes  from  Provence  and 
Florence.  Castile  soap  is  made  from  olive  oil  and  soda.  Potash  and  oil 
make  a  soft  soap.  A  species  (Olea  americana)  indigenous  in  the  southern 
United  States,  is  called  devilwood.  The  so-called  flowers  of  tea  are,  in 
part,  the  blossoms  of  Olet  fragrans,  a  Chinese  species.^  The  Lilac,  Syringa 
vulgaris,  and  the  Privet,  Ligustrum  vulgare,  belong  to  this  order,  and  are 
both  naturalized  in  some  parts  of  the  United  States.  Chionanthus  or  the 
Fringe  tree  is  a  very  ornamental  American  species.  The  timber  of 
Fraxinus  or  the  ash,  is  highly  valuable. 

Olea  europsea,  ihe  Olive  (Europe)  (pi.  62,  ßg,  3) ;  a,  a  flower  branch 
reduced  ;  b,  a  flower ;  c,  pistil ;  rf,  vertical  section  of  do. ;  c,  do.  of  fruit ; 
/  and  g,  sections  of  the  nut ;  A,  embryo. 

Order  101.  Jasminace^,  the  Jessamine  Family.  Flowers  9,  calyx  five- 
to  eight-divided  or  toothed,  persistent.  Cordla  monopetalous,  hyp<^ynou8, 
regular,  salver-shaped,  five-  to  eight-divided  ;  aestivation  twisted  or  valvate. 
Stamens  two,  inserted  on  the  corolla,  included;  anthers  bilocular,  with 
longitudinal  dehiscence.  Disk  0.  Ovary  free,  two-celled ;  ovules  erect, 
anatropal,  one  to  four  in  each  cell ;  style  one ;  stigma  two-lobed.  Fruit  a 
double  berry,  or  a  pyxidium,  or  a  two-valved  capsule.  Seeds  usually 
solitary,  rarely  in  pairs,  albuminous  or  exalbuminous ;  embryo  straight; 
radicle  inferior.  Shrubs,  often  with  twining  stems,  and  opposite  or  alternate, 
pinnate  leaves.  They  abound  chiefly  in  the  tropical  parts  of  India.  They 
have  frequently  fragrant  flowers  which  yield  oils,  and  their  leaves  and  roots 
are  sometimes  bitter.  There  are  five  genera  and  one  hundred  speqies. 
Examples  :  Jasminum,  Nyctanthes,  Bolivaria.  Species  of  Jessamine 
(Jasminum)  have  become  naturalized  in  the  Southern  States. 

Jasminum  officinale  (Southern  Asia)  (pL  62,  fig.  4) ;  a,  calyx ;  6,  corolla 
displayed. 

Order  102.  Mtrsinace^,  the  Myrsine  Family.  Flowers  hermaphrodite 
or  occasionally  unisexual.  Calyx  four-  to  five-cleft,  persistent.  Corolla 
monopetalous,  hypogynous,  four-  to  five-cleft,  equal.  Stamens  four  to  five, 
inserted  into  the  corolla,  and  opposite  to  its  segments ;  filaments  distinct, 
rarely  united,  sometimes  0,  occasionally  five  sterile  petaloid  altematüag 
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ones ;  anthers  sagittate,  erect,  bilocular,  with  longitudinal  dehiscence.  Ovary 
free  or  slightly  adherent,  unilocular ;  ovules  definite  or  indefinite,  campylo- 
tropal,  immersed  in  a  free  central  placenta ;  style  single ;  stigma  simple  or 
lobed.  Fruit  fleshy,  one-  or  many-seeded.  Seeds  angular  or  roundish,  with 
a  concave  hilum,  and  a  membranous  spermoderm ;  albumen  homy  ;  embryo 
usually  curved,  often  heterotropal ;  cotyledons  short ;  radicle  horizontal 
when  the  seed  is  solitary,  inferior  when  there  are  several  seeds.  Trees, 
shrubs,  or  undershnibs,  with  alternate  or  opposite,  coriaceous,  exstipulate 
leaves.  They  are  much  restricted  as  regards  their  geographical  limits,  and 
they  are  said  to  abound  chiefly  in  islands  with  an  equable  temperature. 
They  are  found  in  Africa,  Asia,  and  America.  Little  is  known  regarding 
their  properties.  Theophrasta  jussiaei  is  a  prickly-leaved  shrub,  which  is 
called  Coco  in  St.  Domingo.  Its  seeds  are  eatable,  and  a  kind  of  bread  is 
made  from  them.  The  Ardisias  are  prized  for  the  beauty  of  their  foliage. 
There  are  thirty-one  known  genera,  and  325  species.  Examples :  Myrsine, 
Ardisia,  Msesa,  Jacquinia. 

Order  103.  SAPOTACEiS,  the  Sapodilla  Family.  Flowers  hermaphrodite. 
Calyx  regular,  with  five,  sometimes  four  to  eight  divisions,  persistent; 
«estivation  valvate  or  imbricate.  Corolla  moiaopetalous,  hypogynous, 
deciduous,  regular,  its  lobes  equal  to,  rarely  twice  or  thrice  as  many  as, 
those  of  the  calyx.  Stamens  inserted  on  the  corolla,  definite,  distinct ; 
fertile  ones  as  many  as,  rarely  more  than,  the  segments  of  the  calyx,  with 
which  they  alternate ;  sterile  ones  alternating  with  the  fertile  ones,  rarely 
wanting.  Disk  0.  Ovary  firee,  plurilocular ;  ovules  solitary,  anatropal, 
ascending  or  pendulous ;  style  one ;  stigma  simple,  sometimes  lobed.  Fruit 
fleshy,  plurilocular,  or  by  abortion  unilocular.  Seeds  nut-like,  solitary; 
testa  bony  and  shining,  with  a  long  scar  on  its  inner  face ;  embryo  large, 
erect,  white ;  albumen  usually  fleshy ;  sometimes  0 ;  cotyledons  in  the 
albuminous  seeds,  foliaceous,  in  the  exalbuminous,  fleshy  ;  radicle  straight  or 
slightly  curved,  pointing  to  the  hilum.  Lactescent  trees  or  shrubs,  with 
alternate,  exstipulate,  entire,  coriaceous  leaves.  They  are  natives  chiefly 
of  the  tropical  parts  of  India,  Africa,  and  America.  The  number  of  known 
genera  noticed  by  Lindley  is  twenty-one,  species  212.  Examples :  Isonandra, 
Achras,  &c. 

Some  species  of  this  family  furnish  fruit  of  great  excellence,  as  the 
Sappodilla  plum,  and  naseberry  in  the  West  Indies  from  species  of  Achras. 
Shea  butter  is  probably  derived  from  Bassia  parkii.  The  most  important 
product  is  Gutta  Percha,  the  concrete  juice  of  Isonandra  gutta  and  perhaps 
of  other  species,  found  in  Singapore,  Borneo,  and  Malacca.  This  substance 
is  rapidly  coming  into  use  for  a  vast  variety  of  purposes,  being  very  tough, 
softening  readily  by  the  heat  of  boiling  water,  and  sufficiently  elastic  at 
ordinary  temperatures  without  being  extensible  like  caoutchouc. 

Mimusops  dissecta  (Manilla)  {pL  64,  fig.  3)  ;  a,  flower  branch  with  the 
leaves  removed ;  6,  flower  opened ;  c,  anther  ;  rf,  a  fruit  branch ;  e,  a  seed. 

Order  104.  AaniFOLiACEiE  or  iLiciNEiE,  the  Holly  Family.  Sepals  four 
to  six ;  aestivation  imbricated.  Corolla  monopetalous,  hypogynous,  four  to 
six-parted;    aestivation  imbricate.      Stamens    inserted    into  the  corolla, 
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alternate  with  its  segments,  and  equal  to  them  in  number ;  filaments  straiglit ; 
anthers  adnate,  bilocular,  introrse.  Disk  0.  Ovary  free,  fleshy,  somewhat 
truncate,  two-  to  six-celled ;  ovules  solitary,  anatropal,  pendulous  from  a 
cup-shaped  funiculus ;  stigma  nearly  sessile,  lobed.  Fruit  fleshy,  indehiscent, 
with  two  to  six  monospermous  nucules,  and  hence  it  is  sometimes  called  a 
nuculanium.  Seed  suspended  ;  albumen  large,  fleshy  ;  emoryo  small,  lying 
next  the  hilum ;  cotyledons  small  ;  radicle  superior.  Evergreen  trees  or 
shrubs,  with  alternate  or  opposite,  coriaceous,  simple,  exstipulate  leaves. 
They  are  found  in  various  parts  of  the  world,  as  in  Europe,  North  and 
South  America,  and  Africa.  Lindley  enumerates  eleven  genera,  including 
110  species.     Examples  :  Ilex,  Prinos,  Nemopanthes. 

All  the  above-mentioned  genera  are  North  American.  The  American 
Holly,  Ilex  opaca,  has  less  glossy  leaves  and  less  brilliant  berries  than  the 
European,  I.  aquifolium.  The  leaves  of  Ilex  paraguayensis  constitute  the 
Yerba  mat^  or  Paraguay  tea. 

Ilex  aquifolium,  European  Holly  {pi.  71,  ßg,  6) ;  a-g. 

Order  105.  EeENACEiE,  the  Ebony  Family.  Flowers  hermaphrodite  or 
unisexual.  Calyx  three-  to  seven-divided,  nearly  equal,  persistent  Corolla 
gamopetalous,  regular,  deciduous ;  somewhat  coriaceous ;  limb  three-  to 
seven-divided;  sBstivation  imbricated.  Stamens  either  attached  to  the 
corolla  or  hypogynous,  two  or  four  times  as  many  as  the  coroUine  segments, 
rarely  equal  to  them  in  number,  and  then  alternate  with  them ;  filaments 
usually  in  two  rows,  the  inner  row  having  smaller  anthers ;  anthers  erect, 
lanceolate,  bilocular,  with  longitudinal  dehiscence.  Ovary  free,  sessile, 
plurilocular;  ovules  one  to  two  in  each  cell,  pendulous;  style  divided, 
rarely  simple ;  stigmas  bifid  or  simple.  Fruit  fleshy,  round  or  oval,  the 
pericarp  sometimes  opening  regularly.  Seeds  few;  testa  membranous; 
embryo  straight,  nearly  in  the  axis  of  cartilaginous  albumen ;  cotyledons 
leafy ;  radicle  taper,  next  the  hilum.  Trees  or  shrubs,  not  lactescent,  with 
alternate,  exstipulate,  coriaceous  leaves.  They  are  chiefly  found  in  tropical 
regions,  and  many  species  are  met  with  in  India.  The  plants  are  in  general 
remarkable  for  the  hardness  and  durability  of  their  wood.  Some  yield 
edible  fruit.  Diospyros  ebenus,  and  other  African  and  Asiatic  species, 
supply  Ebony,  which  is  the  black  duramen  of  the  tree.  Other  species  of 
Diospyros  furnish  Ironwood.  Diospyros  virginiana,  the  Persimmon,  yields 
a  fruit  which  is  astringent  when  green,  but  becomes  sweet  and  eatable 
when  ripe,  especially  after  being  acted  on  by  frost.  D.  kahi  is  the  Keg-fig 
of  Japan,  the  fruit  of  which  resembles  a  plum.  Lindley  notices  nine 
genera,  including  160  species.     Examples :  Diospyros,  Royena,  Maba. 

Order  106.  STYRACACEiE,  the  Storax  Family.  Calyx  persistent,  with  an 
entire  or  a  five-  or  four-divided  limb.  Corolla  gamopetalous,  regular, 
inserted  in  the  calyx ;  sestivation  imbricated  or  valvate.  Stamens  definite 
or  00,  attached  to  the  corolline  tube,  of  unequal  length ;  filaments  often 
slightly  united  at  their  base  in  one  or  more  parcels ;  anthers  innate,  dithecal, 
introrse.  Ovary  either  free  or  cohering  more  or  less  to  the  calycine  tube, 
two-  to  five-celled,  the  septa  occasionally  deficient  towards  the  centre; 
ovules,  two  to  four  in  each  cell,  or  00,  pendulous,  sometimes  the  upper  onM 
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ascending;  style  simple;  stigma  simple.  Fruit  inclosed  in  the  cal)T[, 
drupaceous,  usually  unilocular  by  abortion.  Seeds  usually  solitary,  erect, 
or  suspended ;  embryo  slender,  in  the  axis  of  fleshy  albumen ;  cotyledons 
flat,  foliaceous ;  radicle  long,  pointing  to  the  hilum.  Trees  or  shrubs,  with 
alternate,  exstipulate  leaves,  and  frequently  stellate  hairs.  They  are 
«chiefly  natives  of  warm  countries.  There  are  two  sections  :  1.  StyracecB, 
with  a  more  or  less  valvate  sBstivation  of  the  corolla,  and  long  anthers.  2. 
SymplocecBy  with  a  quincuncial  corolßne  aestivation,  and  roundish  anthers. 
Lindley  gives  6  genera,  including  115  species.  Examples:  Styrax,  Halesia, 
Symplocos. 

Storax,  a  well-known  balsamic,  resinous  substance,  is  the  concrete  juice 
of  Styrax  officinale,  a  native  of  the  Mediterranean  region.  Styrax  benzoin, 
a  tree  growing  in  Sumatra  and  Borneo,  furnishes  gum  benzoin.  North 
American  representatives  are  species  of  Halesia  or  Snow-drop  tree,  found 
in  the  southern  States. 

Styrax  benzoin  (pi,  64,  ßg.  4) ;  ä,  a  flowering  branch ;  6,  a  flower ;  c, 
ditto  exposed ;  d,  anthers ;  e,  the  pistil ;  /,  section  of  ovary ;  g,  fruit ;  A, 
portion  of  the  pericarp  removed,  showing  the  stone ;  i,  the  stone  with  the 
upper  portion  removed ;  k,  section  of  seed. 

Ordeji  107.  CoLUMELLiACEiE,  the  Columellia  Family.  Calyx  superior, 
quinquepartite.  Corolla  rotate,  inserted  into  the  calyx,  five-  to  eight-parted ; 
aestivation  imbricate.  Stamens  two,  inserted  in  the  throat  of  the  corolla ; 
anthers  roundish,  three-lobed,  extrorse,  each  consisting  of  six  linear,  sinuous 
ceils,  arranged  in  pairs,  dehiscing  longitudinally,  and  attached  to  a  three- 
lobed,  fleshy  connective.  Disk  fleshy,  perigynous.  Ovary  adhering  to  the 
calycine  tube,  two-celled ;  ovules  00 ;  style  simple,  smooth ;  stigma  capitate, 
two-lobed.  Fruit,  a  bilocular,  bivalvular  capsule,  with  both  septicidal  and 
loculicidal  dehiscence.  Seeds  00;  testa  smooth  and  coriaceous;  embryo 
straight,  in  the  axis  of  fleshy  albumen ;  cotyledons  oval,  obtuse ;  radicle 
long,  pointing  to  the  hilum.  Ever^een  shrubs  or  trees,  with  opposite, 
entire,  exstipulate  leaves,  and  solitary  yellow  flowers.  Natives  of  Mexico 
and  Peru.  Their  properties  unknown.  There  is  one  genus  mentioned, 
including  three  species.    Example :  Columellia. 

Order  108.  EpACRiDACEiE,  the  Epacris  Family.  Calyx  five-,  rarely  four- 
parted,  often  colored,  persistent.  Corolla  inserted  at  the  base  of  the  calyx, 
or  hypogynous,  deciduous  or  marcescent,  monopetalous,  sometimes  separable 
into  five  petals ;  limb  with  five,  rarely  four  equal  divisions,  sometimes  by 
the  cohesion  of  the  segments  bursting  transversely ;  aestivation  imbricated 
or  valvate.  Stamens  inserted  with  or  on  the  corolla,  equal  in  number  to, 
and  alternate  with  its  segments,  rarely  fewer ;  anthers  one-celled,  without 
appendages,  opening  longitudinally ;  pollen  round,  or  formed  of  three  united 
grains,  attached  to  a  single  central  receptacle.  Ovary  sessile,  free, 
plurilocular,  rarely  unilocular,  surrounded  by  scales  at  the  base ;  ovules 
solitary  or  00;  style  one;  stigma  simple,  sometimes  toothed.  Fruit 
drupaceous,  baccate,  or  capsular.  Seeds  albuminous;  embryo  slender,  in 
the  axis  of  fleshy  albumen,  and  about  half  its  length.  Shrubs  or  small  trees, 
with  alternate,  rarely  opposite,  exstipulate  leaves,  which  are  sometimes  half- 
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amplexicaul  at  the  base.  They  are  allied  to  Ericaceae,  and  seem  to  occupy 
the  place  of  heaths  in  Australia.  They  are  distinguished  from  heaths  by 
the  structure  of  their  anthers.  They  are  cultivated  for  the  beauty  of  their 
flowers.  In  some  cases  they  yield  edible  fruits.  One  of  the  plants  called 
Native  Currant  in  Australia  is  Leucopogon  richei.  The  order  has  been 
divided  into  two  sections:  1.  EpacrecB,  polyspermous.  2,  Stypheliea, 
monospermous.  There  are  30  known  genera  and  320  species,  according 
to  Lindley.  Examples :  Epacris,  '  Sprengelia^  Styphelia,  Leucopc^on, 
Lissanthe. 

Order  109.  VACciNiACEiE,  the  Cranberry  Family.  Calyx  superior,  entire, 
four-  to  six-lobed.  Corolla  monopetalous,  four-  to  six-lobed ;  aestivation 
imbricated.  Stamens  distinct,  eight  to  twelve,  inserted  into  an  epigynous 
disk;  anthers  bilocular,  with  two  horn-like  cells,  dehiscing  by  pores. 
Ovary  inferior,  four-  or  five-celled ;  ovules  00 ;  style  simple ;  stigma  simple. 
Fruit  succulent,  crowned  by  the  persistent  limb  of  the  calyx.  Seeds  one  or 
many  in  each  cell,  minute ;  embryo  straight,  in  the  axis  of  fleshy  albumen ; 
cotyledons  very  short ;  radicle  long,  inferior.  Shrubby  plants,  with 
Internate,  undivided,  exstipulate  leaves.  They  are  closely  allied  to 
Ericaceae,  and  differ  from  that  order  chiefly  in  their  adherent  (inferior) 
ovary.  They  are  natives  of  temperate  regions,  and  some  of  them  are  marsh 
jdants.  Some  are  astringent,  others  yield  sub-acid  edible  fruits.  Cranberries 
are  produced  by  Vaccinium  oxycoccus  (Oxycoccus  palustris  of  some 
authors)  and  V.  macrocarpum.  Examples :  Vaccinium,  Gaylussaccia, 
Chiogenes.  The  American  Huckleberries,  Bilberries,  Deerberries,  &c.,  are 
furnished  by  various  species  of  Vaccinium,  and  of  Gaylussaccia. 

Order  110.  Ericace^,  the  Heath  Family.  Calyx,  four-  or  five-cleft, 
nearly  equal,  persistent.  Corolla  inserted  at  the  base  of  the  calyx,  or 
hypogynous,  monopetalous,  four-  or  five-cleft,  sometimes  tetra-  or  pentape- 
talous,  regular  or  irregular,  often  marcescent;  aestivation  imbricated. 
Stamens  definite,  equal  in  number  to  the  segments  of  the  corolla,  or  twice 
as  many,  inserted  with  the  corolla,  and  either  free  from  it  or  attached  to  its 
base ;  anthers  two-celled ;  cells  hard  and  dry,  bifid,  usually  having 
appendages  at  the  base  or  apex,  dehiscing  by  apicilar  pores  or  clefts. 
Ovary  free,  surrounded  at  the  base  by  a  disk  or  scales,  plurilocular ;  ovules 
00,  attached  to  a  central  placenta ;  style  one,  straight ;  stigma  one,  undivided 
or  toothed.  Fruit  capsular  or  baccate,  many-celled,  with  loculicidal  or 
septicidal  dehiscence.  Seeds  00,  minute ;  embryo  cylindrical,  in  the  axis 
of  fleshy  albumen;  radicle  next  the  hilum.  Shrubs,  undersiirubs,  or 
herbaceous  plants,  with  evergreen,  often  rigid,  entire,  verticillate,  or  opposite, 
exstipulate  loaves.  The  order  contains  many  beautiful  and  showy  plants, 
which  abound  at  the  Cape  of  Good  Hope,  and  which  are  also  found  in 
Europe,  North  and  South  America,  and  Asia.  The  order  has  been  divided 
into  the  following  sub-orders : 

Sub-order  1.  Ericinece.  Calyx  free  from  the  ovary.  Corolla  monope- 
talous, or  rarely  nearly  or  entirely  polypetalous.  Seed-coat  close  and  thin, 
rarely  loose  and  cellular.  Tribe  1.  Salaxidece,  Corolla  persistent ;  cells 
one-ovuled  ;  anthers  unarmed ;  buds  naked.  Example :  Salaxis.  Tribe  2. 
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EricetB.  Cells  many-seeded.  Examples :  Erica,  Calluna.  Tribe  8« 
ArbutecB,  Fruit,  a  berry  or  drupe.  Examples  :  Arbutus,  Arctostaphylos. 
Trt6e  4.  Androntedece.  Fruit,  a  pod,  opening  loculicidally.  Examples : 
Gautiera,  Epigeea,  Andromeda,  Clethra.  Tribe  6.  Rhodorece.  Fruit,  a 
pod,  opening  septicidally.  Examples:  Rhodora,  Azalea,  Rhododendron, 
Kalmia,  Loiseleuria,  Ledum,  Lelij|phyllum. 

Sub-order  2.  Pyrokce.  Calyx  free  from  the  ovary;  petals  distinct,  or 
nearly  so ;  seeds  with  a  very  loose  and  cellular  covering,  much  larger  than 
the  nucleus ;  mostly  herbaceous,  with  evergreen  foliage.  Examples:  Pyrola, 
Chimaphila,  Moneses. 

Sub'Order  3.  Monotropea,  Flowers  nearly  as  in  sub-orders  one  and  two^ 
seeds  as  in  three.  Entirely  destitute  of  green  foliage,  with  the  aspect  of 
Beech  drops.     Examples :  Pterospora,  Hypopitys,  Monotropa. 

The  entire  order  includes  about  52  genera  and  880  species,  many  of 
which  are  North  American.  The  true  heaths  are,  however,  entirely 
wanting  in  this  continent.  The  heather  of  England  is  composed  of  Calluna 
vulgaris.  The  Rhododendrons,  Azaleas,  and  Kalmias,  of  North  America, 
are  among  her  most  showy  plants.  Kalmia  latifolia,  or  common  Laurel,  is 
said  to  be  poisonous  to  sheep,  but  not  to  deer  and  pheasants  (Tetrao 
umbellus).  Well  authenticated  cases  exist  of  poisonous  effects  produced 
by  eating  these  birds  after  they  had  devoured  Laurel-buds.  Gautiera 
procumbens,  Tea-berry,  or  Wintergreen,  is  used  to  flavor  candies  and 
syrups.  Chimaphila  umbellata,  or  Pipsissiwa,  has  medicinal  properties. 
Monotropa  uniflora,  or  Indian  pipe,  is  a  singular  plant,  entirely  white  and 
fleshy,  found  in  damp,  rich  woods. 

Erica  filamentosa,  Cape  Heath,  Cape  of  Good  Hope  {pL  64,  fig.  6) ;  «,  a 
flowering  branch ;  6,  anther  magnified  ;  c,  pistil  magnified. 

Ledum  palustre.  Marsh  Tea,  Northern  Europe  and  America  (pL  64,  fig,  5) ; 
a,  a  flowering  branch ;  6,  portion  of  lower  surface  of  leaf  magnified ;  c, 
calyx  and  sexual  apparatus ;  d^  stamen  magnified ;  e,  the  stigma ;  /,  open 
capsule  magnified ;  g,  cross-section  of  ditto ;  A,  seeds  on  the  placenta ;  t, 
a  seed  magnified. 

OfiDER  in.  GESNEBACEiB,  the  Gcsncra  Family.  Calyx  partially  adherent 
five-partite ;  aestivation  valvate.  Corolla  monopetalous,  tubular,  more  oi 
less  irregular,  five-lobed ;  aestivation  imbricated.  Stamens  four,  didynamous» 
with  the  rudiment  of  a  fifth,  rarely  two ;  anthers  dithecal,  with  a  thick 
swollen  connective.  Ovary  partly  free,  unilocular,  formed  by  two  carpels 
with  parietal  placentas,  which  are  two-lobed  ;  ovules  indefinite,  anatropal ; 
style  continuous  with  the  ovary ;  stigma  capitate,  concave,  glandular  or 
annular.  Disk  surrounding  the  base  of  the  ovary.  Fruit  capsulate  or 
succulent,  one-celled,  more  or  less  adherent.  Seeds  00,  minute  ;  testa  thin, 
finely  and  obliquely  veined ;  embryo  erect  in  the  axis  of  fleshy  albumen  ; 
radicle  pointing  to  the  hilum.  Herbs  or  shrubs,  often  springing  from  scaly 
tubers,  with  opposite  or  whorled,  rugose,  exstipulate  leaves,  and  showy 
flowers.  They  are  found  principally  in  the  warmer  regions  of  America, 
and  are  interesting  chiefly  on  account  of  their  beauty,  for  they  do  not  appear 
to  possess  any  important  qualities.     There  are  twenty-two  known  genera 
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and  upwards  of  120  species.  Examples :  Gesnera,  Coiumnea,  Gloxinia, 
Achimenes. 

Order  112.  LoBELiACEiC,  the  Lobelia  Family.  Calyx  superior,  five-lobed 
or  entire.  Corolla  gamopetalous,  inserted  on  the  calyx,  irregular,  more  or 
less  deeply  five-cleft.  Stamens  five,  attached  to  the  calyx,  alternate  with 
the  segments  of  the  corolla ;  anthers  ^^ohering ;  pollen  oval.  Ovary 
inferior,  one-  to  three-celled ;  ovules  00,  attached  either  to  central  or 
parietal  placentae ;  style  glabrous,  with  a  fringe  of  hairs  below  the  stigma. 
Fruit  a  one-  or  more-celled  capsule,  with  apicilar  dehiscence.  Seeds 
numerous  ;  embryo  straight,  in  the  axis  of  fleshy  albumen  ;  radicle  pointing 
to  the  hilum.  Lactescent  herbs  or  shrubs,  with  alternate,  exstipulate  leaves. 
They  are  found  both  in  temperate  and  warm  countries.  There  are  twenty- 
seven  known  genera  and  375  species.  Examples :  Lobelia,  Siphocampylus, 
Clintonia. 

Acridity  characterizes  the  order  to  a  greater  or  less  extent.  Lobelia 
mflata,  or  Indian  tobacco,  is  a  remedy  in  great  favor  with  a  certain  class  of 
practitioners.  Other  species  also,  as  L.  siphilitica,  are  considered  eflicacious 
in  some  diseases. 

Lobelia  fulgens  (Mexico)  (pL  64,  fig.  8)  ;  a,  upper  part  of  the  plant; 
bf  stamens  expanded  and  magnified  ;  c,  stamens  with  the  anthers  cut  across ; 
d,  stamens  and  pistil ;  e,  stigma. 

Order  112.  CAMPANULACEiE,  the  Hare-bell  Family.  Calyx  superior, 
usually  five-lobed,  sometimes  three-  to  eight-lobed,  persistent.  Corolla 
gamopetalous,  inserted  into  the  top  of  the  calyx,  usually  five-lobed,  some- 
times three-  to  eight-lobed,  regular,  marcescent  ;  sBstivation  valvate. 
Stamens  inserted  into  the  calyx,  alternating  with  the  coroUine  lobes,  and 
equal  to  them  in  number ;  anthers  bilocular,  free ;  pollen  spherical.  Ovary 
more  or  less  completely  inferior,  composed  of  two  or  more  carpels  ;  ovules 
indefinite ;  style  simple,  covered  with  collecting  hairs ;  stigma  naked, 
simple,  or  with  as  many  lobes  as  there  are  ovarian  cells.  Fruit  capsular, 
crowned  with  the  withered  calyx  and  corolla,  dehiscing  in  a  loculicidal 
manner  by  lateral  apertures,  or  by  valves  at  the  apex.  Seeds  00  ;  attached 
to  a  central  placenta ;  embryo  straight,  in  the  axis  of  fleshy  albumen ; 
radicle  pointing  to  the  hilum.  Lactescent  herbs  or  undershrubs,  with 
alternate,  rarely  opposite,  exstipulate  leaves.  The  hairs  on  the  style  are 
said  to  be  retractile,  and  seem  to  be  connected  with  the  application  of  the 
pollen.  The  flowers  in  most  instances  are  blue.  They  are  natives  chiefly 
of  northern  and  temperate  regions.  They  abound  in  the  alpine  regions  of 
Europe  and  Asia,  and  are  also  frequent  in  North  America.  Alphonse  De 
CandoUe  states,  that  the  species  whose  capsule  dehisces  by  lateral  fissures 
are  natives  of  the  northern  hemisphere,  while  those  with  apicilar  dehiscence 
are  principally  found  in  the  southern  hemisphere.  The  milky  juice  found  in 
the  plants  of  this  order  has  acrid  properties.  Lindley  enumerates  twenty- 
eight  genera,  including  five  hundred  species.  Examples  :  Campanula, 
Phyteuma,  Jasione. 

Campanula  trachelium.  Hare-bell  (Europe)  (pi  64,  fig.  7) ;  a,  upper 
portion  of  the  plant ;  b,  sexual  apparatus  ;  c,  separated  stamens ;  d,  stamen ; 
182 


Digitized  by 


Google 


BOTANY.  133 

e,  a  seed-vessel ;  /,  cross-section  of  do. ;  g,  the  seed ;  A,  do.  magnified  ;  i, 
section  of  do. 

Order  113.  Sttlidiace^,  the  Style  wort  Family.  Calyx  adherent, 
persistent,  with  two  to  six  divisions,  bilabiate,  or  regular.  Corolla  ganio- 
petalous,  falling  off  late,  limb  usually  irregular,  five-  to  six-partite,  segments 
with  a  central  vein ;  sBstivatioti  imbricated.  Stamens  two ;  filaments 
united  with  the  style  into  a  longitudinal  column  ;  anthers  didymous,  rarely 
simple,  lying  over  the  stigma ;  pollen  simple,  globose,  or  angular.  Ovary 
cohering  with  the  calyx,  bilocular,  or  by  contraction  of  the  dissepiment 
unilocular,  often  surmounted  by  one  gland  in  front,  or  by  two  opposite  ones ; 
ovules  anatropal ;  style  one  ;  stigma  entire  or  bifid.  Fruit  a  bivalvular, 
bilocular,  or  spuriously  unilocular  capsule,  with  septicidal  dehiscence. 
Seeds  00,  small,  erect ;  embryo  minute,  inclosed  in  fleshy,  somewhat  oily 
albumen.  Non-lactescent  herbs  or  undershrubs,  with  alternate,  scattered, 
or  somewhat  verticillate,  entire,  exstipulate  leaves.  They  are  well  distin- 
guished by  their  gynandrous  structure.  The  column  formed  by  the  union 
of  the  filaments  and  style  possesses,  in  the  species  of  the  genus  Stylidium, 
a  peculiar  irritability.  The  plants  are  principally  natives  of  marshy  places 
in  New  Holland.  Some  are  found  at  the  southern  point  of  South  America. 
There  are  five  known  genera,  and  121  species.  Examples :  Stylidium, 
Forstera. 

Order  114.  GooDENiAcSiE,  the  Goodenia  Family.  Calyx  persistent, 
usually  equal,  with  three  to  five  divisions,  sometimes  obsolete.  Corolla 
inserted  into  the  calyx,  monopetalous,  more  or  less  irregular,  marcescent  or 
deciduous ;  its  tube  split  at  the  back,  and  sometimes  separable  into  five 
pieces,  when  the  calyx  only  coheres  with  the  base  of  the  ovary  ;  its  limb 
five-partite,  uni-  or  bilabiate,  the  thin  part  of  the  segments  being  at  the 
edges,  which  are  folded  inwards  in  aestivation.  Stamens  five,  distinct, 
inserted  with,  but  free  from,  the  corolla,  and  alternate  with  its  segments : 
anthers  not  articulated  with  the  filaments,  distinct  or  cohering,  bilocular. 
Math  longitudinal  dehiscence;  pollen  grains  either  separate  or  united  in 
fours.  Ovary  more  or  less  united  to  the  calycftie  tube,  one-,  two-,  or  four- 
celled,  sometimes  with  a  gland  at  its  base  ;  ovules  definite  or  00,  attached 
to  a  central,  often  free,  placenta ;  style  one,  simple,  rarely  divided  ;  stigma 
fleshy,  undivided  or  two-lobed,  surrounded  by  a  cup-like  indusium.  Fruit  a 
one-,  two-,  or  four-celled  capsule,  or  drupaceous  or  nut-like.  Seeds  definite 
or  indefinite,  with  a  thickened,  often  hard  testa ;  embryo  straight,  in  fleshy 
albumen ;  cotyledons  leafy ;  radicle  inferior.  Herbs,  rarely  shrubs,  not 
lactescent,  with  scattered,  exstipulate,  usually  alternate  leaves,  and  distinct, 
never  capitate  flowers.  They  are  found  chiefly  in  Australia,  and  in  the 
South  Sea  Islands.     The  order  is  divided  into  two  sub-orders. 

Sub-order  1.  GoodenietBy  with  dehiscent  capsular  fruit,  and  numerous  seeds. 

Sub-order  2.  SccBvolece,  with  indehiscent,  drupaceous,  or  nut-like  fruit,  and 
seeds  solitary,  or  two  in  each  cell.  There  are  fourteen  known  genera, 
according  to  Lindley,  and  about  150  species.  Examples  :  Goodenia,  Velleia, 
Leschenaultia,  Scaevola,  Dampiera. 

Order  115.  Brünoniacea,  the  Brunonia  Family.    Calyx  persistent,  five- 
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partite,  with  bracts  at  the  base.  Corolla  inserted  at  the  base  of  the  calyx, 
monopetalous,  nearly  regular,  withering;  limb  five-parted,  having  central 
veins  in  its  segments,  which  divide  at  the  top  into  two  recurrent  marginal 
veins ;  aestivation  valvate.  Stamens  five,  inserted  with,  but  free  from,  the 
corolla,  alternating  with  its  segments ;  anthers  articulated  with  the  short 
filaments,  dithecal,  introrse,  dehiscing  longitudinally.  Ovary  free,  unilocular ; 
ovule  solitary,  erect,  anatropal;  style  single;  stigma  inclosed  in  a  two- 
valved  cup  or  indusium.  Fruit  a  utricle,  inclosed  in  the  hardened  calycine 
tube.  Seed  solitary,  erect,  exalbuminous ;  embryo  straight;  cotyledons 
fleshy ;  plano-convex  ;  radicle  minute,  inferior.  Stemless  herbaceous  plants, 
with  radical,  exstipulate  leaves,  and  capitate  flowers,  supported  on  scapes, 
and  surrounded  by  an  involucre  of  enlarged  bracts.  Natives  of  New 
Holland.  Their  properties  are  unknown.  The  order  contains  as  yet  only 
one  genus  and  nine  species.     Example :  Brunonia. 

Order  116.  CoMPosiTiE,  Syngenesia  of  Linn.  Flowers  collected  into  a 
dense  head  (compound  flowers  of  the  older  authors)  upon  a  common 
receptacle,  surrounded  by  an  involucre.  Tube  of  the  calyx  coherent  with 
the  ovary,  and  undistinguishable  from  it ;  the  limb  (called  pappus)  composed 
of  bristles,  or  scales,  &c.,  or  very  rarely  foliaceous,  often  wanting  or  reduced 
to  a  margin.  Corolla  composed  of  mostly  five  united  petals  ;  either  ligulate 
or  tubular,  in  the  latter  case  with  a  valvate  aestivation  ;  the  tube  generally 
furnished  with  five  nerves  (or  more  properly  ten  united  in  pairs),  which 
extend  from  the  base  to  the  sinuses,  where  they  divide,  a  branch  coursing 
along  or  near  each  margin  to  the  apex  of  the  lobes.  Stamens  as  many  as 
the  lobes  of  the  corolla  and  alternate  with  them  :  the  filaments  (distinct  or 
united  above)  inserted  into  the  tube ;  anthers  linear,  coherent  by  their 
margins  into  a  cylinder  (syngenesious).  Ovary  one-celled,  containing  a 
single  er^ct  anatropous  ovule ;  style  (usually  undivided  in  the  sterile 
flowers)  two-cleft ;  the  lobes  or  branches  (incorrectly  called  stigmas)  various 
in  form,  mostly  flattish  within,  often  furnished  with  collecting  hairs ;  the 
proper  stigmas  occupying  their  inner  margins,  in  the  form  of  glandular, 
slightly  prominent  lines,  ftuit  an  indehiscent,  dry,  one-seeded  pericarp 
(achaenium),  crowned  with  the  limb  of  the  calyx  or  pappus.  Seed  destitute 
of  albumen.  Radicle  short ;  cotyledons  flat  or  plano-convex.  Herbs, 
rarely  shrubs  or  trees  (forming  about  one  tenth  of  phanerogamous  vegetation) ; 
with  alternate  or  opposite,  sometimes  divided  or  lobed,  exstipulate  leaves. 
Branches  often  corymbose,  terminated  by  the  heads,  the  central  ones  earliest 
developed.  Flowers  in  each  head  expanding  successively  from  the  margin 
(or  lower  portion)  to  the  centre  or  apex,  either  all  of  the  same  color 
(homochromous),  or  the  marginal  ones  different  from  those  of  the  disk 
(heterochromous),  the  latter  in  this  case  almost  always  yellow;  either 
perfect,  polygamous,  or  diclinous. 

This  order  is  both  one  of  the  largest  and  one  of  the  most  natural  in  the 
vegetable  kingdom.  The  plants  are  generally  distributed  over  the  surface 
of  the  globe,  and  all  of  the  tribes  have  North  American  representatives. 
Generally  herbaceous  in  northern  regions,  they  become  at  times  shrubby 
and  even  arborescent  in  warm  climates.  The  number  of  known  genera 
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amounts  to  upwards  of  1000,  including  9500  species,  and  forming  about 
one  tenth  of  all  the  known  species.  Various  subdivisions  have  been 
proposed  by  different  authors ;  those  by  Linnaeus  into  Polygamia  sequalis, 
superflua,  frustranea,  necessaria,  and  segregata,  will  be  found  explained  on 
page  54.  The  sub-orders  more  usually  followed  by  modem  authors  are 
those  of  De  CandoUe,  as  follows  :  1.  TubuKßorce.  Corolla  of  the  perfect 
flowers  tubular,  and  regularly  five-  (rarely  three-  to  four-)  lobed  or  toothed. 
2.  LahiatiflorcB.  Corolla  of  the  perfect  flower  bilabiate.  3.  LiguliflortB. 
Flowers  all  perfect  and  ligulate.  (The  genera  marked  with  an  asterisk 
are  North  American.) 

Sub-order  1.  Tubuliflora. 

Tribe  1.  Vemoniace^B.  Style  of  the  perfect  flowers  cylindraceous  ;  the 
branches  usually  elongated  and  subulate,  hispid  throughout ;  the  stigmatic 
lines  not  extending  beyond  their  middle. 

Sub-tribe  1.  Vemoniece,  Heads  discoid,  homogamous.  Division  1. 
EuvemoniecB.  a,  Ethuliese.  Example :  Ethulia.  6,  Heterocomese.  Examples : 
•Stokesia,  *Vernonia.  c,  Albertinie».  Example  :  Albertinia.  Division  2. 
^EkphantopecB.  Example :  Elephantopus.  Division  3.  Rolandrece. 
Example :  Gundelia.     Division  4.  Bojeriece,    Example  :  Synchodendron. 

Sub-tribe  2.  Pectidece.  Heads  radiate,  heterogamous.  Division  1.  Liabect. 
Example :  *Xanthisma.  Division  2.  Eupectidece,  Examples  :  ^Pectis, 
Pectidopsis. 

Tribe  2.  Eupatoriacece,  Style  of  the  perfect  flowers  cylindraceous : 
the  branches  elongated,  obtuse,  or  clavate,  externally  puberulent  or  papillose 
towards  the  summit,  the  stigmatic  lines  obscure,  terminating  near  their 
middle. 

Sub-tribe  1.  Eupatoriece.  Heads  discoid,  homogamous.  Division  1.  Alomiece. 
Ex. :  Orsinia.  Division  2.  Ageratece.  Ex. :  *CoBlestina,  •  Ageratum,  *Sclero- 
lepsis.     Division  3.  Adenostyle<B,    Ex. :  ^Liatris,  ^Kunia,  ^Eupatorium. 

Sub-tribe  2.  Tussilaginece,  Heads  with  the  flowers  heterogamous  or 
dioecious.  Division  1.  Petasitece»  Examples:  *Nardosmia,  *Adenocaulon. 
Division  2.  Eutussilaginece,    Example  :  *Tussilago. 

Tribe  3.  Asteroidece,  Style  of  the  perfect  flowers  cylindraceous :  the 
branches  linear,  externally  flattish,  minutely  and  equally  pubescent  above, 
stigmatic  lines  prominent,  extending  about  to  the  origin  of  the  exterior 
pubescence. 

Sub-tribe  1.  Asterinece,  Heads  heterogamous  and  radiate,  or  homo- 
gamous. Receptacle  seldom  chaffy.  Anthers  not  caudate.  Leaves 
alternate.  Division  I,  Amelliece.  a,  Euamellese.  Example:  Amellus.  b, 
Heterothalame».  Example:  Heterothalamus.  Division  2.  Asterece,  a, 
Euastereae.  Examples :  *Galatella,  *  Aster.  6,  Diplopappece.  Example  : 
♦Diplopappus.  c,  Erigere®.  Example:  *Erigeron.  rf,  Heteropappeas. 
Examples :  *Chfietopappa,  *Boltonia.  e,  Belliese.  Example :  Bellium.  /, 
Bellide».  Examples :  *Bellis,  *Aphanostephus.  Division  3.  Chrysocomem. 
a,  Gymnospermeee.  Example :  *Gymnosperma.  6,  Achyrideae.  Example : 
•Amphiachyris.  c,  Heterothec®.  Example:  *Bradburia.  d,  Psiadie«, 
Erato.      e^    Chrysopsideae.       Example:    Chrysopsis.      /    Solidagineae 
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Example:    ^Solidago.       Division  4.    Solenogynea.       Example:    Lepto- 
thamnus. 

Sub-tribe  2.  Baccharide€B.  Heads  dioecious,  or  heterc^amous,  never 
radiate;  pistillate  flowers  tubular,  slender,  or  filiform,  in  several  series. 
Receptacle  not  chaffy.  Anthers  not  caudate.  Division  1.  Conyze<B,  a, 
Sphceranthes.  Example :  Athroisma.  b,  Grangeine».  Example :  Grangea. 
c,  Euconyze®.  Example:  *Conyza.  d,  Eubaccharideae.  Example: 
•Baccharis. 

Sub-tribe  3.  Tarchonanthe€e,  Heads  dioecious,  or  heterc^amous,  never 
radiate ;  pistillate  flowers,  tubular  and  very  slender,  mostly  in  several  series. 
Anthers  caudate.  Division  1.  Eutarchonanthe€e,  Example:  Tarchonan- 
thus.     Division  2.  Plucheinece,     Example :  •Pluchea,  •Micropus. 

Sub-tribe  4.  InuhtB,  Heads  heterogamous  and  radiate,  or  homogamous 
and  discoid,  never  dioecious.  Receptacle  not  chafiy.  Anthers  caudate. 
Leaves  alternate.  Division  1.  Euirtukte.  Example:  *Inula.  Division  2. 
CtesulinecB,     Example:  Csesula. 

Sub-tribe  5.  Bupthalmece.     Example :  Bupthalmum. 

Sub-tribe  6.  Eclyptecs.  Heads  heterogamous,  radiate.  Receptacle 
chafiy.  Anthers  not  caudate.  Pappus  toothed,  or  awned,  or  none.  Leaves 
opposite.     Examples :  *Borrichia,  *Eclipta. 

Tribe  4.  Senecionidetx.  Style  of  the  perfect  flowers  cylindraceous }.  the 
branches  linear,  truncate  at  the  summit,  and  penicillate,  or  often  produced 
into  a  conical  or  elongated  hispid  appendage;  the  stigmatic  lines  rather 
broad  and  prominent,  extending  to  the  commencement  of  the  appendage  or 
hairy  portion. 

Sub-tribe  I.  Melampodinece,  Flowers  all  unisexual :  the  staminate  and 
pistillate  either  occupying  the  same  or  different  heads,  in  the  same  or 
different  individuals.  Anthers  not  caudate.  Pappus  never  of  bristles. 
Division  L  Euzeniece.  Example  :  Euxenia.  Division  2.  Milleriecs, 
Example:  *Blennosperma.  Division  3.  Silphiece,  Examples:  *Silphium, 
*EngeImannia.  Division  4.  Melampodiece;  Example:  *Melampodium. 
Division  5.  Ambrosiece.  Examples :  *Ambrosia,  *Xanthium.  Division  6. 
IvecB.  Example:  *Iva.  Division  7.  Partheniecs,  Example:  *Parthe- 
nium. 

Sub-tribe  2.  Helianthece,  Heads  heterogamous  and  radiate,  or  homoga- 
mous and  discoid.  Receptacle  partly  or  entirely  chaffy.  Pappus  none,  or 
coroniform,  or  awned,  or  of  few  squamellae.  Anthers  blackish,  not  caudate. 
Leaves  often  opposite.  Division  1.  Heliopsidece,  Example:  *Heliopsis. 
Division  2.  Rudbeckiece.  Example :  *Rudbeckia.  Division  3.  Coreop* 
sidecB,  Example  :  *Coreopsis.  Division  4.  Bidentidecs,  Example : 
*Bidens.     Division  5.    Verbesinecs,     Example :  *Spilanthe8. 

Sub-tribe  3.  Flaveriece,  Heads  one-,  few-flowered,  densely  aggregated, 
heterogamous.     Leaves  opposite.     Example:  *Flaveria. 

Sub-tribe  4.  Ta^etinece,     Heads  heterogamous  and  radiate,  or  homoga» 

mous   and   discoid.     Receptacle   not  chafiy.     Pappus   awned   or  setose. 

Involucre,  with  the  scales  in  a  single  series,  and  mostly  united,  dotted,  like 

the  opposite  leaves,  with  large  pellucid  glands.      Division  L  Tageiea. 
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Examples :   ^Dysodia,  *RiddeUia.    Division  2.  Poropkyllece.     Exain]de  : 
Porophyllum. 

Sub-tribe  5.  HeleniecB,  Heads  mostly  heterogamous.  Pappus  of  several 
or  nomerous  scarious,  chafiy  scales»  in  a  single  series,  distinct,  rarely  none. 
Leaves  mostly  alternate  (chiefly  American).  Division  1.  GaiUardiecB.  a, 
Eugaillardie®.  Example  :  *GailIardia.  b,  Euhelenieae.  Example  : 
*Hymenopappus.  Division  2.  GalinsogecB.  a,  EugalinsogesB.  Example : 
*Marshallia.  b,  Sphenogyne®.  Example  :  Ursinia.  Division  3.  Madiecs. 
Example  :  *Callichroa.  Division  4.  Baldwiniea,  Example  :  *Actino- 
spermum. 

Svb'tribe  6.  Anthemidecs,  Heads  mostly  heterogamous.  Pappus  none 
or  coroniformr,  rarely  squamellate.  Anthers  not  caudate.  Branches  of  the 
style  truncate  and  bearded  at  the  apex,  rarely  terminated  by  a  short  cone. 
Leaves  mostly  alternate.  Division  1.  EuanthemidecB.  Examples  : 
*Anthemis,  *Achillea.  Division  2.  Chrysanthemecs,  Example :  *Monolopia. 
Division  8.  CotukcB.  Example:  *Aromia.  Division  4.  Äthanasie€e. 
Example :  Athanasia.  Division  5.  ArtemisiecB.  Examples  :  *Tanacetum, 
♦Artemisia.  Division  6.  Hippiece.  Example  :  *Soliva.  Division  7. 
Eriocephak<B.      Example :  Eriocephalus. 

Sub-tribe  7.  Crnaphalie<B,  Heads  homogamous  and  discoid,  rarely 
heterogamous.  Anthers  caudate.  Pappus  of  capillary  or  setaceous  bristles, 
rarely  none.  Leaves  mostly  alternate.  Division  1.  Angianthece.  Example: 
Hyalolepis.  Division  2.  Cassiniece.  Example:  Cassinia.  Division  3. 
HelichrysecB.  Examples  :  *Gnaphalium,  *Filago.  Division  4.  Seriphiece. 
Example  :  Seriphium.  Division  5.  Antennariece,  Example :  *Antennaria. 
Division  6.  Leyserrecs.  Example :  Athrixia,  Division  7.  RelhaniecB. 
Example  :  Carpesium. 

Sub-tribe  8.  Senecionece.  Heads  homogamous  or  heterogamous,  discoid 
or  radiate.  Anthers  not  caudate.  Pappus  of  capillary  bristles,  or  very 
rarely  wantin|^  in  the  exterior  flowers.  Leaves  alternate.  Division  L 
NeurokenecB,  Example :  Neurolaena.  Division  2.  Erechtitece.  Example : 
♦Erechtites.  Division  3.  Eusenecionec^.  Example :  *Cacalia,  ♦Senecio. 
Division  4.  Balbisiece.     Example  :  Balbisia. 

Trü>e  6.  Cynarece,  Style  of  the  perfect  flowers  nodose-thickened,  and 
often  penicillate  at  the  summit ;  the  stigmatic  lines  not  prominent,  reaching 
to  and  confluent  at  the  summit  of  the  externally  puberulent  branches. 

Sub-tribe  I.  CaZencfv/ace^e  (none  North  American).  Division  I.  Calendulecs, 
Example  :  Calendula.  Division  2.  Osteospermecs.  Example  :  Osteospermum. 
Division  3.  OthonnecB.    Examples :  Heteractis. 

Sub-tribe  2.  -Arctortefec»  (none  North  American).  Division  1.  Arctotece. 
Example:  Arctotis.     Division  %  Gorteriece.    Example:  Cullumia. 

Sub-tribe  3.  Echinopsidece  (none  North  American).  Example  : 
Acantholepis. 

Sub-tribe 4.  Cardopatem  (none  North  American).  Example:  Cardopatium. 

Sub-tribe  5.  Xerantheme<B  (none  North  American).  Example : 
Cbaidinia. 
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Sub-tribe  6.  CarHniecR.  '  Heads  discoid,  homogamous.  Anthers  caudate* 
Pappus  mostly  plumose.     Example :  Saussurea. 

Sub-tribe  7.  Centauriece.  Heads  discoid;  the  marginal  flowers  mostly 
neutral,  usually  much  larger  than  the  others.  Pappus  never  plumose, 
sometimes  wanting.     Example  :  *Centaurea,  *Cnicus. 

Sub-tribe  8.  CarthamecB  (none  North  American).     Example :  Carthamus. 

Sub-tribe  9.  Silybece  (none  North  American).     Example :  Silybum. 

Sub-tribe  10.  Carduinece,  Heads  discoid,  homogamous,  sometimes 
dioecious.  Anthers  slightly  or  not  at  all  caudate.  Pappus  of  plumose  or 
scabrous  bristles.     Examples  :  *Cirsium,  ^Carduus,  *  Lappa. 

Sub- tribe  11.  Serratulce  (none  North  American).     Example:  Serratula. 

Sub-order  2.    LABiATiFLORiE. 

Tribe  6.  Mutisiacete,  Style  of  the  perfect  flowers  cylindraceous  or  some- 
what  nodose  above :  the  branches  obtuse  or  truncate,  externally  very  convex» 
and  minutely  pubescent  above.  Only  one  North  American  genus  (Chaptalia). 

Sub-tribe  1.  Mutisiece  (none  North  American).  Division  1.  B€tma- 
desiets.  Example :  Schlechtendalia.  Division  2.  Eumutisie€e,  Example : 
Mutisia. 

Sub-tribe  2.  Leriece,     Example  :  *Chaptalia. 

Sub-tribe  3.  Facelidece  (none  North  American).     Example :  Facelis. 

Tribe  7.  Nassauviacece.  Style  of  the  perfect  flowers  not  nodose, 
thickened  above :  the  branches  linear,  rather  long,  truncate,  penicillate  at 
the  summit.    Only  one  North  American  genus  (Acourtia), 

Sub-tribe  I.  Poly  achy  ridecB.  Example:  Polyachyrus. 

Sub-tribe  2.  Nassauviece.     Example :  Caloptilium. 

Sub-tribe  3.  Trixidece.     Example :  *Acourtia. 

Sub-order  3.  LicuLiFLORiE. 

Tribe  8.  Cichoracece,  Style  cylindraceous  above  :  the  branches  rather 
long  and  obtuse,  equally  pubescent,  the  stigmatic  lines  terminating  below 
their  middle.     Plants  with  a  milky  juice.     Leaves  alternate^ 

Sub-tribe  1.  Scolymece  (none  North  American).     Example  :  Scolymus. 

Sub-tribe  2.  Lampsanece.  Pappus  none.  Receptacle  not  chafiy.  Ex« 
amples :  ♦Lampsana,  *Apogon. 

Sub-tribe  3.  Hyoseridece,  Pappus  wholly  or  partly  chafiy  or  squamellate. 
Receptacle  not  chafiy.     Example  :  *Cichorium. 

Sub-tribe  4.  HypocJuBridece  (none  North  American).  Example  : 
Oreophila. 

Suh-tribe  5.  Scorzonerece,  Pappus  setose  or  plumose.  Receptacle  not 
chafiy.     Examples :  *Leontodon,  *Rafinesquia. 

Sub-tribe  6.  Lactucece.  Pappus  capillary,  not  plumose.  Receptacle  not 
chafiy.     Examples :  *Hieracium,  •Taraxacum,  *Lactuca. 

Of  the  1000  genera  indicated  above,  as  embraced  in  this  vast  order,  200 
are  found  in  North  America,  or  one  fifth  of  the  whole.  Nearly  all  the  sub- 
tribes,  and  most  of  the  divisions  indicated  above,  have  representatives  in 
this  country.  Of  the  entire  order  Labiatiflorae,  however,  there  are  but  two 
genera,  the  rest  being  principally  found  on  the  western  coast  of  South 
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America.  In  conclusion,  we  can  but  briefly  name  such  plants  as  are 
conspicuous  for  their  economical  qualities.  Cynara  cardunculus,  the 
^ardoon ;  C.  scolymus,  the  Artichoke ;  Carthamus  tinctorius,  SaiSower. 
Anthemis  nobilis,  Chamomile ;  Inula  helenium,  Elecampane ;  Artemiiria 
absinthum,  Wormwood.  Moxas  are  formed  from  the  woolly  leaves  of  the 
Chinese  Artemisia  moxa.  A.  dracunculus  is  Tarragon ;  Tanacetum  vulgare, 
Tansy ;  Helianthus,  Sunflower ;  Cichorium  intybus.  Succory  or  Chicory ; 
Taraxacum  dens-leonis,  Dandelion ;  Lactuca  sativa,  Lettuce  ;  Tragopogon 
porrifolius,  Salsify  or  Oyster  plant. 

Lactuca  virosa,  Poison  Lettuce,  Europe  (/>/.  64,  fig.  9) ;  a,  a  flower ;  6, 
ditto  magnified ;  d,  pistil ;  e,  achsenium ;  /,  ditto  magnified ;  g,  hair  of 
pappus  magnified  ;  A,  cross-section  ;  and  t,  longitudinal  ditto  of  achsenium. 

Carthamus  tinctorius,  Safflower,  East  Indies  (/^.  64,  fig.  11);  a,  upper 
part ;  6,  sepal  from  the  interior ;  c,  an  inner  involucral  leaf;  d,  a  flower ;  «, 
the  anthers  separated ;  /,  a  pappus  hair  magnified ;  g,  achsenium  without 
the  pappus. 

Cynara  scolymus,  the  Artichoke,  Europe  {pi.  M,  fig.  10);  a,  a  flower; 
J,  the  fruit  without  pappus. 

Serratula  tinctoria  (pi.  64,  fig.  12) ;  A,  the  upper,  B,  the  lower  part  of 
the  plant ;  a,  involucral  scale ;  b,  hermaphrodite  flower ;  c,  stigma ;  d, 
achaenium ;  e,  cross-section  of  ditto ;  A,  a  female  flower. 

Tanacetum  vulgare.  Tansy,  Europe  (pi.  64,  fig.  13)  ;  a,  involucral  scale ; 
6,  anthers;  c,  ray,  and  d,  disk  flowers;  c,  pistil;  /,  achaenium;  g,  cross- 
section  of  ditto. 

Artemisia  absinthum.  Wormwood,  Europe  (pi.  65,  fig.  1) ;  a,  a  lower 
leaf;  b,  flowering  branch;  c,  receptacle  with  a  disk  and  ray  flower  still 
standing;  d,  ray  flower;  e,  disk  flower ;/,  stigma ;  g,  achaenium;  A,  ditto 
in  cross-section. 

Order  117.  CALvcERACEiE,  the  Calycera  Family.  Calyx  superior,  with  a 
limb  of  five  unequal  segments.  Corolla  regular,  infundibuliform,  with  a 
long,  slender  tub^,  and  a  five-lobed  limb,  the  lobes  having  each  three 
principal  veins.  Stamens  five,  attached  to  the  tube  of  the  corolla,  with  as 
many  alternating  glands  below  them;  filaments  monadelphous ;  anthers 
partially  united.  Ovary  inferior,  one-celled ;  ovule  solitary,  pendulous ; 
style  single,  smooth ;  stigma  capitate.  Fruit  an  achaenium,  crowned  by  the 
rigid  spiny  segments  of  the  calyx,  sometimes  covered  with  papillae,  which 
emit  spiral  tubes  when  placed  in  water.  Seed  solitary,  pendulous ;  embryo 
in  the  axis  of  fleshy  albumen ;  radicle  superior.  Herbaceous  plants,  with 
alternate,  exstipulate  leaves,  and  sessile  capitate  flowers,  surrounded  by  an 
involucre.  They  inhabit  South  America.  Their  properties  are  unknown. 
There  are  five  known  genera,  according  to  Lindley,  and  ten  species. 
Examples :  Calycera,  Boopis. 

Order  118.  Dipsaceä,  the  Teazel  Family.  Calyx  superior,  with  an 
entire  or  toothed,  or  pappose  limb.  Corolla  gamopetalous,  tubular,  inserted 
on  the  calycine  tube,  with  an  oblique  four-  or  five-lobed  limb ;  aestivation 
imbricated.  Stamens  four,  attached  to  the  tube  of  the  corolla,  and  alternate 
with  its  lobes ;  anthers  dithecal,  distinct.    Ovary  cohering  with  the  tube  of 
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the  calyx,  either  closely  or  only  at  the  apex,  unilocular;  ovule  solitary, 
pendulous,  anatropal ;  style  filiform  ;  stigma  simple.  Fruit  dry,  indehiscent, 
crowned  by  the  limb  of  the  calyx,  covered  by  an  epicalyx,  or  involucellum, 
one-celled.  Seed  solitary,  pendulous,  albuminous;  embryo  straight;  radide 
superior.  Herbs  or  undershrubs,  with  opposite  or  verticillate  leaves,  and 
capitate  or  verticillate  flowers,  surrounded  by  a  many-leaved  involucre. 
They  are  found  in  the  south  of  Europe,  the  Levant,  and  at  the  Cape  of 
Grood  Hope.  None  in  North  America.  The  properties  of  the  order  are 
unimportant.  The  heads  of  Dipsacus  fullonum.  Fuller's  Teazel,  on  account 
of  their  spiny  bracts,  are  used  in  dressing  cloth.  Lindley  mentions  six 
genera,  including  one  hundred  and  fifty  species.  Examples :  Morina, 
Scabiosa,  Dipsacus. 

Dipsacus  fullonum,  tlfe  Teazel,  Europe  {pL  65,  fig.  2)  :  a,  a  flowering 
branch ;  6,  vertical  section  of  the  head ;  c,  a  flower ;  d,  ditto  opened ;  e, 
stigma ;  /,  achienium ;  g  and  A,  sections  of  ditto. 

Order  119.  VALERiANACEiE,  the  Valerian  Family.  Calyx  superior,  its 
limb  being  either  membranous  or  pappose.  Corolla  gamopetalous,  inserted 
into  the  top  of  the  ovary,  tubular,  three-,  four-,  to  five-lobed,  sometimes 
gibbous  or  spurred  at  the  base.  Stamens  one  to  five,  adherent  to  the 
corolla  and  alternate  with  its  lobes.  Ovary  inferior,  one-  to  three-celled ; 
ovule  solitary,  pendulous,  style  filiform ;  stigmas  one  to  three.  Fruit  dry, 
indehiscent,  crowned  with  the  limb  of  the  calyx,  one-celled,  in  consequence 
of  two  cells  being  abortive.  Seed  solitary,  pendulous,  exalbuminous ; 
embryo  straight ;  radicle  superior.  Herbs,  with  opposite,  exstipulate  leaves, 
and  cymose  inflorescence.  They  are  found  in  temperate  climates.  Lindley 
gives  twelve  genera,  and  185  species. 

The  only  North  American  genera  are  Valeriana,  Plectritis,  and  Fedia. 
The  root  of  Valeriana  oflicinalis  fiimishes  the  medicinal  valerian ;  this 
substance  produces  a  species  of  intoxication  in  cats.  Nardostachys 
jatamansi  is  the  nardos  or  spikenard  of  the  ancients. 

Order  120.  RuBiACEiE,  the  Madder  and  Cinchona  Famjly.  Tube  of  the 
calyx  adherent  to  the  ovary,  rarely  partly,  or  almost  completely  free  ;  the 
limb  mostly  four-  to  five-cleft  or  toothed,  sometimes  obsolete.  Corolla 
inserted  upon  the  summit  of  the  calyx-tube,  composed  of  as  many  united 
petals  as  there  are  lobes  of  the  calyx,  valvate,  imbricate,  or  somewhat 
contorted  in  eestivations.  Stamens  inserted  into  the  tube  of  the  corolla, 
equal  in  number  and  alternate  with  its  lobes  (or  very  rarely  fewer)  ;  anthers 
introrse.  Ovary  two-  (rarely  three-,  several-)  celled,  with  one,  or  many 
ovules  in  each  cell;  style  single  or  partly  divided;  stigmas  distinct  or 
concrete.  Fruit  capsular,  drupaceous,  baccate,  or  separated  into  indehiscent 
carpels.  Seeds  anatropous  or  amphitropous,  solitary,  few,  or  numerous  in 
each  cell.  Embryo  straight  or  slightly  curved,  in  the  axis  or  at  the 
extremity  of  copious  densely  fleshy  or  homy  albumen.  Trees,  shrubs,  or 
herbs,  with  opposite,  or  rarely  verticillate,  entire  leaves.  Stipules  between 
the  petioles,  sometimes  simulating  the  leaves.  Flowers  regular.  Inflorescence 
▼arious. 

Sub-order  1.  CoFFSACEiB.    Cells  one-  to  two-seeded. 
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Tribe  1.  Opercularie<B.  Flowers  close  pressed  in  a  capitulum,  in  which 
they  are  united  by  their  unilocular  one-seeded  ovaries.  Fruit  dehiscent. 
Herbs  or  undershrubs  of  Australia.    Example :  Pomax. 

Ttnbe  2.  Galiece,  or  StellatcB,  Ovary  with  two  one-seeded  cells.  Carpels 
indehiscent,  dry  or  iSeshy,  separating  from  each  other  at  maturity.  Whorls 
of  straight  leaves,  of  which  two  opposite  ones  alone  carry  buds  in  their 
axils,  the  others  perhaps  transformed  stipules.  Herbs  or  undershrubs  of 
temperate  and  cold  climates.     Examples :  ^Galium,  Kubia. 

Tribe  3.  AnthospertruB.  Flowers  distinct.  Ovary  with  two  one-seeded 
cells.  Carpels  indehiscent,  dry,  separating  at  maturity.  Stipules  small, 
petiolar.  Herbs  or  undershrubs  of  the  Cape,  of  the  Canaries,  very  rarely 
of  Australia.     Example  :  Anthospermum. 

Tribe  4.  SpermacocecB,  Flowers  distinct.  Ovaries  of  two  to  four  cells, 
one-  to  two-seeded.  Carpels  dry  or  fleshy,  never  loculicidal,  dehiscent  or 
not.  .Estivation  of  the  corolla  valvate.  Stipules  membranaceous  at  the  base, 
usually  with  several  bristles  at  the  apex.  Sub-tribe  1.  Euspermacocece. 
Examples:  *Spermacoce,  *Borreria,  *Diodia.  Sub-tribe  2.  PtUorie<B, 
Example :  *Ernodia.  Sub-tribe  3.  Cephalanthece,  Example :  *Cephalanthu8. 

Tribe  5.  Psycotriece.  Flowers  distinct.  Ovary  of  two  one-seeded  cells. 
Fruit  fleshy,  with  two  nucules.  Perisperm  homy.  Stipules  interpetiolar, 
distinct  or  connate.  Trees  or  shrubs  of  tropical  or  juxtatropical  regions, 
especially  American.     Examples :  *Chiococca,  *Psycotria,  Cofiea. 

Tribe  6.  PcKderiece,  Flowers  distinct.  Ovary  of  two  one-seeded  cells, 
Fruit  of  two  compressed  shells  which  become  detached  from  the  calyx,  and 
remain  suspended  by  a  filiform  axis.  Lianas  of  intertropical  regions. 
Example :  Lecontea. 

Tribe  7.  Guettardea,  Flowers  distinct  or  combined  together.  Ovary  of 
two  or  more  one-seeded  cells.  Drupe  with  the  like  number  of  nucules. 
Albumen  fleshy.  Stipules  axillar  or  interpetiolar,  connate.  Trees  or  shrubs 
of  tropical  regions.  Sub-tribe  1.  Morindece.  Example :  *Morinda.  Sub- 
tribe  2.  MitchellecB.  Example:  *Mitchella.  Sub-tribe  3.  Eugv^ttardece, 
Example :  *Guettarda,  *Erithalis. 

Tribe  8.  CordieriecB.  Flowers  distinct  or  separate.  Ovary  of  two  to 
five  one-seeded  cells.  Fruit  a  berry.  Perisperm  fleshy.  Stipules  interpetiolar, 
large,  and  adnate.     Shrubs  of  tropical  regions.     Example :  Cordiera. 

SuB-oRDER  2.   CiNCHONACEiE.     Cclls  many-sccdcd. 

Tribe  9.  Hameliece.  Berry  many-celled.  Cells  many-seeded.  Example  : 
♦Hamelia. 

Tribe  10.  Iserliece.    Fruit  drupaceous,  with  many  nucules.    Ex.:  Isertia. 

Tribe  11.  Hedyotidea,  Fruit  capsular,  seeds  not  winged.  Example: 
Hedyotis. 

Tribe  12.  Cinchonece.  Fruit  capsular.  Seeds  winged.  Example : 
*Pickneya,  *Exostemma,  Cinchona. 

Tribe  13.  Gardeniece.  Berry  one-  to  two-locular.  Seeds  not  winged. 
Example :  Sarcocephalus,  Catesboea. 

The  entire  order,  as  at  present  composed,  embraces  280  genera  (sixteen 
North   American)   and  upwards  of  2800  species.     The  most  important 
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medicinal  species  are  those  belonging  to  the  sub-order  Cinchonaoeas. 
Peruvian  bark  is  furnished  by  various  species  (about  twelve)  of  Cinchona. 
It  owes  its  efficacy  to  two  alkaloids,  Cinchonia  and  Quina.  The  bark  of 
Pinckneya  pubens  has  properties  somewhat  similar  to  that  of  true  Cinchonas. 
Ipecacuanha  is  the  root  of  CephsBÜs  ipecacuanha,  a  Brazilian  plant.  The 
coffee  plant,  Coffea  arabica,  likewise  belongs  to  this  order.  It  is  originally 
a  native  of  Arabia  and  the  borders  of  Abyssinia.  Kubia  tinctoria  yields 
madder,  a  very  valuable  dye. 

Rubia  tinctoria,  madder  (pL  65,  fig.  8) ;  a,  the  root ;  6,  a  flowering 
branch  ;  c,  d,f,  flowers  ;  e,  pistil ;  gt  anthers. 

Cofiea  arabica,  cofiee  {pL  66,  fig,  4) ;  a,  a  branch  with  flowers  and 
fruit ;  6,  pistil ;  c,  flower  expanded ;  d,  fruit ;  e,  do.  with  part  of  the  hull 
removed,  showing  the  two  seeds  ;  /,  a  seed ;  gy  cross-section. 

Order  121.  CAPRiFOLiACEiE,  the  Honeysuckle  Family.  Tube  of  the  calyx 
adherent  to  the  ovary ;  the  limb  five-  (rarely  four-)  cleft  or  toothed. 
Corolla  tubular,  or  sometimes  rotate;  the  lobes  imbricate  in  «estivation. 
Stamens  equal  in  number  and  alternate  with  the  lobes  of  the  corolla  (or 
rarely  one  of  them  deficient),  and  inserted  into  the  tube ;  anthers  introrse, 
versatile.  Ovary  three-  (rarely  four-  to  five-)  celled,  with  one  to  several 
pendulous  ovules  in  each  cell ;  style  filiform,  with  a  somewhat  capitate 
stigma ;  or  wanting,  and  the  oblong  stigmas  three  to  five.  Fruit  baccate, 
fleshy,  or  sometimes  dry  (rarely  capsular),  often  one-celled  by  abortion. 
Seeds  anatropous.  Embryo  in  the  axis  of  fleshy  albumen.  Shrubs,  or 
rarely  herbaceous  plants,  with  opposite  exstipulate  leaves.  Inflorescence 
various.  Chiefly  found  in  the  northern  parts  of  Europe,  Asia,  and 
America. 

Sub-order  1.  Lonicerece,  Corolla  tubular;  the  limb  sometimes  irregular. 
Style  filiform.  Raphe  on  the  outer  side  of  the  ovule.  Tribe  1.  Caprifoliece. 
Fruit  baccate,  sometimes  nearly  dry.  Testa  of  the  seed  crustaceous  or 
coriaceous.  Examples  :  *Linn6ea,  ♦Symphoricarpus,  *Lonicera,  *Dieryillea. 
TVibe  2.  Triostece,  Fruit  drupaceous ;  endocarp  bony.  Testa  of  the  seed 
membranaceous.     Example:  *Triosteum. 

Sub-order  2.  SambucetB,  Corolla  regular,  rotate,  or  rarely  somewhat 
tubular.  Stigmas  three  to  five,  nearly  sessile.  Endocarp  of  the  fruit 
crustaceous  or  coriaceous.  Testa  of  the  seed  membranaceous,  the  raphe 
occupying  the  inner  side.     Examples  :  *Sambucus,  *Viburnum. 

Lindley  assigns  fourteen  genera  and  220  species  to  this  family,  of  which 
eight  genera  and  thirty-seven  species  are  North  American;  of  these, 
twelve  are  species  of  Viburnum,  and  fifteen  of  Lonicera.  The  snow-berry, 
a  common  ornamental  shrub,  is  Symphoricarpus  racemosus.  The  Elder 
(Sambucus),  Honeysuckle  (Lonicera),  are  well  known  plants.  Linnsea 
borealis  is  a  charming  species  found  in  the  north  of  the  United  States  and 
of  Europe. 

Lonicera  caprifolium,  Honeysuckle  (Europe)  {pL  65,  fig,  6) ;  a,  a 
flowering  branch  ;  6,  a  flower  expanded ;  c,  anther ;  d,  pistil ;  e,  fruit ;  /, 
sections  of  do. ;  g,  a  seed. 

Order  122.  LoRANTHACEiE,  the  Mistletoe  Family.  Perianth  in  the 
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Qnisexttal  flowers  sometimes  none,  or  often  simple  (calyx),  adnate  to  the 
ovary  in  the  fertile  flowers,  three-  to  five-cleft  in  the  sterile  flowers  ;  in  the 
perfect  flowers  double,  viz.  calyx  adnate  to  the  ovary ;  the  limb  entire  or 
denticulate,  or  often  obsolete.  Corolla  of  three  to  four  or  eight  petals, 
either  distinct,  or  more  or  less  coherent  in  a  tube,  inserted  into  the 
epigynous  disk ;  aestivation  valvate.  Stamens  equal  in  number  Mdth  the 
petals  and  opposite  them,  or  as  many  as  the  segments  of  the  calyx,  and 
inserted  upon  them  when  the  perianth  is  simple.  Ovary  one-celled,  with  a 
single  suspended  ovule ;  style  simple,  or  none.  Fruit  baccate,  one-celled, 
one-seeded.  Seed  anatropous ;  the  membranous  testa  often  adhering  to  the 
walls  of  the  fruit.  Embryo  in  a  superficial  cavity  of  the  fleshy  albumen  ; 
radicle  clavate,  often  exserted  ;  cotyledons  obtuse,  sometimes  connate. 
Parasitical,  half-shrubby,  evergreen  plants,  with  dichotomous  stems.  Leaves 
mostly  opposite,  fleshy  or  coriaceous,  almost  veinless ;  sometimes  reduced 
to  scales  or  entirely  wanting.  Stipules  none.  Flowers  unisexual  and 
small  (whitish  or  greenish  yellow),  or  perfect  and  very  showy. 

Many  of  the  plants  are  tropical,  and  hang  from  the  trunks  and  branches 
of  trees ;  others  occur  in  temperate  regions.  Lindley  gives  23  genera  and 
412  species,  of  which  two  genera,  Viscum  and  Arceuthobium,  with  three 
species,  are  North  American.  Viscum  album  is  the  mistletoe  of  English 
writers. 

Sub'dass  3.  Calyciflor<B. 

In  this  division  are  included  the  polypetalous  orders  of  Jussieu,  in  which 
the  stamens  are  not  hypogynous,  as  well  as  some  diclinous  orders.  A  calyx 
and  corolla  are  present ;  in  other  words,  the  plants  are  dichlamydeous,  the 
petals  are  distinct,  and  the  stamens  are  attached  to  the  calyx,  being  thus 
more  or  less  perigynous.  This  sub-class,  along  with  ThalamifloreB,  com- 
prises the  Dialypetalse  of  Endlicher.  De  Candolle  included  in  this  division 
gamopetalous  plants,  in  which  the  ovary  is  inferior. 

Order  123.  CoRNACEiE,  the  Dogwood  Family.  Calix,  four-lobed.  Petals 
four,  oblong,  broad  at  the  base,  regular,  inserted  into  the  upper  part  of  the 
calycine  tube  ;  aestivation  valvate.  Stamens  four,  inserted  along  with  the 
petals,  and  alternate  with  them ;  anthers  dithecal.  Ovary  adherent  to  the 
tube  of  the  calyx,  two-celled,  crowned  by  a  disk ;  ovules  solitary,  pendulous, 
anatropal ;  style  filiform ;  stigma  simple.  Fruit  fleshy,  crowned  by  the 
limb  of  the  calyx,  two-celled,  rarely  one-celled  by  abortion ;  endocarp  bony. 
Seeds  solitary,  pendulous;  embryo  straight,  long  in  the  axis  of  fleshy 
albumen;  radicle  superior,  shorter  than  the  oblong  cotyledons.  Trees, 
shrubs^or  herbs,  with  opposite,  very  rarely  alternate,  exstipulale  leaves,  and 
capita",  umbellate,  or  corymbose  flowers.  They  inhabit  the  temperate 
climates  of  Europe,  Asia,  and  America.  The  most  prominent  North 
American  species  of  this  family  is  Cornus  florida,  or  the  Dog  wood,  a  showy 
member  of  our  forests.  Lindley  enumerates  nine  genera  and  forty  species, 
of  which  but  one  genus  (Cornus),  with  eleven  species,  belongs  to  North 
America. 
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Order  124.  ÄRALtACEiE,  the  GiDseng  Family.  Calyx  entire  or  toothed. 
Petals  definite,  two-  to  five-  or  ten-deciduous,  occasionally  0;  aestivation 
valvate.  Stamens,  as  many  as  the  petals,  or  twice  as  many,  inserted 
below  the  margin  of  an  epigynous  disk.  Ovary  adherent  to  the  tube  of 
the  calyx,  two-  or  more-celled ;  ovules  solitary,  pendulous,  anatropal ;  styles, 
two  or  more,  distinct  or  connate ;  stigmas  simple.  Fruit  usually  succulent, 
two-  to  fifteen-celled,  covered  by  the  calycine  limb.  Seeds  solitary, 
pendulous,  adhering  to  the  endocarp ;  albumen  fleshy ;  embryo  small ; 
radicle  pointing  to  the  hilum.  Trees,  shrubs,  or  herbaceous  plants,  with 
alternate,  exstipulate  leaves,  and  umbellate  or  capitate  flowers.  They  are 
found  both  in  tropical  and  in  cold  regions.  Lindley  enumerates  21  genera, 
including  160  species.  Examples:  Aralia,  Panax,  Adoxa,  Hedera.  The 
fiist  three  genera,  with  eight  species,  are  the  only  North  American. 

The  plants  of  this  order  are  allied  to  Umbellifer»,  but  do  not  possess 
poisonous  qualities  to  any  very  marked  degree.  A  species  of  Panax  yields 
the  Ginseng  of  the  Chinese,  for  which  a  North  American  species,  P. 
quinquefolium,  serves  as  a  substitute.  An  arborescent  species,  P.  horridum, 
forms  almost  impenetrable  thickets  in  Oregon.  Aralia  nudicaulis  is  used 
in  the  United  States  under  the  name  of  Sarsaparilla.  The  Ivy,  Hedera 
helix,  belongs  to  this  order. 

Aralia  nudicaulis,  Sarsaparilla  (not  the  true).  United  States  (pL  65,ßg.  6)  : 
a,  a  compound  leaf;  b,  flower  branch;  c,  a  flower-bud ;  d,  an  open  flower; 
e,  petal ;./,  pistil ;  g,  cross-section  of  ovary ;  A,  ripe  berry ;  i,  seed. 

Order  125.  UMBELLiFERiE,  the  Umbelliferous  Family.  Calyx  adherent 
to  the  ovary;  the  limb  very  small,  five- toothed,  or  entire.  Petals  five, 
inserted  on  the  outside  of  the  epigynous  disk,  usually  inflexed  at  the  point, 
the  inflexed  portion  cohering  with  the  lamina ;  aestivation  somewhat 
imbricate,  or  rarely  valvate.  Stamens  five,  alternate  with  the  petals, 
inflexed  in  aestivation ;  anthers  ovate,  introrse.  Ovary  composed  of  two 
(very  rarely  more)  united  carpels,  invested  with  the  coherent  calyx,  two- 
celled,  with  a  solitary  suspended  ovule  in  each  cell :  styles  two,  their  bases 
dilated  and  thickened  into  a  fleshy  body  (stylopodium),  which  covers  the 
top  of  the  ovary ;  stigmas  simple.  Fruit  consisting  of  two  dry  carpels 
(often  termed  mericarps),  which  adhere  by  their  faces  (commissure)  to  a 
common  axis  (carpophore),  at  length  separating  from  each  other,  and 
suspended  from  the  summit  of  the  carpophore,  each  carpel  indehiscent, 
marked  with  five  longitudinal  primary  ribs,  one  opposite  each  petal  and 
each  stamen,  and  often  with  five  alternating  secondary  ones ;  in  the 
substance  of  the  pericarp  are  usually  several  longitudinal  canals  or 
receptacles  (vittce),  filled  with  a  colored  aromatic  oil  or  turpentine,  which 
ai%  commonly  lodged  in  the  spaces  (intervals)  between  the  ry}s,  but 
sometimes  opposite  them.  Seed  anatropous,  usually  coherent  "th  the 
carpel,  rarely  loose.  Embryo  minute  at  the  base  of  the  copious  homy 
albumen.  Herbs,  or  rarely  suflfrutescent  plants :  the  stems  usually  fistular 
and  furrowed.  Leaves  alternate  (or  very  rarely  opposite),  usually  pinnately 
or  ternately  divided ;  the  petioles  mostly  dilated  and  sheathing  at  the  base 
Flowers  in  umbels,  usually  with  an  involucre. 
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This  extensive  order  is  divided  by  De  Candolle  into  three  sub-orders : 
Orthospermce,  having  the  inner  face  of  the  seed  and  albumen  plane,  neither 
convolute  nor  involute ;  Campy lospemuB^  albumen  with  a  longitudinal 
groove  internally,  or  the  margins  involute ;  and  CaslospermcB,  albumen 
involute  at  the  base  and  apex. 

Sub-order  1.  ORTHosPERMiE. 

Tribe  1.  HydrocotylecB.  Fruit  laterally  compressed:  carpels  convex  or 
(rarely)  acute  on  the  back ;  primary  ribs  five,  sometimes  obsolete ;  the  lateral 
ones  either  marginal  or  on  the  face  of  the  commissure ;  the  intermediate 
ones  most  prominent ;  secondary  ribs  sometimes  persistent  and  filiform, 
sometimes  almost  or  entirely  wanting.  Vittae  very  seldom  present.  Seed 
flattish  on  the  face.  Umbels  simple  or  imperfectly  compound.  Mostly 
tropical.     Examples  :  *Hydrocotyle,  *Bowlesia,  Centella. 

Tribe  2.  Mulinece,  Carpels  contracted  at  the  commissure,  flattened  on 
the  back,  five-jugate,  forming  a  quadrangular  fruit.  The  species  are 
mostly  inhabitants  of  extra- tropical  South  America.  Examples:  Bolax, 
Huanaca. 

Tribe  3.  SaniculecB.  Transverse  section  of  the  fruit  somewhat  orbicular. 
Carpels  with  five  equal  primary  and  no  secondary  ribs,  or  covered  with 
scales  or  prickles,  when  the  ribs  are  obliterated.  Vittae  none,  or  numerous 
when  the  fruit  is  prickly.  Seed  flattish  on  the  face.  Umbels  fascicled  oi 
capitate,  simple,  or  somewhat  irregularly  compound.  Mostly  American, 
between  35°  N.  L.  and  45°  S.  L.  Examples  :  *SanicuIa,  *Eryngium, 
Astrantia. 

Tribe  4.  Amminece.  Fruit  evidently  compressed  laterally,  and  usually 
somewhat  didymous.  Carpels  with  five  equal  filiform  and  sometimes 
slightly  winged  primary  ribs ;  the  lateral  ones  marginal ;  secondary  ribs 
none.  Vittae  various.  Seed  gibbously  convex  on  the  back,  and  flattish  on 
the  face,  or  terete.  Umbels  perfectly  compound.  Mostly  inhabitants  of 
the  temperate  regions  of  both  continents.  Examples :  *Ammi,  *Cicuta, 
*Sium,  Carum. 

Tribe  5.  SeselinecB.  Transverse  section  of  the  fruit  orbicular  or  nearly 
so.  Carpels  with  filiform  or  winged  ribs,  of  which  the  lateral  ones  are 
mai^nal,  and  either  equal  to  or  a  little  broader  than  the  others.  Intervals 
with  one  or  more  vittae,  very  rarely  without  any.  Seed  somewhat  teretely 
convex  on  the  back,  flattish  on  the  face.  Umbels  perfectly  compound. 
Distribution  of  the  species  as  in  the  preceding  tribe.  Examples :  *Thapsium, 
♦Conioselinum,  Lichtensteinia. 

Tribe  6.  Pachypleurece,  Carpels  compressed,  lentiform,  five-jugate,  with 
thick  equal  ribs.  Inhabitants  of  Central  Asia,  South  Africa,  and  the 
Mediterranean  region.     Example:  Krubera. 

Tribe  7.  Angelicece,  Fruit  dorsally  compressed,  with  a  double  winged 
margin.  Carpels  with  the  three  dorsal  ribs  filiform  or  winged ;  the  lateral 
ones  dilated  and  forming  the  winged  margins.  Seed  convex  on  the  back, 
flattish  on  the  face.  Umbels  compound.  Mostly  inhabit  central  and 
northern  Europe :  a  few  foimd  in  Northern  America  and  Asia.  Examples : 
^Apgelica,  *Archangelica,  Selinum. 
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Tribe  8.  Peucedanece,  Fruit  more  or  less  compressed  dorsally,  surrounded 
with  a  single  dilated  entire  smooth  margin,  which  is  flattened  or  slightly 
convex,  but  not  thickened  at  the  edge.  Carpels  with  five  filiform  or  rarely 
winged  ribs,  of  which  the  lateral  ones  are  contiguous  to  the  dilated  margin 
or  united  with  it.  Seed  flattened,  or  convex  on  the  back.  Rare  in 
western  Europe,  northern  America,  and  the  Canaries ;  more  abundant  in 
Jiorthern  India  and  South  Africa.  Examples  :  *Peucedanum,  *Pastinaca, 
Anethum. 

Tribe  9.  Silerinece.  Fruit  multijugate,  the  ribs  but  little  elevated, 
especially  the  secondary  ;  carpels  compressed  externally.  Inhabit  central 
Europe  and  northern  Asia.     Examples  :  Siler,  Galbanum. 

Tribe  10.  Cuminece,  Fruit  contracted  at  the  sides.  Carpels  with  five 
primary  filiform  ribs,  of  which  the  lateral  ones  are  marginal ;  and  four 
more  prominent  secondary  ones;  all  of  them  wingless.  Seed  straight, 
flattish  on  the  face.  Umbels  compound.  Found  in  Mediterranean 
Europe  and  in  North  America.     Examples  :  *Trepocarpus,  Cuminum. 

Tribe  11.  Thapsiece.  Fruit  either  dorsally  compressed  or  nearly  terete. 
Carpels  with  five  filiform,  often  bristly,  primary  ribs,  of  which  the  lateral 
ones  are  placed  on  the  face  of  the  commissure :  secondary  ribs  four ;  the 
dorsal  ones  filiform  and  the  lateral  ones  winged ;  or  all  of  them  winged 
(hence  the  fruit  is  either  eight- winged,  or  only  two- winged  on  each  side). 
Seed  flattish,  or  somewhat  teretely  convex,  plane  on  the  face.  Umbels 
compound.  Central  Europe  and  north-western  America.  Examples; 
♦Laserpitium,  Thapsia. 

Tribe  12.  Daucinece.  Fruit  lenticularly  compressed  on  the  back,  or 
somewhat  terete.  Carpels  with  five  filiform  bristly  primary  ribs,  of  which 
the  latter  are  placed  on  the  flat  commissure ;  and  four  more  prominent 
prickly  secondary  ones,  the  prickles  distinct  or  united  into  a  wing.  Seed 
flattened  or  convex  on  the  back,  flattish  on  the  face.  Umbels  compound. 
Southern  Europe  and  Asia,  northern  Africa,  extra-tropical  America. 
Examples :  Artedia,  Daucus. 

Sub-order  2.  CAMPYLOSPERMEiB. 

Tribe  13.  ElceoselinetB,  Fruit  cylindrical,  multijugate ;  primary  ribs 
filiform,  the  lateral  secondary  alate.  Species  Mediterranean,  a  single  one 
Mexican.     Example  :  Elseoselinum,  Margotia. 

Tribe  14.  Caucalinece.  Fruit  laterally  contracted  or  somewhat  terete. 
Carpels  with  five  primary  bristly  or  prickly  ribs,  of  which  the  lateral  ones 
are  in  the  commissure ;  secondary  ribs  four,  more  prominent  and  prickly, 
or  sometimes  obliterated  by  the  copious  prickles  filling  the  entire  intervals. 
Seed  involute,  or  with  the  margin  inflexed.  Umbels  compound.  Distri- 
bution as  in  Daucine»  ;  one  North  American  species.  Examples : 
♦Caucalis,  Torilis. 

Tribe  15.  Scandicinece,  Fruit  compressed  or  contracted  laterally,  usually 
rostrate.  Carpels  with  five  equal  filiform  or  winged  ribs,  of  which  the 
lateral  ones  are  marginal ;  all  of  them  sometimes  obliterated  at  the  base 
and  only  conspicuous  at  the  apex.  Seed  teretely  convex,  either  furrowed 
on   the   face   or   involute.      Umbels   compound.      Central   and  south^ 
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Europe,  Asia,  and  America.  Examples :  ChoBrophyllum,  ^Giycosma, 
Tauschia. 

Tribe  16.  SmymiecB,  Fruit  turgid,  mostly  laterally  compressed  or 
contracted.  Carpels  with  five  ribs ;  the  lateral  ones  marginal  or  placed 
opposite  the  margin,  sometimes  nearly  obliterated.  Seed  involute,  or 
Silicate  on  the  face.  Umbels  compound.  Abundant  in  eastern  Europe 
and  Asia ;  rare  in  northern  and  tropical  America.  Examples :  Conium, 
♦Cynapium,  Anosmia. 

Sub-order  8.  CcELosPERMEiE. 

Tribe  17.  Coriandrece,  Fruit  globose,  or  the  carpels  sub-globose  and  didy- 
mous ;  primary  ribs  of  each  carpel  five,  depressed  and  flexuous,  or  nearly 
obsolete  ;  the  secondary  ones  four,  more  prominent :  all  wingless.  Umbels 
compound.  Mediterranean  Europe  and  Asia ;  North  America.  Examples  * 
♦Atrema,  *Erigenia,  Corion. 

Many  of  the  Umbellifer«  are  valuable  for  various  purposes.  Some  are 
esculents,  as  Daucus  carota,  the  carrot;  Pastinaca  sativa,  the  parsnip; 
Apium  graveolens,  celery;  Petroselinum  sativum,  parsley,  <fec.  The 
roots  of  Arracacha  esculentum,  a  native  of  Grenada,  may  serve  as  a 
substitute  for  the  potatoe.  Some  species  yield  foetid  resins,  as  assafoetida, 
from  Ferula  assafoetida,  a  native  of  Persia.  Caraway  seeds  are  the  fruit  of 
Carum  carui ;  coriander  seeds,  of  Coriandrum  sativum.  Many  are  highly 
poisonous,  as  Conium  maculatum.  Water  Hemlock. 

Lindley  enumerates  267  genera,  embracing  1600  species.  Of  these,  fifty 
genera  and  about  140  species  are  North  American. 

Chaerophyllum  temulum,  Europe  {pi.  66,  fig,  10) ;  a,  a  lower  leaf;  fc, 
lower  part  of  the  stem ;  c,  a  flower  branch  ;  d,  a  flower ;  c,  the  fruit. 

Conium  maculatum.  Hemlock,  Europe  {pL  65,  fig.  11)  ;  a,  cross-section 
of  stem  ;  by  flowering  branch  with  flowers  and  fruit ;  c,  involucre ;  (2,  flower ; 
c,  pistil ;  /,  fruit ;  g,  cross-section  of  achsenium. 

Cicuta  virosa.  Water  Hemlock,  or  Cow-bane,  Europe  {pi.  65,  fig.  8) ;  a, 
vertical  section  of  the  root ;  6,  flower  branch ;  c,  flower ;  d,  pistil ;  e, 
achaenia ;  /,  cross-section  of  ditto ;  g,  vertical  section  of  achsenium. 

-^thusa  cynapium.  Fool's  Parsley,  Europe  {^.  65,  fig.  9) ;  a,  cross- 
section  of  the  stem  ;  6,  branch  with  flowers  and  fruit ;  c,  flower ;  d,  achaenia. 

CEnanthe  fistulosa.  Dead  Tongue,  Europe  {pi.  65,  fig.  7) ;  a,  the  entire 
plant ;  6,  c,  flowers ;  d,  pistil ;  e,  involucre ;  /,  anther  ;  g-l,  fruit. 

Sium  latifolium.  Water  Parsley,  Europe  and  Northern  America 
{pi.  65,  fig,  12) ;  a,  flowering  branch ;  6,  a  lower  leaf;  c,  flower ;  d,  pistil ; 
e,  fruit ;  /-A,  achaenium  with  longitudinal  and  transverse  sections  of  ditto. 

Order  126.  HAMAMELiDACEiE,  the  Witch-hazel  Family.  Calyx  four-  or 
five-lobed  or  truncate.  Petals  four  or  five  or  0,  inserted  on  the  calyx, 
alternating  with  the  calycine  segments.  Stamens  twice  as  many  as  the 
petals,  in  two  rows,  one  of  which  alternates  with  the  petals  and  is  fertile, 
the  other  is  opposite  to  them  and  sterile ;  anthers  bilocular,  introrse.  Ovary 
adherent,  two-celled;  ovules  solitary  or  several  (in  Bucklandia  and 
Sedgwickia),  pendulous  or  suspended  ;  styles  two.  Fruit,  a  two-celled,  two- 
valved   capsule,  opening  by  loculicidal    dehiscence.      Seeds  pendulous ; 
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embryo  straight,  in  the  axis  of  a  fleshy  albumen ;  cotyledons  leafy ;  radicle 
superior.  Shrubs  or  small  trees,  with  alternate,  petiolate,  feather-veined, 
and  stipulate  leaves,  and  small  axillary,  bracteated,  often  unisexual  flowers. 
They  are  found  in  various  parts  of  Asia,  Africa,  ahd  America.  There  are 
ten  genera,  with  fifteen  species.  Of  these  North  America  possesses  two 
genera  and  two  species. 

^ribe  1.  Hamamelece,  Stamens  eight  to  ten,  of  which  the  alternate  ones 
are  alone  fertile ;  filaments  very  short.  Ovules  solitary  in  each  cell. 
Examples :  *Hamamelis  (H.  virginica.  Witch-hazel,  U.  S.),  Trichochladus. 

Tribe  2.  Pother gilliece.  Apetalous.  Stamens  somewhat  indefinite;  all 
fertile  ;  filaments  very  long.  Ovules  one,  solitary  in  each  cell.  Examples : 
*Fothergilla,  Parrotia. 

Tribe  3.  Bucklandiece.  Cells  with  several  ovules.  Examples:  Buck- 
landia,  Sedgwickia. 

Order  127.  BRUNiACEiE,  the  Brunia  Family.  Calyx  five-cleft ;  aestivation 
imbricated.  Petals  inserted  in  the  throat  of  the  calyx,  and  alternate  with 
its  segments.  Stamens  alternate  with  the  petals  arising  from  them,  or  from 
a  disk  surrounding  the  ovary  ;  anthers  introrse,  two-celled,  with  longitudinal 
dehiscence.  Ovary  usually  adherent  to  the  tube  of  the  calyx,  and  one-  to 
three-celled ;  ovules  anatropal,  suspended,  one  or  two  in  each  cell ;  style 
simple  or  bifid;  stigmas  one  to  three.  Fruit  either  bicoccous  and  two- 
celled,  or  indehiscent  and  one-celled,  crowned  by  the  persistent  calyx. 
Seeds  solitary  or  in  pairs,  suspended,  sometimes  with  a  short  arillus ;  embryo 
minute,  at  the  base  of  fleshy  albumen ;  cotyledons  short  and  fleshy ;  radicle 
conical,  next  the  hilum.  Branched,  heath-like  shrubs,  with  small,  imbricated, 
rigid,  and  entire  leaves,  and  small,  often  capitate  flowers.  They  are  natives 
principally  of  the  Cape  of  Good  Hope,  and  have  no  important  properties. 
There  are  fifteen  known  genera,  according  to  Lindley,  and  sixty-five  species 
Examples :  Brunia,  Slaavia,  Ophiria. 

Ordqr  128.  SAxiPRAGACEiE,  the  Saxifrage  Family.  Calyx  superior,  or 
more  or  less  inferior ;  sepals  usually  five,  more  or  less  cohering  at  the  base. 
Petals  usually  five,  perigynous,  alternate  with  the  lobes  of  the  calyx,  rarely 
0.  Stamens  perigynouSj|^ve  to  ten  or  *,  in  one  or  more  rows;  anthers 
bilocular,  with  longitudinal  or  porous  dehiscence.  Disk  often  present, 
either  annular  or  scaly.  Ovary  more  or  less  completely  united  to  the  tube 
of  the  calyx,  consisting  usually  of  two  carpels,  cohering  by  their  face,  but 
distinct  and  diverging  at  the  apex; -styles  as  many  as  the  carpels,  distinct 
or  combined;  stigmas  capitate  or  clavate.  Placentas  marginal  (basal  or 
apicilar),  rarely  central.  Fruit  generally  a  one-  or  two-celled  capsule,  the 
cells  dehiscing  at  the  ventral  suture,  and  often  divaricating  when  ripe. 
Seeds  usually*,  rarely  definite;  spermoderm  often  reticulated;  embryo 
small,  in  the  axis  of  fleshy  albumen  ;  radicle  pointing  to  the  hilum.  Shrubs, 
or  trees,  or  herbs,  with  alternate  or  opposite,  usually  exstipulate  leaves. 
They  are  generally  natives  of  temperate  climates,  and  some  of  them 
characterize  alpine  districts.  The  order  has  been  divided  into  the  following 
sub-orders : 

Sub-order  1.  Saxifragece,     Petals  five  or  0;  stamens  five  to  ten;  ovary 
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more  or  less  adherent ;  styles  usually  two>  and  distinct ;  herbs  with  alternate, 
usually  exstipulate  leaves.      Examples :  *Saxifraga,  *Heuchera,  *Mitella. 

Sub-order  2.  EscalloniecB,  Petals  and  stamens  five;  ovary  inferior; 
style  simple;  albumen  oily.  Evergreen  shrubs,  v^ith  alternate,  simple, 
exstipulate  leaves,  found  in  the  temperate  regions  of  South  America  (one 
species,  Itea  virginica,  North  America),  often  at  great  elevations. 
Examples :  Escallonia,  ^Itea. 

Sub-order  3.  Hydrangece,  Petals  four  to  six ;  stamens  eight  to  twelve, 
or  *  ;  anthers  sometimes  biporose ;  ovary  more  or  less  inferior ;  styles  two 
to  five,  usually  distinct.  Shrubs  with  opposite,  sometimes  whorled, 
exstipulate  leaves ;  flowers  frequently  cymose,  with  the  exterior  flower 
sterile  and  dilated.  Found  chiefly  in  the  temperate  parts  of  Asia  and 
America.     Examples :  *Hydrangea,  *Decumaria. 

Sub-order  4.  Cunoniacece.  Petals  four  to  five,  or  0 ;  stamens  eight  to 
ten,  or  *  ;  ovary  half  inferior ;  styles  two,  distinct  or  combined :  trees  or 
shrubs  with  opposite  leaves,  having  interpetiolary  stipules.  Natives  of 
South  America,  East  Indies, '  South  Africa,  and  Australia.  Example : 
Codia. 

The  entire  order  contains  fifty-seven  genera  and  upwards  of  nine  hundred 
species.  North  America  has  fifteen  genera  and  ninety  species  (Saxifraga 
alone  has  forty-six).  Saxifraga  granulata,  Europe  {pL  69,  fig,  2) ;  fl, 
tubers ;  6,  upper  part  of  the  plant ;  c,  coronal  scale  ;  d,  sexual  apparatus ;  c, 
calyx  with  capsule ;  /,  vertical  section  of  ditto ;  g-h,  seeds. 

Order  129.  PfliLADELPHACEiE,  the  Mock  Orange  Family.  Calyx,  with  a 
four-  to  ten-divided,  persistent  limb.  Petals  alternate  with  the  divisions  of 
the  calyx,  and  equal  to  them  in  number ;  aestivation  convolute.  Stamens 
«  (rarely  ten),  in  one  or  two  rows,  arising  from  the  orifice  of  the  calyx. 
Ovary  adherent  to  the  tube  of  the  calyx  ;  styles  distinct  or  united  into  one ; 
stigmas  four  to  ten;  ovules«,  attached  to  a  central  placenta.  Fruit,  a 
four-  to  ten-celled  capsule,  free  above.  Seeds  »,  scobiform,  subulate, 
smooth,  pendulous,  with  a  loose  membranous  arillus;  albumen  fleshy; 
embryo  straight,  about  as  long  as  the  albumen ;  cotyledons  flat ;  radicle 
next  the  hilum,  obtuse.  Shrubs  with  deciduous,  opposite,  exstipulate  leaves, 
without  dots ;  flowers  usually  in  trichotomous  cymes.  They  are  natives  of 
the  south  of  Europe,  of  North  America,  Japan,  and  India.  They  have  no 
marked  properties.  The  flowers  of  Philadelphus  coronarius,  Syringo,  have 
a  peculiar  sweetish  odor,  which,  to  some  persons,  is  overpowering  and 
disagreeable.  Of  the  single  genus  Philadelphus  five  species  are  found  in 
North  America. 

Order  130.  GROssuLACEiE  or  Ribesiacejs,  the  Gooseberry  Family. 
Calyx  four-  to  five-cleft,  regular,  colored.  Petals  minute,  perigynous,  equal 
in  number  to  the  segments  of  the  calyx,  and  alternate  with  them.  Stamens 
four  to  five,  alternate  with  the  petals,  and  inserted  into  the  throat  of  the 
calyx ;  filaments  short ;  anthers  dithecal.  Ovary  unilocular,  adherent  to 
the  tube  of  the  calyx  ;  ovules  <*,  anatropal,  attached  to  two  opposite  parietal 
placentas;  style  single,  two-  to  four-cleft.  Fruit  a  one-celled  berry, 
crowned  with  the  remains  of  the  flower.      Seeds  «,  immersed  in  pulp,  and 
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attached  to  the  placentas  by  long  thread-like  funiculi ;  spermoderm  gelatinous 
externally ;  albumen  horny ;  embryo  straight,  minute ;  radicle  pointing  to 
the  hilum.  Shrubs  with  alternate  lobed  leaves,  having  a  plicate  vernation. 
They  are  natives  of  temperate  regions,  and  are  found  in  Europe,  Asia,  and 
America.  Many  yield  edible  fruits,  which  sometimes  contain  malic  acid. 
The  various  kinds  of  Gooseberry  {Ribes  grossularia),  and  Currant  {Ribes 
rubrum  and  nigrum)  belong  to  this  order.  It  contains  two  or  three  genera, 
and  nearly  one  hundred  species.  Examples :  Ribes,  Robsonia.  The 
family  is  represented  in  North  America  by  the  genus  Ribes  with  twenty- 
eight  species. 

Order  181.  Cactaceä,  the  Cactus  Family.  Sepals  numerous,  usually 
»,  and  confounded  with  the  petals ;  adherent  to  the  ovary.  Petals  numerous, 
usually  indefinite,  sometimes  irregular,  inserted  at  the  orifice  of  the  calyx. 
Stamens  indefinite,  cohering  more  or  less  with  the  petals  and  sepals; 
filaments  long,  filiform ;  anthers  ovate,  versatile.  Ovary  fleshy,  inferior, 
unilocular;  style  filiform  ;  stigmas  numerous;  ovules  *,  attached  to  parietal 
placentas  equal  in  number  to  the  stigmas.  Fruit  succulent,  one-celled. 
Seeds  «,  parietal,  or,  after  losing  their  adhesion  to  the  placenta,  nestling  in 
pulp,  ovate  or  obovate ;  albumen  0 ;  embryo  straight,  curved,  or  spiral ; 
cotyledons  thick,  leafy,  sometimes  nearly  obsolete;  radicle  thick,  obtuse, 
next  the  hilum.  Succulent  shrubs,  with  peculiar  angular  or  flattened  stems, 
having  the  woody  matter  often  arranged  in  wedges.  Leaves  usually 
absent ;  when  present,  fleshy,  smooth,  entire,  or  spinous.  Flowers  sessile, 
ifometimes  showy.  They  grow  in  hot,  dry,  and  exposed  places,  and  are 
natives  chiefly  of  the  tropical  parts  of  America.  Some  grow  rapidly  on  the 
lava  in  volcanic  countries.  There  are  sixteen  known  genera,  and  about 
eight  hundred  species.  Examples  :  *Opuntia,  *Mammillaria,  *Echinocactus, 
♦Cereus,  &c.  These  genera,  with  numerous  species,  represent  the  order  in 
(extra-Mexican)  North  America. 

The  plants  of  this  order  are  remarkable  for  their  succulence,  for  the  great 
development  of  their  cellular  tissue,  and  for  the  anomalous  forms  of  their 
stems,  which  sometimes  are  of  great  size.  Opuntia  vulgaris  or  prickly 
pear  yields  an  agreeable  fruit.  The  Night  Blooming  Cereus  (Cereus 
grandiflorus)  expands  its  large  fragrant  flowers  only  about  ten  p.m.,  which 
become  withered  before  morning. 

Cereus  hexagonus  (pi.  69,  fig,  3)  ;  6,  spines  magnified. 

Order  132.  FicoiDEiE  or  MESEMBRVANTHACEiE,  the  Ficoid  or  Mesem- 
bryanthemum  Family.  Sepals  definite,  usually  five,  but  varying  from  four  to 
eight,  more  or  less  combined  at  the  base,  adherent  to  the  ovary  or  distinct 
firom  it,  equal  or  unequal ;  SBstivation  valvate  or  imbricate.  Petals  indefinite, 
colored,  sometimes  0.  Stamens  perigynous,  distinct,  definite,  or  indefinite  ; 
anthers  oblong,  incumbent.  Ovary  usually  plurilocular ;  stigmas  several, 
distinct ;  ovules  00,  anatropal  or  amphitropal,  attached  by  cords  to  the 
placenta,  which  is  either  central  or  parietal.  Fruit  a  many-celled  capsule, 
opening  in  a  stellate  or  circumscissile  manner  at  the  apex,  or  an  indehiscent 
nut.  Seeds  00,  rarely  definite  or  even  solitary ;  embryo  curved  or  spiral 
on  the  outside  of  mealy  albumen ;  radicle  next  the  hilum.  Herbaceous  ot 
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shrubby  succulent  plants,  with  opposite  or  alternate  ;»imple  leaves.  They 
are  found  in  warm  regions  chiefly.  The  greater  part  of  them  grow  at  the 
Cape  of  Good  Hope.  The  order  has  been  divided  into  three  sections:  1. 
Mesembryeae,  numerous  conspicuous  petals,  plurilocular  capsule,  with 
stellate  dehiscence.  2.  Tetragonieae,  petals  0,  fruit  woody  and  indehiscent. 
3.  Sesuvece,  petals  0,  capsule  with  circumscissile  dehiscence.  There  are 
sixteen  known  genera,  and  440  species.  Examples :  M esembryanthemum, 
Tetragonia,  Aizoon,  Sesuvium.  No  species  of  this  order  are  fiative  to 
North  America.  Mesembryanthemum  crystallinum  is  often  cultivated  in 
green-houses  under  the  name  of  ice-plant,  so  called  from  the  peculiar 
appearance  of  the  leaves. 

Mesembryanthemum  rubrocinctum  (pi.  69,  ßg.  5). 

Order  133.  CRAssuLACEiE,  the  House-leek  Family.  Sepals  three  to 
twenty,  more  or  less  united  at  the  base.  Petals  equal  to  the  sepals  in 
number,  inserted  in  the  bottom  of  the  calyx,  either  distinct,  or  cohering  in 
a  gamop^talous  corolla.  Stamens  inserted  with  the  petals,  either  equal  to 
them  in  number,  and  alternate  with  them,  or  twice  as  many,  those  opposite 
the  petals  being  shortest ;  sometimes  one  or  two  rows  of  abortive  stamens  ; 
filaments  distinct  or  united,  subulate ;  anthers  bilocular,  dehiscing  longi- 
tudinally or  transversely.  Abortive  stamens  or  scales  (sometimes  obsolete), 
at  the  base  of  each  carpel.  Carpels  equal  in  number  to  the  petals  and 
opposite  to  them,  one-celled,  sometimes  consolidated;  styles  several  or 
combined  ;  stigmas  pointed  or  four-cornered ;  ovules  00,  or  definite, 
anatropal.  Fruit  consisting  of  several  follicles,  dehiscing  by  the  ventral 
suture,  sometimes  by  the  dorsal  suture.  Seeds  variable  in  number ;  embryo 
straight,  in  the  midst  of  fleshy  albumen ;  radicle  pointing  to  the  hilum. 
Herbaceous  plants  or  shrubs,  often  succulent,  with  simple,  entire,  or  pinna- 
tifid,  exstipulate  leaves.  They  are  found  in  the  driest  situations,  as  on 
rocks,  walls,  and  sandy  plains,  in  various  parts  of  the  world. 

Tribe  1.  Crassukce.  Carpels  (follicles)  distinct ;  dehiscent  by  the  inner 
suture.  Sub-tribe  1.  Isostemones.  Stamens  equal  in  number  to  the  petals. 
Section  a.  Eucrassuleae.  Examples :  *Tillfiea,  Crassula.  Section  b. 
Roche».  Example :  Rochea.  Sub-tribe  2.  Diplostemones.  Stamens  twice 
as  many  as  the  petals.  Section  a.  Umbilicese.  Example:  *Echeveria. 
Section  b.  Sedeae.     Examples :  *Sedum,  Sempervirum. 

Tribe  2.  Diamorphece.  Carpels  more  or  less  united,  dehiscent  by  the 
separation  of  the  dorsal  portion.  Examples :  *Diamorpha,  *Penthorum. 
Some  of  the  plants  of  this  order  are  acrid,  as  Sedum  acre ;  Sempervivum 
tectorum  is  known  as  the  House-leek.  There  are  five  genera,  with  twenty 
species,  in  North  America. 

Sedum  acre.  Stone  crop,  Europe  (pi  69,  ßg.  1) ;  a,  the  plant ;  ft,  a 
flower  ;  c,  the  five  carpels ;  rf,  one  of  the  same  ;  e,  /,  seeds  ;  g,  leaves. 

Order  134.  SuRiANACEiE.  Sepals  five,  persistent;  aestivation  twisted, 
imbricated.  Petals  five,  alternate  with  the  sepals,  distinct,  inserted  into  the 
bottom  of  the  calyx.  Stamens  five,  alternate  with  the  petals,  sometimes  with 
five  alternating  ones,  that  are  occasionally  abortive,  all  inserted  with  the 
petals;   filaments  persistent,  distinct,  subulate  firom  a  broad  base,  hairy 

151 


Digitized  by 


Google 


162  BOTANY. 

below ;  anthers  two-celled,  bursting  longitudinally.  Torus  fleshy,  filling  up 
the  bottom  of  the  calyx,  supporting  the  ovaries  on  its  middle  and  the  petals 
and  stamens  on  its  margin.  Ovaries  five,  opposite  to  the  petals,  distinct, 
each  with  a  long  style  arising  from  the  inner  angle  near  the  base ;  ovules 
in  pairs,  collateral,  erect,  straight,  with  the  foramen  at  the  opposite 
extremity  from  the  hilum  {id  est,  orthotropus).  Fruit  of  five  coriaceous, 
pyriform,  indehiscent  carpels.  Seeds  solitary,  uncinate,  attached  to  the  base 
of  the  carpels ;  albumen  none.  Embryo  of  the  same  shape  as  the  seed ; 
radicle  as  long  os  the  cotyledons,  at  the  opposite  end  from  the  hilum; 
cotyledons  oblong,  fleshy,  incumbent.  Sea  side  shrubs.  Leaves  simple, 
oblong-spatulate,  thickish,  pubescent,  crowded  at  the  apices  of  the  branches, 
exstipulate.  Flowers  yellow,  bracteate,  somewhat  terminal.  Suriana,  the 
sole  genus,  is  represented  in  Florida  by  S.  maritima. 

Order  135.  PARONYCHiACEiE,  the  Knotwort  Family.  Sepals  four  to  five, 
distinct  or  cohering.  Petals  perigynous,  between  the  divisions  of  the  calyx, 
usually  inconspicuous,  sometimes  0.  Stamens  usually  perigyno«s,  some- 
times hypogynous,  opposite  to  the  sepals  when  equal  to  them  in  number, 
some  of  them  occasionally  wanting ;  filaments  distinct,  rarely  united ; 
anthers  bilocular.  Ovary  superior,  with  one  or  more  ovules  ;  styles  two  to 
three,  distinct  or  combined.  Fruit  unilocular,  either  a  utricle  covered  by 
the  calyx,  or  a  three- valved  capsule.  Seeds  either  numerous,  attached  to  a 
free  central  placenta,  or  solitary  and  pendulous  from  a  long  funiculus 
arising  from  the  base  of  the  fruit.  Embryo  more  or  less  curved,  on  one 
side  of  farinaceous  albumen,  or  surrounding  it.  Herbaceous  or  somewhat 
shrubby  plants,  with  opposite  or  alternate,  sometimes  setaceous  and 
clustered  leaves,  which  are  either  exstipulate  or  have  scarious  stipules. 
Found  in  barren  places  in  various  parts  of  Europe,  Asia,  and  North 
America.  They  have  no  known  properties  of  importance.  The  order  has 
been  divided  into  two  sections:  1.  Illecebrese,  with  the  embryo  lying  on 
one  side  of  the  albumen,  and  stipulate  leaves.  2.  ScleranthesB,  with  a 
peripherical  embryo,  and  exstipulate  leaves.  There  are  twenty-eight  known 
genera,  and  nearly  120  species.  Examples  :  *Paronychia,  Illecebrum, 
♦Polycarpon,  Corrigiola,  Scleranthus. 

Order  136.  PoRTULACACEiE,  the  Purslane  Family.  Sepals  two,  cohering 
at  the  base.  Petals  usually  five,  rarely  wanting,  distinct  or  cohering  at  the 
base,  sometimes  hypogynous.  Stamens  usually  perigynous,  variable  in 
number,  all  fertile,  opposite  the  petals  when  of  the  same  number ;  filaments 
distinct ;  anthers  versatile,  bilocular,  with  longitudinal  dehiscence.  Ovary 
free  or  partially  adherent,  one-celled,  formed  by  three  united  carpels ;  style 
single  or  0 ;  stigmas  several.  Fruit  capsular,  one-celled,  opening  by 
circumscissile  dehiscence,  or  by  three  valves,  occasionally  monospermous 
or  indehiscent.  Seeds  numerous  or  definite,  or  solitary,  attached  to  a 
central  placenta ;  albumen  farinaceous ;  embryo  peripherical ;  radicle  long. 
Succulent  shrubs  or  herbs,  with  alternate,  seldom  opposite,  entire,  exstipulate 
leaves,  often  having  hairs  in  their  axils.  They  are  found  in  various  parts 
of  the  world,  chiefly,  however,  in  South  America  and  at  the  Cape  of  Good 
Hope.  They  have  a  great  affinity  to  Caryophyllace«,  from  which  they  are 
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chiefly  distinguished  by  their  bisepalous  calyx,  perigynous  stamens,  and 
transversely  dehiscent  capsule.  Examples  :  *Portulaca,  Talinum,  ♦Calan- 
drinia,  ♦Claytonia,  ♦Montia,  ♦Calyptridium.  These  embrace  all  the  North 
American  genera,  with  twenty-six  species.  The  entire  order  includes 
twelve  genera,  and  184  species. 

OsDEB  137.  TuBNERACEiE,  the  Tumcra  Family.  Calyx  with  five  equal 
lobes ;  estivation  imbricated.  Petals  five,  perigynous,  equal ;  aestivation 
twisted.  Stamens  five,  perigynous,  alternating  with  the  petals ;  filaments 
distinct;  anthers  dithecal,  innate,  oblong.  Ovary  free,  one-celled,  with 
three  parietal  placentas  ;  ovules  « ,  anatropal ;  style  more  or  less  cohering, 
or  forked;  stigmas  multifid.  Fruit  a  one-celled,  three-valved  capsule, 
dehiscing  only  half  way  down,  in  a  loculicidal  manner.  Seeds  crustaceous, 
reticulated,  arillate  on  one  side ;  embryo  slightly  curved,  in  the  midst  of 
fleshy  albumen ;  cotyledons  plano-convex  ;  radicle  pointing  to  the  hilum. 
Herbaceous  or  somewhat  shrubby  plants,  occasionally  with  stellate 
pubescence,  having  alternate,  exstipulate  leaves,  and  frequently  two  glands 
at  the  apex  of  the  petiole.  They  are  natives  of  the  West  Indies  and 
South  America.  They  are  not  put  to  any  important  use.  Lindley  gives 
two  genera,  including  sixty  species.  Examples :  *Turnera,  Piriqueta. 
Tumera  cistoides,  a  Florida  species,  is  our  sole  representative. 

Order  138.  PAssiFLORACEiE,  the  Passion-flower  Family.  Sepals  five, 
combined  below  into  a  more  or  less  elongated  tube.  Petals  five,  perigynous, 
often  with  filamentous  or  annular  processes  on  their  inside,  which  appear 
to  be  an  altered  whorl  or  whorls  of  petals,  occasionally  wanting,  imbricated 
in  aestivation.  Stamens  five,  monadelphous,  surrounding  the  gynophore 
when  present,  rarely  *,  usually  with  processes  firom  the  thalamus,  interposed 
between  them  and  the  petals  ;  anthers  dithecal,  extrorse,  versatile,  dehiscing 
longitudinally  ;  pollen  grains  sometimes  bursting  by  opercula.  Ovary  one- 
celled,  often  with  a  gynophore  ;  ovules  anatropal,  *  ;  styles  three ;  stigmas 
dilated.  Fruit  often  stipulate,  one-celled,  sometimes  three-valved,  opening 
by  loculicidal  dehiscence,  or  succulent  and  indehiscent.  Seeds  *,  attached 
to  parietal  placentas,  arillate,  or  strophiolate  ;  spermoderm  brittle  and 
sculptured ;  embryo  straight  in  the  midst  of  this  fleshy  albumen ;  radicle 
pointing  to  the  hilum.  Herbs  or  shrubs,  often  climbing,  with  alternate,  stipulate 
or  exstipulate  leaves.     The  order  has  been  divided  into  three  sub-orders. 

Sub-order  I.  Paropsiece,  plants  not  climbing,  with  a  sessile  ovary,  arillate 
seeds,  and  exstipulate  leaves. 

Sub-order  2.  Passiflorece,  climbing  plants  with  a  stalked  ovary,  arillate 
seeds,  stipulate  leaves,  and  glandular  petioles. 

Sub-order  3.  Maksherbiece,  plants  not  climbing,  with  a  stalked  ovary, 
style  below  the  apex  of  the  ovary,  strophiolate  seeds,  and  exstipulate  leaves. 
They  are  natives  chiefly  of  warm  climates,  and  are  found  in  America,  the 
East  and  West  Indies.  There  are  fourteen  known  genera,  and  215  species. 
Examples :  Paropsia,  Smeathmannia,  *Passiflora,  Tacsonia,  Malesherbia. 
Passiflora  with  four  species  represents  this  order  in  North  America. 

The  name  passion-flower  was  given  on  account  of  a  fancied  resemblance 
to  the  appearances  presented  on  'Mount  Calvary.     In  the  five  anthers,  a 
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resemblance  was  seen  to  the  wounds  of  Christ ;  the  triple  style  represented 
the  three  nails  on  the  cross ;  the  central  gynophore  was  the  pillar  of  the 
cross ;  and  the  filamentous  processes,  the  rays  of  light  around  the  Savior's 
head,  or  the  crown  of  thorns.  Some  species,  as  Passiflora  edulis  or 
Grenadilla,  yield  a  pleasant  fruit. 

Order  139.  BELvisiACEiE,  the  Belvisia  Family.  Calyx  gamosepalous, 
persistent,  limb  divided  into  five  thick  ovate  segments ;  sestivation  valvatc. 
Petals  inserted  in  the  tube  of  the  calyx,  united  more  or  less,  and  forming 
three  verticils,  the  innermost  of  which  may  be  considered  as  an  altered 
staminal  row ;  the  outer  petaline  verticil  consists  of  five  plaited  lobes,  each 
of  which  is  seven-toothed,  and  has  seven  feathered  ribs;  the  second 
petaline  verticil  is  cut  into  a  number  of  narrow  segments ;  while  the  third 
is  an  inconspicuous  cup-like  ring,  with  its  edge  minutely  divided.  Stamens 
«,  united  at  their  base  so  as  to  be  monadelphous,  or  unequally  polyadelphous ; 
filaments  curved  inwards  ;  anthers  dithecal,  oblong.  Ovary  surrounded  by 
a  fleshy  disk,  and  adherent  to  the  tube  of  the  calyx,  five-celled ;  ovules  two 
in  each  cell,  attached  to  a  central  placenta,  nucleus  curved ;  style  five- 
angled  ;  stigma  broad,  flat,  pentagonal.  Fruit  a  large,  fleshy,  rounded  berry, 
crowned  by  the  lobes  of  the  calyx.  Seeds  large,  kidney-shaped  ;  cotyledons 
plano-convex ;  radicle  and  plumule  immersed  in  their  substance.  Shrubs, 
with  alternate,  simple,  coriaceous,  exstipulate  leaves ;  and  axillary  flowers 
often  in  sets  of  three.  They  are  tropical,  chiefly  African.  Some  of  them 
are  used  as  astringents.  Their  place  in  the  natural  system  is  not  well 
determined;  some  placing  the  order  next  Passifloraceae,  others  near 
SymplocaceoB,  and  Lindley  recognising  its  affinity  to  Rhizophoraceae.  There 
are  two  genera,  and  four  species.     Ex. :  Belvisia  (Napoleona),  Asteranthos. 

Order  140.  PAPAYACEiE,  the  Carica  Family.  Calyx  minute,  five-toothed. 
Corolla  monopetalous,  inserted  into'  the  base  of  the  calyx ;  in  the  male, 
tubular  and  five-lobed ;  in  the  female,  divided  nearly  to  the  base  into  five 
segments.  In  the  section  Pangiese  the  sepals  and  petals  are  distinct 
Stamens  ten,  inserted  into  the  throat  of  the  corolla;  anthers  bilocular, 
introrse,  innate,  dehiscing  longitudinally.  Ovary  free,  one-celled ;  ovules 
indefinite,  attached  to  five  parietal  placentas ;  stigma  five-lobed,  lacerated. 
Fruit  usually  succulent  and  indehiscent,  sometimes  capsular  and  dehiscent, 
one-celled.  Seeds  *,  enveloped  in  a  loose  mucous  coat,  parietal ;  spermo- 
derm  brittle,  pitted ;  embryo  in  the  axis  of  fleshy  albumen  ;  cotyledons  flat ; 
radicle  slender,  turned  towards  the  hilum.  Trees  or  shrubs,  not  branching, 
with  alternate  lobed  leaves,  supported  on  long  slender  petioles,  and  with 
unisexual  flowers.  They  are  found  in  South  America  and  in  other  warm 
countries.  One  of  the  most  important  plants  of  the  order  is  Carica 
papaya,  the  Papaw  tree,  which  yields  an  acrid  milky  juice,  and  an  edible 
fruit.  The  tree  is  said  to  have  the  property  of  rendering  meat  tender.  The 
order  has  been  divided  into  three  sections :  1.  Carice»,  corolla  mono- 
petalous, fruit  succulent  and  indehiscent.  2.  Modeccese,  corolla  monopetalous, 
fruit  capsular  and  dehiscent.  3.  Pangieae,  corolla  polypetalous.  There  are 
eleven  known  genera,  including  twenty-nine  species.  Examples :  Carici^ 
Modecca,  Pangium. 
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Carica  papaya,  the  West  Indian  Papaw  (pi  71,  ßg.  14) ;  a,  the  tree  with 
the  fruit ;  ft,  male  flower ;  c,  section  of  do. ;  d,  stamen  ;  e,  abortive  pistil  of 
the  male  flower ;  /,  a  female  flower  ;  g,  pistil ;  h,  cross-section  of  the  fruit ; 
i,  a  seed ;  *,  partial  section  of  do. ;  /,  embryo. 

Ordek  141.  CucuRBiTACEJS,  the  Cucumber  Family.  Calyx  five-  (rarely 
six-)  toothed ;  the  limb  sometimes  obsolete.  Petab  five  (rarely  six), 
distinct,  or  commonly  more  or  less  united  with  each  other  and  coherent 
with  the  calyx,  very  cellular  and  often  marked  with  reticulated  veins. 
Stamens  five,  sometimes  distinct,  commonly  united  in  three  parcels  (two 
and  two,  and  one  separate)  so  as  to  appear  like  three  stamens  only,  rarely 
three  and  diadelphous ;  filaments  of  each  set  sometimes  connate ;  anthers 
usually  long  and  sinuous,  or  variously  contorted  or  folded,  two-celled, 
adnate,  extrorse,  commonly  more  or  less  connate.  Ovary  coherent  with 
the  tube  of  the  calyx,  usually  of  three  (rarely  of  two  or  four)  united 
carpels,  sometimes  one-celled  by  the  obliteration  of  the  partitions,  or  often 
with  each  carpel  spuriously  two-celled  by  the  introflexion  of  the  placenta 
fi-om  the  axis  until  it  reaches  the  dorsal  suture.  Fruit  fleshy  or  juicy,  rarely 
membranous,  usually  a  pepo.  Seeds  anatropous,  compressed,  often 
enveloped  by  a  juicy  or  dry  and  membranous  arillus  ;  the  testa  coriaceous ; 
albumen  none.  Embryo  straight ;  cotyledons  foliaceous,  palmately  veined. 
Herbs  with  succulent  stems,  climbing  by  means  of  tendrils  (which  are 
transformed  stipules,  according  to  St.  Hilaire).  Leaves  alternate,  palmately 
veined.    Flowers  axillary,  monoecious  or  dioecious,  or  rarely  perfect. 

Suh'Order  1.  Nandirhobece.  Tendrils  axillar.  Three  distinct  styles. 
Three  hollow  cells,  with  many  seeds  ascending  from  the  base.  Example  : 
Fevillea. 

Sub-order  2.  Cucurbitece,  Tendrils  lateral.  Styles  united.  Cells  full, 
with  a  parietal  insertion  of  the  seeds.  Section  1.  Coniandreae.  Example: 
Coniandre.  Section  2.  Melothrieae.  Example :  *Melothria.  Section  3. 
Bryonieae.  Examples  :  *Bryonia,  Citrullus,  ♦Momordica,  *Lagenaria. 
Section  4.  Cucumerinese.  Examples :  Cucumis,  Cucurbita.  Section  5. 
Telfaireae.  Example :  Telfairia.  Section  6.  Cyclanthereae.  Example : 
Cyclanthera. 

Sub-order  3.  Sicyoidece.  Tendrils  lateral.  A  single  cell  with  a  single 
ovule  suspended  from  the  summit.     Example  :  ♦Sicyos. 

Some  of  the  plants  of  this  order  are  medicinal,  others  aflTord  a  pleasant 
fruit.  Cucurbita  citrullus  is  the  water-melon.  The  pulp  of  the  fruit  of 
Citrullus  colocynthis  is  known  in  the  pharmacopoeia  as  colocynth.  The 
calibash  or  bottle  gourd  is  the  fruit  of  Lagenaria  vulgaris.  Elaterin  is  the 
active  principle  contained  in  the  fruit  of  Momordica  elaterium,  or  squirting 
cucumber.  The  cucumber,  the  pumpkin,  the  squash,  and  the  vegetable 
marrow  all  belong  to  this  order.  There  are  about  sixty-six  genera,  with 
three  hundred  species  in  all,  of  which  seven  genera  and  nine  species  belong 
to  North  America. 

Cucumis  citrullus.  Water-melon  (Asia)  (pi  71,  ßg.  11);  a,  flowering 
branch ;  h,  flower ;  c-rf,  stamens ;  e,  stigma ;  /,  cross-section  of  fruit ;  ^-t, 
embryo. 
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Momordica  balsaminea,  Balsam  apple  (East  Indies)  {pL  71,  fig.  12) ;  a, 
branch  with  flowers  and  fruit ;  6,  male  flower ;  c,  do.  without  corolla ;  rf, 
female  flower ;  e,  cross-section  of  the  young  fruit ;  /,  the  fruit  burst  open ; 
g,  a  seed  ;  Ä,  do.  without  the  testa ;  t,  cross-section  of  do. 

Bryonia  alba  (Europe)  (pi.  71,  fig.  13) ;  A,  branch  with  male,  B,  do.  with 
female  flowers ;  C,  root ;  a,  male  flower ;  ft,  do.  expanded ;  c-d,  stamens ; 
e,  female  flower ;  /,  do.  with  the  corolla  cut  away ;  g,  stigma ;  A,  fruit ;  t, 
cross-section  of  do. ;  k,  seed. 

Order  142.  LoASACEiE,  the  Chili  Nettle  Family.  Calyx  four-  or  five- 
parted,  persistent,  spreading  in  aestivation.  Petals  five,  cucullate,  epigynous, 
alternate  with  the  segments  of  the  cal)TC,  sometimes  with  an  inner  row  of 
five,  which  are  either  similar  to  the  outer  or  dissimilar ;  aestivation  inflexed, 
valvate,  or  twisted.  Stamens  <*  in  several  rows,  distinct,  or  polyadelphous, 
each  parcel  being  opposite  the  outer  petals ;  filaments  subulate,  unequal,  the 
outer  ones  often  sterile.  Ovary  inferior,  one-celled,  with  parietal  placentas ; 
ovules  anatropal ;  styles  combined  into  one  ;  stigma  one  or  several.  Fruit 
capsular,  or  succulent,  one-celled.  Seeds  without  an  arillus;  embryo 
straight,  in  the  axis  of  fleshy  albumen;  cotyledons  small,  flat;  embryo 
pointing  to  the  hilum.  Herbaceous  plants,  hispid  with  stinging  hairs, 
having  opposite  or  alternate  exstipulate  leaves,  and  axillary  one-flowered 
peduncles.  They  are  American  plants,  chiefly  distinguished  for  their 
stinging  qualities,  and  hence  the  name  of  Chili  Nettle.  There  are  fifteen 
genera  enumerated  by  Lindley,  including  seventy  species.  Examples: 
Loasa,  *Mentzelia,  Gronovia,  *Cevallia.  In  North  America  there  are  of 
this  order,  Mentzelia  with  twelve,  and  Cevallia  with  one  species. 

Order  143.  HALORAGACEiE,  the  Mares-tail  Family.  Calyx  with  a  minute 
limb,  which  is  either  three-  or  four-divided  or  entire ;  it  is  sometimes 
reduced  to  a  mere  rim.  Petals  epigynous  or  0.  Stamens  epigynous,  equal 
in  number  to  the  petals,  or  twice  as  many,  rarely  fewer ;  when  the  petals 
are  wanting,  stamens  often  one  or  two.  Ovary  cohering  with  the  tube  of 
the  calyx,  with  one  or  more  cells,  sometimes  tetragonal  or  compressed. 
Style  0,  what  is  frequently  called  the  styles  being  the  papulose  stijymas, 
which  are  equal  in  number  to  the  cells;  ovules  pendulous,  anatropal. 
Fruit  dry,  indehiscent,  membranous  or  bony,  with  one  or  more  cells.  Seed 
solitary  or  in  pairs,  pendulous ;  albumen  fleshy  or  thin ;  embryo  straight,  or 
slightly  curved,  in  the  axis  of  the  albumen ;  cotyledons  minute ;  radicle 
superior,  long.  Herbs,  or  undershrubs,  often  aquatic,  with  large  air 
cavities,  having  alternate,  opposite,  or  whorled  leaves,  and  axillary,  sessile 
flowers,  which  are  occasionally  unisexual.  They  are  found  in  ditches  and 
lakes  in  various  parts  of  the  world.  They  have  no  properties  of 
importance.  There  are  eight  known  genera,  and  about  seventy  species. 
Examples  :  *Hippuris,  Myriophyllum,  Haloragis,  Callitriche,  *Proserpinaca. 
North  American  species  twelve. 

Order  144.  Onagrace-«,  the  Evening  Primrose  Family.     Calyx  tubular, 

the  limb  having  usually  four,  sometimes  two,  three,  or  six  divisions,  which 

cohere   in  various   ways;    aestivation  valvate.      Petals   usually  equal  in 

number  to  the  calycine  segments,  regular  (rarely  irregular),  inserted  into 
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the  tube  of  the  calyx ,  aestivation  twisted.  Stamens  usually  four  or  eight 
(rarely  one  or  two),  epigynous ;  filaments  distinct ;  pollen  triangular, 
usually  cohering  by  threads.  Ovary  two-  to  four-celled,  adherent,  usually 
with  an  epigynous  disk ;  style  filiform ;  stigma  capitate  or  four-lobed ; 
ovules  indefinite,  rarely  definite,  anatropal.  Fruit  succulent  or  capsular, 
dehiscent  or  indehiscent,  one,-  two,-  to  four-celled.  Seeds  usually  *, 
exalbuminous  ;  embryo  straight,  with  a  long  slender  radicle  pointing  to  the 
hilum,  and  short  cotyledons.  Herbs  or  shrubs,  with  alternate  or  opposite, 
simple,  not  dotted  leaves,  and  with  the  parts  of  the  flower  usually 
tetranerous.  They  inhabit  chiefly  temperate  regions,  and  are  found 
abundantly  in  Europe,  Asia,  and  America,  and  sparingly  in  Africa. 

Tribe  1.  Jussieuece.  Calyx  divided  immediately  above  the  ovary. 
Number  of  stamens  equal  to,  or  double  that  of  the  petals.  Fruit  capsular, 
with  septicidal  dehiscence,  many  seeded.  Cotyledons  straight.  Examples : 
*Jussieua,  *Ludwigia. 

Tribe  2.  Onagrece,  Calyx  with  the  tube  more  or  less  elongated. 
Number  of  stamens  double  that  of  petals.  Fruit  capsular  with  loculicidal 
dehiscence,  many  seeded.  Cotyledons  straight.  Examples :  ♦Oenothera, 
♦Gayophytum,  *Epilobium. 

Tribe  3.  Gaurece,  Calyx  with  the  tube  elongated.  Number  of  stamens 
double  that  of  petals.  Fruit  indehiscent,  nucumentaceous,  one-  to  four- 
seeded.    Cotyledons  twisted.     Examples  :  *Gaura,  *Stenosiphon. 

Tribe  4.  Fuchsiece.  Calyx  with  the  tube  elongated.  Number  of 
stamens  double  that  of  petals.  Fruit  fleshy.  Cotyledons  straight. 
Example:  Fuchsia. 

Tribe  5.  Lopeziece,  Tube  of  calyx  elongated.  Petals  four  or  more. 
Stamens  two  or  one.  Fruit  capsular,  many  seeded,  with  loculicidal 
dehiscence.     Example:  Lopezia. 

Tribe  6.  Circaece,  Calyx  divided  into  two  segments  immediately  above 
the  ovary  :  petals  two  ;  stamens  two.  Fruit  indehiscent,  two-locular,  two- 
seeded.     Examples:  Circcea. 

Of  the  above  order  there  are  about  30  genera  and  450  species.  North 
America  has  12  genera  and  117  species.  Among  the  more  prominent 
species  is  Oenothera  biennis,  the  Evening  Primrose. 

Oenothera  biennis,  Evening  Primrose,  United  States  {pi.  69,  fig,  6) ;  fl, 
a  flowering  branch  ;  6,  calyx ;  c,  stamen  ;  d,  vertical  section  of  calyx  tube  ; 
«,  burst  capsule  ;  /,  cross-section  of  do. ;  g,  seed. 

Epilobium  angustifolium.  Willow-herb  (Europe)  {pi.  89,  fig.  7)  ;  ö,  a 
flower  branch ;  6,  calyx  with  style  and  a  stamen ;  c,  burst  capsule ;  d,  a  seed. 

Order  145.  MYRTACEiE,  the  Myrtle  Family.  Calyx  four-,  five-,  six-  to 
eight-cleft,  the  limb  sometimes  cohering  at  the  apex,  and  falling  off*  like  a 
lid ;  aestivation  valvate.  Petals  attached  to  the  calyx,  alternating  with  its 
segments,  and  equal  to  them  in  number,  with  a  quincuncial  aestivation, 
rarely  0.  Stamens  inserted  with  the  petals,  twice  as  many  as  the  petals,  or 
•  ;  filaments  distinct,  or  united  in  one  or  more  parcels,  curved  inwards  in 
the  bud ;  anthers  ovate,  dithecal,  with  longitudinal  dehiscence.  Ovary 
adherent  to  the  tube  of  the  calyx,  one-  to  six-celled ;  style  and  stigma 
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simple ;  ovules  anatropal,  pendulous,  or  erect.  Fruit  dry  or  fleshy,  dehiscent 
or  indehiscent.  Seeds  usually  «,  attached  to  a  central  placenta;  mostly 
exalbuminous ;  embryo  straight  or  curved;  cotyledons  distinct,  or  con- 
solidated with  the  radicle,  which  is  next  the  hilum.  Trees  or  shrubs,  with 
opposite,  rarely  alternate  leaves,  which  are  usually  entire  and  dotted,  and 
frequently  have  an  intramarginal  vein.  They  are  natives  chiefly  of  warm 
countries,  as  South  America  and  the  East  Indies.  Many,  however,  are 
found  in  more  temperate  regions.  Some  of  the  genera  are  peculiar  to 
Australia.     The  order  has  been  divided  into  the  following  sub-orders : 

Sub' order  1.  ChamcBlaudece,  heath-like  plants,  with  a  one-celled  ovary 
and  capsule,  and  opposite  dotted  leaves. 

Sub-order  2.  LeptospermecB,  having  a  plurilocular  capsule,  and  opposite 
and  alternate,  usually  dotted  leaves. 

Sub-order  3.  Myrtece,  having  a  baccate  fruit,  distinct  stamens,  opposite 
dotted  leaves. 

Sub-order  4.  BarringtoniecB,  having  a  fleshy,  one-celled  fruit,  monadelphous 
stamens,  albuminous  seeds,  opposite  or  verticillate  leaves,  not  dotted. 

Sub-order  5.  LecythidetB,  having  a  plurilocular  woody  capsule,  which  either 
remains  closed  or  opens  by  a  lid,  monadelphous  stamens,  alternate,  not  dotted 
leaves. 

Several  of  these  sub-orders  are  made  separate  orders  by  Lindley  and 
others.  There  are  77  known  genera,  and  upwards  of  1400  species. 
Examples:  Chamaelaucium,  Calytrix,  Leptospermum,  Melaleuca,  Metrosi- 
deros,  Eucalyptus,  Myrtus,  Psidium,  Eugenia,  Caryophyllus,  Barringtonia, 
Gustavia,  Lecythis,  Bertholletia.  No  species  has  yet  been  described  from 
North  America,  although  some  probably  are  to  be  found  in  Florida. 

Those  plants  of  this  order,  with  pellucid  dots  in  the  leaves,  yield  a 
volatile  oil.  Some  furnish  edible  fruits.  The  clove  of  commerce  is  the 
flower-bud  of  Caryophyllus  aromaticus,  originally  from  the  Moluccas. 
Allspice,  or  Pimento,  is  the  dried  berry  of  Eugenia  pimenta,  indigenous  to 
the  West  Indies  and  to  Mexico.  Psidium  pyriferum  yields  the  guava. 
Punica  granatum,  the  Pomegranate,  is  a  well  known  ornamental  species. 
Cream  or  Brazil  nuts  are  derived  from  Bertholletia  excelsa.  Sugar  from 
Eucalyptus,  natives  of  New  Holland,  has  recently  excited  the  attention  of 
chemists.     Cajeput  oil  is  derived  from  species  of  Melaleuca. 

Caryophyllus  aromaticus,  the  Clove  Tree  {pL  69,  fig,  12) ;  ö,  flowering 
branch  ;  6,  flowers  without ;  c,  ditto  with  stamens ;  d,  anther ;  c,  calyx ;  /,  g^ 
buds  ;  A-Ä,  fruit ;  /-n,  the  seed. 

Melaleuca  cajeput,  the  Cajeput  Tree,  Borneo,  &c.  {pi,  69,  fig,  9) ;  a,  a 
flowering  .branch ;  6,  flower  in  vertical  section  ;  c,  calyx;  d,  e,  fruit. 

Melaleuca  fulgens.  New  Holland  {pi.  69,  fig,  10) ;  a,  a  bundle  of 
filaments,  with  three  petals  and  the  pistil ;  &,  pistil. 

Eugenia  pimenta,  Allspice,  West  Indies  {pi.  69,  fig,  11) ;  a,  a  flower;  6, 
ditto  magnified ;  c,  calyx  with  pistil ;  d,  pistil  with  stamens ;  e  and  g^ 
berries  ;  /,  a  twig  with  berries  ;  Ä,  vertical  section  ;  f-Ä,  seeds. 

Order  146.  Melastomace-«,  the  Melastoma  Family.     Calyx  with  four, 
five,  or  six  divisions,  which  are  more  or  less  deep,  or  are  sometimes  united 
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and  separate  from  the  tube  like  a  lid.  Petals  equal  to  the  segments  of  the 
calyx,  perigynous,  aestivation  twisted.  Stamens  equal  in  number  to  the 
petals,  and  alternate  with  them,  usually  with  intermediate  sterile  ones; 
filaments  curved  downwards  in  the  young  state ;  anthers  long,  often  beaked, 
bilocular,  dehiscing  by  two  terminal  pores,  or  longitudinally.  Ovary  more 
or  less  adherent  to  the  calyx,  plurilocular ;  ovules  usually  00 ;  style  one : 
stigma  simple,  either  capitate  or  minute.  Fruit  plurilocular,  either  capsular, 
with  loculicidal  dehiscence,  or  succulent,  combined  with  the  calyx  and 
indehiscent.  Seeds  «,  minute,  attached  to  central  placentas,  exalbuminous; 
embryo,  straight  or  curved ;  cotyledons  sometimes  unequal,  flat,  or 
convolute.  Trees,  shrubs,  or  herbs,  with  opposite,  undivided,  usually 
entire,  often  three-  to  nine-ribbed  leaves,  not  dotted.  They  are  found 
chiefly  in  warm  climates.  Many  are  natives  of  America  and  India.  There 
are  no  unwholesome  plants  in  the  order,  and  the  succulent  fruit  of  several 
species  is  edible.  A  slight  degree  of  astringency  pervades  all  the  plants  of 
the  order,  and  hence  some  are  used  medicinally,  in  cases  of  diarrhoea.  The 
name  Melastoma  is  derived  from  the  circumstance  that  the  fruit  of  some 
dyes  the  lips  black. 

Tribe  1.  Lavoisieriece.  Anthers  opening  by  one  or  two  pores.  Ovary 
free,  usually  smooth  at  the  summit.  Fruit  capsular.  Seeds  straight,  ovoid, 
or  angular.  Species  all  American  (none  in  North  America).  Example : 
Meriania. 

Tribe  2.  Rhexiece.  Anthers  opening  by  a  single  pore.  Ovary  free, 
usually  smooth  at  the  summit.  Fruit  capsular.  Seeds  reniform.  Species 
all  American  (Rhexia,  with  eight  species,  the  only  North  American). 
Example :  *Rhexia. 

Tribe  3.  Osbeckiece,  Anthers  opening  by  a  single  pore.  Ovary  free  or 
adherent,  usually  surmounted  by  setae,  or  scales.  Fruit  capsular  or  fleshy. 
Seeds  reniform.     Old  and  New  World.     Example  :  Osbeckia. 

Tribe  4.  Miconiece,  Anthers  opening  by  one  or  two  pores.  Ovary 
adherent.  Fruit  fleshy.  Seeds  straight.  Plants  mostly  American. 
Example :  Cidemia. 

Tribe  5.  Charianthece.  Anthers  opening  by  longitudinal  slits.  Ovary 
adherent.  Fruit  generally  fleshy.  Seeds  straight.  Plants  American  or 
Asiatic.     Example:  Astronia. 

Lindley  gives  118  genera  and  1200  species  as  belonging  to  this  order. 

Melastoma  malabathricum,  Malabar  (pL  69,  ßg.  13). 

Order  147.  CoMBRETACEiE,  the  Myrobalan  Family.  Cal3rx  four-  or  five- 
lobed,  lobes  deciduous.  Petals  arising  from  the  orifice  of  the  calyx, 
alternate  with  the  lobes,  or  wanting.  Stamens  epigynous,  twice  as  many 
as  the  lobes  of  the  calyx,  rarely  equal  in  number,  or  thrice  as  many; 
filaments  distinct,  subulate ;  anthers  dithecal,  dehiscing  longitudinally,  or  by 
recurved  valves.  Ovary  adherent  to  the  tube  of  the  calyx,  unilocular: 
ovules  two  to  four,  pendulous  ;  style  one ;  stigma  simple.  Fruit  succulent 
or  nut-like,  inferior,  unilocular,  indehiscent,  often  winged.  Seed  solitary, 
pendulous,  exalbuminous;  cotyledons  leafy,  usually  convolute,  sometimes 
plicate ;  radicle  turned  towards  the  hilum.    Trees  or  shrubs,  with  alternate 
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or  opposite,  exstipulate,  entire  leaves.  They  are  natives  of  the  tropical 
regions  of  Asia,  Africa,  and  America.  The  general  property  of  the  order  is 
astringency.  Many  are  used  for  tanning,  and  some  for  dying.  The  fruit 
of  Terminalia  belerica,  and  of  T.  chebula,  under  the  name  of  Myrobalans, 
is  used  as  an  astringent.  The  seeds  of  Terminalia  catappa  are  eaten  like 
almonds.     The  order  has  been  divided  into  three  sub-orders  : 

Sitb'Order  1.  Terminalie€B,  petals  0,  cotyledons  convolute. 

Sub-order  2,  Combretets,  petals  present,  cotyledons  plicate. 

Sub-order  3.  Gyrocarpea,  petals  0,  cotyledons  convolute,  anthers  dehiscing 
by  recurved  valves. 

There  are  22  genera  enumerated  by  Lindley,  including  200  species. 
Examples  :  *  Terminalia,  Combretum,  Gyrocarpus,  *Conocarpus.  The  order 
is  represented  in  Florida  by  Conocarpus  erecta,  and  Terminalia  catappa. 

Order  148.  VocHYsiACBiB,  the  Vochysia  Family.  Sepals  four  to  five, 
united  at  the  base,  unequal,  the  upper  one  largest  and  spurred  ;  aestivation 
imbricated.  Petals  one,  two,  three,  or  five,  alternate  with  the  divisions  of 
the  calyx,  and  inserted  into  its  base,  unequal.  Stamens  one  to  five,  opposite 
to,  or  alternate  with  the  petals,  perigynous,  one  having  an  ovate,  fertile, 
four-celled  anther,  the  rest  being  sterile.  Ovary  free,  or  partially  adherent 
to  the  calyx,  three-celled;  ovules  solitary  or  in  pairs,  rarely  numerous, 
amphitropal  or  anatropal ;  style  and  stigma  one.  Fruit  a  triquetrous,  three* 
celled  and  three-valved  capsule,  usually  with  loculicidal  dehiscence.  Seeds 
usually  one  to  two  in  each  cell^  erect,  exalbuminous,  attached  to  a  central 
placenta ;  embryo  straight ;  cotyledons  large  and  leafy ;  radicle  short  and 
superior.  Trees  or  shrubs,  with  opposite,  entire,  exstipulate  leaves.  They 
inhabit  the  warmer  parts  of  America.  Their  properties  are  little  known. 
There  are  eight  genera  enumerated,  including  fifty-one  species.  Examples; 
Vochysia,  Qualea. 

Order  149.  RHizoPHORACBiE,  the  Mangrove  Family.  Calyx  adherent, 
four-  to  twelve-lobed ;  aestivation  valvate,  or  sometimes  calyptriform. 
Petals  arising  from  the  calyx,  alternate  with  the  lobes,  and  equal  to  them  in 
number.  Stamens  inserted  with  the  petals,  twice  or  thrice  their  number ; 
filaments  distinct,  subulate ;  anthers  erect.  Ovary  two-,  three-,  to  four- 
celled  ;  ovules  two  or  more  in  each  cell,  anatropal.  Fruit  indehiscent 
adherent  to  the  cal3rx,  and  crowned  by  it,  unilocular,  monospermous.  Seed 
solitary,  pendulous,  exalbuminous;  cotyledons  flat;  radicle  long,  piercing 
the  fruit.  Trees  or  shrubs,  with  simple  opposite  leaves,  and  deciduous 
interpetiolary  stipules.  They  are  found  on  the  muddy  shores  of  the  tropics. 
There  are  five  genera,  and  twenty  species  known.  Examples :  ♦Rhizophora, 
Kandelia. 

Rhizophora  mangle  or  the  Mangrove,  forms  thickets  along  the  muddy 
shores  of  the  ocean  in  Florida,  sending  out  adventitious  shoots.  The  embryo 
germinates  while  still  within  the  pericarp. 

Order   150.    LvTHRACEiE,  the   Willow   Strife   Family.     Calyx   tubular, 

lobed,  the  lobes  sometimes  with   intermediate  lobes  or  teeth,  aestivation 

valvate.      Petals   alternate  with    the  primary  lobes   of  the   calyx,   very 

deciduous,  sometimes  0.    Stamens  in.serted  into  the  tube  of  the  calyx  a 
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little  below  the  petals,  equal  in  number  to  them,  or  two,  three,  or  four  times 
as  many ;  anthers  adnate,  dithecal,  introrse,  with  longitudinal  dehiscence. 
Ovary  superior,  two-  to  six-celled ;  ovules  numerous,  anatropal ;  style 
filiform ;  stigma  usually  capitate.  Fruit  a  dehiscent  membranous  capsule, 
surrounded  by  the  calyx  but  not  adherent  to  it,  sometimes  one-celled  by  the 
obliteration  of  the  dissepiment».  Seeds  numerous,  small,  apterous  or 
winged,  exalbuminous,  attached  to  a  central  placenta;  embryo  straight; 
cotyledons  flat  and  foliaceous ;  radicle  next  the  hilum.  Herbs  and  shrubs, 
with  branches  which  are  usually  tetragonal,  and  with  opposite,  rarely 
alternate,  entire,  exstipulate  leaves  without  glands.  They  are  natives  of 
Europe,  North  and  South  America,  and  India.  The  order  is  divided  into 
two  sub-orders : 

Sub-order  1.  Lythrece,  with  apterous  (wingless)  seeds. 

Sub-order  2.  LagerstromiecB,  with  winged  seeds. 

Lindiey  gives  thirty-five  genera,  including  three  hundred  species. 
Examples :  *Lythrum,  ♦Cuphea,  Lagerstromia. 

Lythrum  salicaria,  the  Willow  Strife,  is  found  in  all  quarters  of  the 
globe.  Lawsonia  inermis  furnishes  the  Henna  of  the  Arabians,  a  substance 
used  in  imparting  an  orange  color.  North  American  genera  five,  with  ten 
species. 

Lythrum  salicaria  {pi  70,  ßg,  1);  A,  lower  part ;  B,  upper  part;  a, 
portion  of  flower  displayed ;  b,  an  anther ;  c-^,  fruit ;  f-gy  seed. 

Order  151.  CALYCANTHACEiE,  the  Calycanthus  Family.  Sepals  and 
petals  confounded,  indefinite,  combined  in  a  fleshy  tube ;  eestivation  imbri- 
cated. Stamens  •,  perigynous;  anthers  adnate,  extrorse,  with  longitudinal 
dehiscence.  Ovaries  several,  one-celled,  adhering  to  the  tube  of  the  calyx ; 
ovules  solitary  or  two,  one  above  the  other,  anatropal ;  style  terminal. 
Fruit  consisting  of  achaenia,  inclosed  in  the  fleshy  tube  of  the  calyx.  Seed 
exalbuminous;  embryo  straight;  cotyledons  convolute;  radicle  inferior. 
Shrubs,  with  square  stems,  consisting  of  a  central  woody  mass,  with  foui 
smaller  ones  around ;  leaves  opposite,  simple,  scabrous,  exstipulate.  They 
are  natives  of  North  America  and  Japan. 

The  genera  are  *Calycanthus  and  Chimonanthus,  with  six  species. 
Calycanthus  *floridus  is  the  so-called  shrub  of  gardens,  well  known  for  the 
sweet  scented  flowers  caUed  Shrubs.  A  second  species  is  found  in 
California. 

Order  152.  RosACEiE,  the  Rose  Family.  Calyx  four-  to  five-lobed,  the 
fifth  lobe  superior.  Petals  as  many  as  the  divisions  of  the  calyx,  often  five, 
sometimes  wanting,  perigynous,  generally  regular ;  eestivation  quincuncial. 
Stamens  inserted  with  the  petals,  definite  or  indefinite ;  filaments  incurved 
in  eestivation  ;  anthers  bilocular,  dehiscing  longitudinally.  Ovaries  superior, 
either  solitary  or  several,  unilocular,  sometimes  uniting  so  as  to  form  a 
many-celled  pistil ;  ovules  one,  two,  or  more,  anatropal,  suspended,  rarely 
erect ;  styles  lateral ;  stigmas  usually  simple.  Fruit  either  acheenia  or 
drupes,  or  follicles  or  pomes.  Seeds  erect  or  inverted,  usually  exalbuminous ; 
embryo  straight,  with  the  radicle  next  the  hilum,  and  leafy  or  fleshy 
cotyledons.      Herbaceous    plants,  or  shrubs,   or    trees,   with    simple  orr 
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compound,  alternate,  stipulate  leaves,  and  the  flowers  sometimes  unisexual 
They  are  found  chiefly  in  the  cold  and  temperate  climates  of  the  northern 
hemisphere.  Some  are  found  on  high  mountains  within  the  tropics,  and  a 
few  occur  in  warm  regions. 

Sub-order  1.  Pomem.  Calyx  campanulate  or  urcedate,  more  or  less 
globose  in  fruit,  when  it  becomes  extremely  thick  and  juicy,  including  and 
cohering  with  the  ovaries.  Ovaries  two  to  five,  or  sometimes  solitary, 
mostly  coherent  with  each  other,  with  two  collateral  ascending  ovules; 
styles  terminal,  sometimes  coherent ;  stigma  simple  or  emarginate.  Fruit  a 
pome  one-  to  five-celled ;  the  cells  sometimes  spuriously  divided  by  the 
inflexion  of  the  dorsal  suture.  Seeds  one  to  two  in  each  carpel  (many  in 
Cydonia).  Trees  or  shrubs  (confined  to  temperate  climates),  with  simple 
or  sometimes  pinnate  leaves,  which,  except  in  Cotoneaster,  do  not  contain 
hydrocyanic  acid.  Fruit  usually  eatable.  Examples :  ♦Pyrus,  Cydonia, 
♦Amelanchier,  ♦Cratflcgus,  *Photinia,  *Peraphyllum,  &c.  This  sub-order 
includes  some  of  our  most  important  fruit,  as  the  apple,  the  pear,  d&c. 
All  the  cultivated  varieties  of  apple  are  derived  from  Pyrus  malus, 
those  of  the  pear  from  P.  communis.  The  principal  North  American 
species  is  P.  coronaria,  the  wild  crab  apple,  a  small  tree  with  very  fragrant 
flowers.  The  different  thorns  mostly  belong  to  Crataegus,  of  which  North 
America  has  seventeen  species.  The  Service  or  June  berry,  Amelanchier 
canadensis,  blooms  early  in  spring  before  the  leaves  put  out,  and  at  a 
distance  looks  like  a  mass  of  snow.  Cydonia  vulgaris,  the  Quince,  was 
originally  a  native  of  Crete. 

Sub-order  2.  Rosacece  proper.  Tribe  1.  RosetB.  Calyx  urceolate;  the 
tube  contracted  at  the  mouth,  at  length  fleshy  or  baccate,  including  the 
numerous  distinct  ovaries  ;  the  segments  somewhat  spirally  imbricated 
in  aestivation.  Carpels  (achaenia)  one-seeded  and  indehiscent,  crustaceous, 
hairy,  with  two  suspended  ovules,  one  above  the  other,  inserted  on  the 
whole  inner  surface  of  the  thickened  torus  or  disk  which  lines  the  tube  of 
the  calyx ;  styles  terminal  or  nearly  so,  somewhat  exserted,  distinct,  or 
connate  above,  rather  persistent.  Shrubby  and  prickly  plants,  with  pinnate 
leaves,  rarely  reduced  to  a  single  leaflet,  and  mostly  adnate  stipules. 
Examples :  *Rosa,  Hultemia,  Lowea.  The  principal  genus  in  this  sub-order 
is  Rosa,  which  includes  the  various  species  of  Rose.  Of  the  genus  there 
are  eleven  species  and  upwards,  native  to  North  America.  The  varieties 
of  Scotch  roses  are  derived  from  R.  spinosissima ;  those  of  the  dog-rose 
from  R.  canina.  The  cabbage  rose,  R.  centifolia,  with  its  varieties,  R. 
damascena,  the  Damask  rose,  R.  moschata,  the  musk-rose,  &c.,  are  used  in 
the  preparation  of  Rose  water  and  Otto  of  Roses.  It  is  said  that  100,000 
roses,  the  produce  of  10,000  bushels  of  Rosa  damascena,  yield  but  180 
grains  of  the  attar  or  otto. 

Tribe  2.  NeureadecB,  Calyx  united  to  the  carpels,  the  tube  short,  the 
limb  divided  into  five  lobes.  Petals  five.  Stamens  twice  this  number. 
Ten  carpels  coherent  with  the  calyx,  each  containing  suspended,  an  ovule ; 
surmounted  by  five  to  ten  styles  ;  separating  at  maturity  by  their  anterior 
face,  which  opens  by  the  corresponding  suture,  remaining  attached  by  the 
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back  to  the  tube  of  the  calyx.  The  species  are  all  from  temperate  North 
and  South  Africa,  herbaceous,  with  leaves  once  or  twice  pinnatifid. 
Examples :  Neurada,  Grielum. 

Tribe  8.  DryadecB.  Divisions  of  the  calyx  five,  rarely  four  or  more,  the 
aestivation  usually  valvate,  often  doubled  by  an  exterior  calicle  produced  by 
the  coherence  of  the  calycinal  stipules.  Petals  of  the  same  number  with 
the  divisions  of  the  calyx,  sometimes  0.  Stamens  definite  or  indefinite. 
Carpels  often  numerous,  sometimes  reduced  in  number,  borne  on  a  central, 
more  or  less  projecting,  receptacle ;  free,  with  a  terminal  style,  or  more 
frequently  lateral,  each  containing  one  or  two  ovules,  upright  or  suspended, 
and  subsequently  a  like  number  of  dry  or  fleshy  achaenia.  Trees  or  shrubs, 
with  leaves  compound,  digitate,  or  pinnate,  rarely  simple.  Inhabitants  of 
temperate  regions  for  the  most  part ;  some  found  at  great  elevations. 

Sub-tribe  1.  Dalibardece.  No  calicle.  Stamens  indefinite.  Carpels 
numerous,  with  the  styles  terminal.  Radicle  superior.  Examples :  "^Dali- 
barda,  *Rubus.  The  latter  genus  includes  the  various  species  of 
Raspberry  and  Blackberry,  of  which  there  are  twenty-three  North  American 
species. 

Sub-tribe  2.  Fragariece.  Calyx  calicled,  with  valvate  aestivation. 
Stamens  indefinite.  Carpels  numerous,  with  the  styles  lateral.  Radicle 
superior.  Examples:  *Fragaria,  *Potentilla.  The  former  genus  includes 
the  strawberries,  of  which  two  species  are  indigenous  to  the  United  States. 
One  of  these  is  P.  vesca,  the  cultivated  species,  introduced  into  gardens, 
from  Europe,  nevertheless  wild  in  the  Northern  States.  The  other  is  F. 
virginiana,  the  common  wild  strawberry.  The  two  are  readily  distinguished 
by  the  fruit.  The  latter  has  the  achaenia  ("  seeds")  completely  embedded  in 
the  deeply-pitted  pulp ;  in  the  former  they  stand  out. 

Sub-tribe  3.  ChamcerhodecB,  Calyx,  with  or  without  calicle,  aestivation 
valvate.  Stamens  five  to  ten.  Number  of  carpels  the  same,  or  a  little 
greater,  the  styles  nearly  or  quite  lateral.  Radicle  superior.  Examples : 
'^Horkelia,  "^Sibbaldia,  *Chamaerhodos. 

Sub-tribe  4.  Sanguisorbece.  Calyx  with  valvate  or  imbricate  aestivation, 
with  or  without  calicle,  hardening  and  closing  above  the  ripe  carpel. 
Corolla  mostly  none.  Stamens  one  to  fifteen.  Carpels  two,  rarely  more. 
Styles  terminal  or  lateral.  Radicle  superior.  Examples:  '^Agrimonia, 
*Sanguisorbia. 

Sub-tribe  5.  CercocarpecR,  Calyx  without  a  calicle,  aestivation  imbricated. 
Petals  five  or  0.  Stamens  numerous.  Carpel  single,  with  the  style 
terminal.     Radicle  inferior.     Examples  :  *Cercocarpus,  *Purshia. 

Sub-tribe  6.  Eudryadeae.  Calyx  with  valvate  aestivation,  with  or  without 
cdicle.  Stamens  numerous.  Carpels  numerous,  with  the  styles  terminal. 
Radicle  inferior.     Examples  :  *Geum,  *Dryas,  *Waldsteinia. 

Tribe  4.  Spirceacece,  Limb  of  the  calyx  with  five  divisions,  more  or  less 
deep,  aestivation  imbricate,  more  rarely  valvate.  Petals  of  the  same 
number.  Stamens  indefinite.  Carpels  five,  more  rarely  reduced  to  two, 
and  even  one,  free,  verticillate,  styles  usually  terminal,  containing  one,  two, 
or  more  ovules,  suspended  or  ascending,  becoming  of  the  same  number  of 
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follicles.  Trees  or  shrubs,  more  rarely  herbs,  with  simple  or  compound 
leaves  :  the  flowers  white,  yellow,  or  red,  solitary  or  grouped  in  definite  or 
indefinite  inflorescence.  They  contain  astringent  principles,  together  with 
resin  and  volatile  oil. 

Sub-tribe  1.  Spirece,  Seeds  Dot  winged.  Inhabitants  of  the  northern 
hemisphere,  north  of  the  tropic  of  Cancer.  Examples :  *Spir8ea,  *GiIlenia, 
*Nuttallia. 

Sub-tribe  2.  Quiltajece.  Seeds  winged.  Inhabitants  of  tropical  and 
South  America.     Example :  Lindleya. 

Sub-order  3.  Amygdalece,  Calyx  five-partite,  with  imbricate  aestivation. 
Petals  five.  Stamens  numerous  or  indefinite.  Carpel  single,  with  style 
entirely  or  nearly  terminal,  containing  two  suspended  collateral  ovules, 
becoming  one  drupe.  Seed  with  a  membranaceous  integument.  Trees 
and  shrubs,  with  the  branches  sometimes  spined ;  leaves  simple,  often 
bi-glandular ;  flowers  white  or  rose  colored,  disposed  in  racemes,  corymbs,  or 
panicles,  often  developed  before  the  leaves.  Most  of  the  species  natives  of 
the  north  temperate  zone,  some  inhabit  Asia  or  tropical  America,  none 
found  in  the  southern  hemisphere  beyond  the  tropics.  Many  of  the  species 
generally  distributed  by  cultivation.  The  bark  yields  gum;  the  leaves, 
bark,  and  the  kernels  of  many  species  contain  hydrocyanic  acid.  Examples: 
Pygeum,  Amygdalus,  Persica,  *Prunus.  Amygdalus  communis,  the  Almond 
tree,  grows  native  in  Barbary  and  Eastern  Asia.  Of  two  principal  varieties, 
one  (dulcis)  furnishes  the  Sweet  and  the  other  (amara)  the  Bitter  almond. 
Sweet  Almonds  come  from  Valencia,  and  Malaga,  Bitter  from  Mogadore. 
The  Peach  (Persica  vulgaris),  a  native  of  Persia,  has  fruit  of  two  kinds. 
Freestone  and  Clingstone;  in  the  latter  the  pulp  is  adherent  to  the  stone  when 
ripe.  The  Apricot,  Armeriaca  vulgaris,  is  also  Asiatic.  Prunus  domestica 
furnishes  the  difierent  varieties  of  plum,  one  of  which,  when  dried,  occurs  in 
commerce  as  prunes.  Several  species  of  plum  are  indigenous  to  the 
United  States.  The  leaves  of  P.  spinosa,  the  Sloe,  are  used  to  adulterate 
tea.  Cherries  are  the  fruit  of  Prunus  (Cerasus)  avium.  The  poisonous 
laurel  of  Europe  is  P.  (Cerasus)  laurocerasus. 

Sub-order  4.  Chrysobalanece.  Calyx  free  from  the  ovary,  or  cohering 
on  one  side  with  its  base.  Petals  and  the  (somewhat  definite  or  indefinite) 
stamens  more  or  less  irregular  in  size  and  position.  Ovary  solitary,  with 
two  collateral,  erect  ovules,  the  style  arising  from  its  base.  Fruit  a  drupe. 
Seed  with  a  membranous  integument.  Trees  or  shrubs  with  simple, 
glandless,  entire  leaves;  flowers  more  or  less  irregular  in  racemes  or 
corymbs.  Mostly  natives  of  tropical  America  and  Africa,  rare  in  Asia. 
Example :  *Chrysobalanus.  The  fruit  of  C.  icaco  is  the  Cocoa  plum  of 
Florida  and  the  West  Indies. 

The  entire  order  embraces  about  82  genera  and  1000  species,  of  which 
30  genera  and  about  200  species  are  North  American. 

Potentilla  anserina,  Silver  Weed,  Europe  and  N.  America  {pL  70,  fig.  4) ; 
a,  the  plant ;  ft,  the  flower ;  c,  calyx  with  the  sexual  apparatus ;  d,  calyx 
from  beneath ;  e,  anther. 

Rosa  moschata.  Musk  Rose,  North  Africa  and  South  Asia  {pL  70,  fig.  3). 
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Mespilus  germanica,  Medlar  (pi.  70, ßg.  2) ;  cz,  a  flowering  branch;  b, 
firuit ;  c,  seed. 

Amygdalus  communis  (var.  dulcis),  Sweet  Almond  (pL  70,  fig.  5) ;  A, 
branch  with  flowers ;  B,  ditto  with  fruit ;  a,  flower ;  ft,  calyx ;  c,  petal ;  d, 
pistil ;  e,  fruit  with  the  hull  in  vertical  section ;  /,  nut ;  g,  h,  seed  or  kernel ; 
1,  vertical  section ;  a,  /,  bases  of  leaves. 

Order  153.  MoRiNOACEiE,  the  Moringa  Family.  Calyx  five-partite; 
aestivation  slightly  imbricated.  Petals  five,  rather  unequal,  upper  one 
ascending.  Stamens  eight  or  ten,  perigynous ;  filaments  slightly  petaloid, 
callous,  and  hairy  at  the  base;  anthers  simple,  one-celled,  with  a  thick 
convex  connective.  Disk  lining  the  tube  of  the  calyx.  Ovary  superior, 
stipitate,  one-celled ;  ovules  anatropal,  attached  to  parietal  placentas ;  style 
filiform ;  stigma  simple.  Fruit  a  pod-like  capsule,  one-celled,  three-valved, 
opening  by  loculicidal  dehiscence.  Seeds  numerous,  half  buried  in  the 
spongy  substance  of  the  valves,  sometimes  winged,  exalbuminous ;  embryo 
with  a  superior,  straight,  small  radicle,  and  fleshy  cotyledons.  Trees  with 
bi-  or  tri-pinnate,  stipulate  leaves,  natives  of  the  East  Indies  and  Arabia. 
Some  of  them  are  pungent  and  aromatic.  The  seeds  of  Moringa  pterygo- 
sperma,  Horse-radish  tree,  are  winged,  and  are  called  Ben-nuts.  From 
them  is  procured  a  fluid  oil,  used  by  watch-makers,  and  called  Oil  of 
Ben.  The  root  is  pungent  and  stimulant,  and  resembles  Horse-radish 
in  its  taste.  Lindley  mentions  one  genus  and  four  species.  Example: 
Moringa. 

Order  154.  LEGUMiNosiB,  the  Pea  Family.  Calyx  five-partite,  toothed, 
or  cleft,  with  the  odd  segment  anterior;  segments  often  unequal  and 
variously  combined.  Petals  five,  or  by  abortion  four,  three,  two,  one,  or  0, 
inserted  into  the  base  of  the  calyx,  sometimes  equal,  but  usually  unequal, 
often  papilionaceous,  with  the  odd  petal  superior.  Stamens  definite  or 
indefinite,  usually  perigynous,  distinct,  or  monadelphous  or  diadelphous  or 
rarely  triadelphous  ;  anthers  bilocular,  versatile.  Ovary  superior,  one- 
celled,  consisting  usually  of  a  solitary  carpel,  sometimes  of  two  to  five ; 
ovules  one  or  many ;  style  simple,  proceeding  from  the  upper  or  ventral 
suture  ;  stigma  simple.  Fruit  a  legume,  or  a  drupe.  Seeds  solitary  or 
several,  sometimes  arillate,  often  curved;  embryo  usually  exalbuminous, 
straight,  or  with  the  radicle  bent  upon  the  edges  of  the  cotyledons,  which 
are  either  epigeal  or  hypogeal  in  germination,  and  leafy  (Phyllolobae)  or 
fleshy  (Sarcolobee).  Herbaceous  plants,  shrubs,  or  trees,  with  alternate, 
usually  compound  leaves,  having  two  stipules  at  the  base  of  the  petiole,  and 
two  at  the  base  of  each  leaflet  in  the  pinnate  leaves.  Pedicels  usually 
articulated.  The  flowers  are  frequently  papilionaceous,  and  the  fruit  is 
commonly  leguminous,  and  by  the  presence  of  one  or  other  of  these 
characters  the  order  may  be  recognised.  The  order  now  embraces  467 
genera  and  6500  species,  of  which  North  America  has  about  seventy 
genera,  and  450  species. 

Sub'Order  1.  Papilionacea,  Sepals  imbricated  (or  sometimes  slightly 
valvate)  in  aestivation.  Corolla  papilionaceous  or  more  or  less  irregular, 
rarely  wanting.    Stamens  ten,  or  occasionally  fewer,  inserted  with  the 
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petals  into  the  bottom  of  the  calyx,  or  perigynous.  Radicle  bent  back  upon 
the  edge  of  the  cotyledons,  or  straight.  Leaves  simple  or  simply  compound 
(in  CassiesB  sometimes  bipinnate).     Flowers  usually  perfect. 

Tribe  1.  Podalyriece,  Ten  free  stamens.  Legume  bivalve,  very  rarely 
indehiscent,  and  then  shorter  than  the  calyx.  Cotyledons  foliaceous  in 
germination,  the  radicle  curved  on  their  commissure.  Leaves  one-  to 
three-foliated,  very  rarely  imparipinnate.  1.  PodalyriecB,  Examples: 
♦Pickeringia,  *Scolobus,  *Baptisia.  2.  Pultenece,  Example:  Burtonia. 
3.  Mirheliece.     Example:  Mirbelia. 

Tribe  2.  LotecB.  Ten  stamens  monadelphous  or  diadelphous.  Legume 
bivalve,  continuous  (without  articulations).  Cotyledons  foliaceous  in 
germination,  radicle  curved.  Leaves  one-,  to  three-,  or  many-foliated,  often 
paripinnate.  1.  Genistece,  Examples :  Genista,  *Lupinus.  2.  Trifolien, 
Examples:  *Trifolium,  *Melilotus,  Medicago.  3.  Galegece.  Examples: 
♦Amorpha,  *Glycyrrhiza,  *Psoralea,  *Indigofera,  *Robinia.  4.  Astragalea. 
Examples :  *Astragalus,  *Phaca. 

Tribe  3.  Yiciece.  Ten  diadelphous  stamens.  Legume  bivalve,  continuous. 
Cotyledons  thick,  remaining  underground  in  germination,  radicle  inflexed. 
Leaves  often  paripinnate,  with  the  petiole  prolonged  into  a  bristle  or  tendril. 
Examples  :  *Vicia,  *Lathyrus,  Cicer. 

Tribe  4.  Hedysarece,  Ten  stamens  mon-  or  di-  adelphous.  Legume 
lomentaceous.  Cotyledons  foliaceous,  radicle  curved.  Leaves  one-  to 
three- foliated,  or  imparipinnate,  often  stipellate.  L  Coronillece.  Example; 
Coronilla.  2.  Hedysarece,  Examples  :  *Hedysarum,  Arachis.  3.  Alhagece, 
Example :  Nissolia. 

Tribe  5.  Phaseolece.  Ten  monadelphous  stamens.  Legume  bivalve, 
continuous,  or  interrupted  by  successive  constrictions  without  articulation. 
Cotyledons  thick,  hypogean  or  epigean,  radicle  curved.  Leaves  of  three 
leaflets,  rarely  of  many  pairs,  often  stipellate.  L  Clitoriece.  Example ; 
♦Clitoria.  2.  Kennedy ece.  Example :  Physolobium.  3.  Glycinece.  Example : 
♦Galactia,  Glycine.  4.  Dioclece.  Example :  Bionia.  5.  ErythrinetB. 
Examples :  Mucunna,  *Erythrina.  6.  Wistariece,  Examples :  *Wistaria. 
•Apios.  7.  Euphaseolece.  Examples :  *Phaseolus,  *Dolichos,  ♦Vigna.  8. 
Cajanece,  Example :  Fagelia.  9.  Rhynchosiece.  Examples  :  *Rhynchosia, 
♦Pitchera.     10.  Abrinece.     Example :  Abrus. 

Tribe  6.  Dalbergiece.  Ten  stamens,  mon-  or  di-  adelphous.  Legume 
indehiscent,  often  interrupted  by  constrictions.  Cotyledons  thick,  fleshy ; 
radicle  curved,  more  rarely  straight.  Leaves  pinnate,  leaflets  often  alternate, 
more  rarely  reduced  to  one.     Example  :  Cyclolobium. 

Tribe  7.  Sophorece,  Ten,  more  rarely  nine  to  eight  free  stamens. 
Legume  indehiscent  or  bivalve.  Cotyledons  foliaceous  or  a  little  thick ; 
radicle  recurved  or  straight.  Leaves  imparipinnate  or  simple.  Examples . 
♦Sophora,  *Cercis,  *Cladrastis. 

Many  plants  of  the  sub-order  Papilionaceae,  have  beautiful  showy  flowers, 

as  Erythrina,  Lathyrus,  &c.     Trifolium  pratense,  the  common  red  clover, 

and  all  the  clovers,  peas,  beans,  vetches,  &c.,  belong  here.      Liquorice  is 

furnished  by  Glycyrrhiza  glabra,  a  native  of  southern  Europe.     Species  of 
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Astragalus  yield  gum  tragacanth.  This  is  especially  obtained  from  A. 
verus,  a  native  of  Persia  and  Asia  Minor.  Myroxylon  peruifenim  furnishes 
Balsam  of  Peru ;  M.  toluiferum,  Balsam  of  Tolu.  African  Kino  is  produced 
from  Pterocarpus  erinaceus.  Cowitch  consists  of  the  hairs  of  Mucuna 
pruriens.  Species  of  Indigofera,  as  I.  tinctoria  and  coerulea,  yield  indigo. 
Red  sandalwood  is  obtained  from  Pterocarpus  santalinus.  Tonga  beans  are 
derived  from  Dipterix  odorata.  The  peculiar  flavor  of  Sapsago  cheese  is 
owing  to  the  flowers  and  seeds  of  a  species  of  Melilotus.  Arachis  hypogsa 
produces  its  legumes  under  ground,  which  are  known  as  ground  nuts. 
Erythrina  monosperma  yields  gumlac.  The  wood  of  Robinia  pseudo-acacia, 
or  the  Locust  tree  of  the  United  States,  is  in  much  request  for  fence  posts, 
&c.,  on  account  of  its  great  durability. 

Sub-order  2.  CcasalpiniecB,  Flowers  irregular,  but  not  papilionaceous, 
petals  spreading,  imbricated  in  «estivation,  upper  one  interior.  Seeds 
without  albumen,  embryo  often  straight.  Stems  arborescent  or  shrubby, 
sometimes  climbing.  Leaves  simple,  or  more  frequently  compound,  and 
often  bipinnate. 

Tribe  L  LeptolobiecB»  Calyx  usually  campanulate,  five-fid.  Petals  five, 
somewhat  unequal.  Ten  fertile  stamens,  somewhat  unequal,  declined  or 
divergent  Support  of  the  ovary  free.  Leaves  pari-  or  imparl-  pinnate 
(not  bipinnate)  ;  leaflets  tending  to  alternation.     Example  :  Haematoxylon. 

Tribe  2.  Euccesalpiniece.  Calyx  five-fid,  or  more  frequently  five-partite. 
Petals  five,  somewhat  unequal.  Ten  fertile  stamens,  somewhat  declined. 
Support  of  the  ovary  free.  Leaves  bipinnate.  Examples :  "Oaesalpinia, 
*6uilandina,  *Gleditschia,  *Gymnocladus. 

Tribe  3.  CassiecB,  Calyx  five-partite.  Petals  five.  Stamens  ten  or  less, 
scarcely  perigynous,  some  of  them  often  deformed  or  wanting.  Anthers 
large,  oblong  or  quadrangular,  opening  by  a  pore  at  the  apex,  more  rarely 
by  a  pore  at  the  base.  Support  of  the  ovary  free.  Leaves  paripinnate, 
more  rarely  with  somewhat  alternating  leaflets,  with  a  terminal  one. 
Examples :  *Cassia,  Senna. 

Tribe  4.  Stoartxiea.  Calyx  with  valvate  dehiscence,  sometimes  bursting 
irregularly,  sometimes  divided  to  the  base  in  four  to  five  nearly  equal 
segments.  Petals  five  or  less ;  sometimes  reduced  to  one,  or  entirely 
absent.  Stamens  indefinite,  more  or  less  numerous,  slightly  or  considerably 
unequal,  inserted  with  the  petals  on  the  receptacle,  or  else  distinctly  (but 
rarely)  on  the  calyx.  Leaves  imparipinnate ;  leaflets  numerous  or  solitary. 
Bractlets  mostly  wanting.     Example :  Swartzia. 

Tribe  5.  Amherstiece,  Calyx  tubular  inferiorly  and  persistent ;  divisions 
four  to  five,  concave,  imbricated,  reflexed  or  caducous.  Petals  five  or  less, 
reduced  sometimes  to  one.  Stamens  ten  or  more,  or  less,  all,  or  sometimes 
one  only,  very  long  and  folded  in  the  bud.  Support  of  the  ovary  most 
generally  united  on  one  side  with  the  tube  of  the  calyx.  Leaves  pari- 
rarely  impari-pinnate.    Example  :  Tamarindus. 

Tribe  6.  BauhiniecB.  Calyx  tubular  inferiorly,  persistent,  the  divisions 
sometimes  short  and  dentiform,  sometimes  elongated  and  valvate.  Petals 
five.    Stamens  ten  or  less.    Support  of  the  ovary  free  or  united.    Leaves 
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compound,  of  a  single  pair  of  leaflets,  which  are  distinct,  or  else  united 
by  their  borders,  more  rarely  reduced  to  a  single  leaflet.  Example: 
Bauhinia. 

Tribe  7.  CynometrecB.  Calyx  four-  to  five-partite,  the  divisions  imbricated, 
reflexed,  or  flowering.  Petals  four  to  five,  nearly  equal,  more  rarely  0. 
Support  of  the  ovary  free,  extremely  short.  Ovule  single  or  double. 
Leaves  compound,  of  one  or  more  pairs  of  leaflets  often  tendmg  to  alter- 
nation, with  or  without  a  terminal  leaflet.     Example  :  Copaifera. 

Tribe  8.  Dimorphandrece.  Calyx  campanulate,  regular,  five-toothed. 
Five  petals  almost  equal.  Stamens  five,  fertile,  nearly  equal,  alternating 
with  an  equal  number  of  sterile  ones.  Leaves  singly  or  doubly  pinnate. 
Example:  Mora. 

Some  species  of  Csesalpinieae  have  medicinal  properties,  as  the  Cassias, 
from  which  senna  is  derived.  Tamarindus  indicus,  or  the  Tamarind  tree, 
has  a  fruit  with  a  laxative  pulp.  Ceratonia  siliqua  is  the  carob  tree  or 
Locust  tree,  the  firuit  of  which  is  supposed  to  have  supplied  St.  John  in  the 
wilderness.  The  Brazil  wood  of  commerce  is  derived  from  Ceesalpinia 
braziliensis.  Haematoxylon  campeachianum  furnishes  logwood.  Balsam 
of  Copaiva  is  derived  from  various  species  of  Copaifera.  The  seeds  of 
Gymnocladus  canadensis  or  cofiee  tree  of  the  Western  States,  are  some- 
times roasted  and  used  as  a  substitute  for  cofiee.  Gleditschia  triacanthos  is 
the  Honey  locust  of  the  middle  and  southern  States,  conspicuous  for  its 
numerous  sharp  spines. 

Sub-order  3.  Mimosece,  Sepals  and  petals  valvate  in  aestivation,  regular; 
the  latter  hypogynous,  distinct,  or  more  or  less  united.  Stamens  as  many 
as  the  petals,  or  very  numerous  (five  to  two  hundred),  hypogynous  or  inserted 
into  the  base  of  the  corolla.  Embryo  straight.  Leaves  paripinnate  or 
bipinnate.     Flowers  most  frequently  polygamous. 

Tribe  L  Parkiece,  ^Estivation  of  the  calyx  and  corolla  imbricated. 
Examples :  Erythrophlceum,  Parkia. 

Tribe  2.  AcaciecB,  ^Estivation  of  calyx  and  corolla  valvate.  Examples : 
♦Algarobia,  *Mimosa,  ♦Acacia.  Species  of  Acacia  furnish  various  gums,  as 
Gum  arabib.  Gum  Senegal,  Barbary  gum,  &c.  The  pinnate  leaves  of 
Mimosa  sensitiva  and  pudica  display  a  peculiar  irritability  when  touched, 
and  are  hence  called  sensitive  plants. 

Glycyrrhiza  glabra.  Liquorice  wood  (Southern  Europe)  {pL  70,  fig,  14);  a^g, 

Phaseolus  vulgaris  (Europe)  {pL  70,  fig.  11). 

Indigofera  anil,  Indigo  (East  Indies)  {pL  70,  fig.  13) ;  a,  firuit  and  flower 
bearing  branch ;  b,  a  flower  of  the  natural  size  ;  c,  anthers ;  d-e,  legumes ; 
/,  seed. 

Genista  tinctoria  (Europe)  {pi.  70,  fig.  12)  ;  /,  the  stigma.  The  remaining 
figures  are  easily  recognisable. 

Coronilla  varia  (Europe)  {pi.  70,  fig.  10)  ;  a,  flowering  branch ;  6,  calyx; 
c,  vexillum ;  d,  ala ;  c,  carina ;  /,  stamens  ;  g,  stigma ;  A,  legume  ;  i,  ditto 
opened ;  Ä-/,  seed. 

Acacia  vera.  Gum  arabic  tree  (Northern  Africa)   {pi.  70,  fig.  6) ;  the 
difierent  figures  will  readily  be  understood. 
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Cassia  lanoeolata,  Senna  (Upper  Egypt  and  Nubia)  (pi  70,  ßg.  7) ; 
flowering  branch,  half  opened  legume  and  seed. 

Tamarindus  indica,  Tamarind  tree  (South  Asia  and  central  iVfrica)  (pi 
70,  fig.  8) ;  a,  flowering  branch ;  b,  sexual  apparatus ;  c,  calyx  and  ovary 
in  cross-section ;  d^  legume,  partly  in  section  ;  e,  seed. 

Hsematoxylon  campechianum,  Lc^^ood  (central  America)  (pi  70, 
fig-  0) ;  a,  flowering  branch ;  b,  cross-section  of  the  young  wood ;  c, 
flower ;  d,  do.  from  beneath ;  c,  portion  of  a  flower  with  pistil,  two  stamens, 
a  petal,  and  a  sepal ;/,  sexual  apparatus  of  natural  size  ;  ^-t,  buds ;  k,  a  legume. 

Order  155.  Connabacea,  the  Connarus  Family.  Flowers  bisexual, 
rarely  unisexual.  Calyx  five-partite,  regular,  persistent ;  «estivation  imbricate 
or  valvate.  Petals  five,  inserted  at  the  base  of  the  calyx.  Stamens  twice 
as  many  as  the  petals,  inserted  with  them,  and  doubtfully  hypogynous ; 
filaments  united  at  the  base.  Ovary  consisting  of  one  or  more  separate 
carpels,  each  having  a  terminal  style,  and  a  dilated  stigma ;  ovules  in  pairs, 
collateral,  ascending,  orthotropal.  Fruit  follicular,  dehiscing  along  the 
ventral  suture.  Seeds  solitary  or  in  pairs,  erect,  with  or  without  albumen, 
sometimes  arillate ;  embryo  with  a  superior  radicle,  remote  from  the  hilum, 
and  cotyledons,  which  are  either  fleshy  or  leafy.  Trees  or  shrubs,  with 
compound,  alternate,  exstipulate  leaves,  which  are  not  dotted.  They  are 
tropical  plants,  some  of  which  have  febrifuge  properties.  Omphalobium 
lamberti  is  said  to  furnish  Zebrawood.  This  order,  as  well  as  the  orders 
Anacardiaceae  and  Amyridaceae,  are  by  many  considered  truly  hypogynous, 
and  as  belonging  to  Thalamiflorse.  Lindley  notices  five  genera,  and  forty- 
one  species.    Examples :  Connarus,  Omphalobium,  Cnestis. 

Order  156.  AMYRiDACEiS,  the  Amyris  Family.  Flowers  usually  bisexual, 
sometimes  unisexual  by  abortion.  Caljrx  persistent,  regular  or  nearly  so, 
with  two  to  five  divisions.  Petals  three  to  five,  inserted  at  the  base  of  the 
calyx ;  sstivation  valvate  or  imbricated.  Stamens  twice  or  four  times  as 
many  as  the  petals,  perigynous.  Disk  covering  the  base  of  the  calyx,  often 
in  a  ring-like  manner.  Ovary  superior,  sessile,  one-  to  five-celled  ;  ovules 
in  pairs,  anatropal,  pendulous  or  suspended ;  style  one  or  none ;  stigma 
simple  or  lobed,  sometimes  capitate.  Fruit  dry,  one  to  five-celled,  inde- 
hiscent,  or  its  epicarp  splitting  into  valves.  Seeds  solitary,  exalbuminous, 
with  a  superior  radicle  next  the  hilum,  and  cotyledons,  which  are  fleshy  or 
wrinkled.  Trees  or  shrubs,  abounding  in  resin,  with  opposite  or  alternate 
compound  leaves,  which  are  frequently  stipulate  and  dotted.  They  are 
natives  of  tropical  regions.     There  are  two  sub-orders  : 

Svb-order  1.  AmyridecB,  with  an  unilocular  ovary. 

Sub-order  2.  BurserecB^  with  a  two-  to  five-celled  ovary.  Some  look 
upon  the  stamens  of  Amyridese  as  truly  hypogynous,  and  consider  the  order 
as  allied  to  AurantiacesB. 

Lindley  gives  twenty-two  genera,  and  forty-five  species.  Examples  : 
'Amyris,  Boswellia,  Bursera,  Balsamodendron.  Amyris  floridana  is  the 
sole  North  American  representative. 

Various  balsamic  and  resinous  substances  are  obtained  from  plants  of  this 
order.    One  of  these  is  gum  elemi.    Olibanum,  or  the  true  Frankincense,  is 
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a  product  of  Boswellia  serrata,  a  large  Indian  tree.  Balsamodendron  myrrha, 
a  native  of  Abyssinia,  supplies  myrrh ;  other  species  yield  Bdellium,  and 
B.  gileadense,  Balm  of  Gilead. 

Order  157.  Anacardiacbje,  the  Cashew-nut  Family.  Flowers  usually 
unisexual.  Calyx  usually  small  and  persistent,  with  five,  or  sometimes 
three,  four,  or  seven  divisions.  Petals  equal  in  number  to  the  calycine 
divisions,  perigynous,  sometimes  0 ;  imbricated  in  SBstivation.  Stamens 
either  equal  to  the  petals  in  number,  and  alternate  with  them,  or  twice  as 
many  or  more ;  filaments  distinct  or  cohering  at  the  base,  usually  perigynous. 
Disk  fleshy,  annular,  or  cup-shaped,  sometimes  inconspicuous.  Ovary 
single,  rarely  five  or  six,  free  or  adhering  to  the  calyx,  one-celled ;  ovule 
solitary,  attached  by  a  funiculus  to  the  bottom,  or  along  the  side  of  the  cell ; 
styles  one  to  three,  occasionally  four ;  stigmas  one  to  three  or  four.  Fruit 
usually  drupaceous  and  indehiscent.  Seed  ascending  or  frequently 
pendulous,  from  the  adherence  of  the  funiculus  to  the  angle  of  the  cell, 
exalbuminous ;  radicle  inferior  or  superior,  sometimes  curved  suddenly 
back ;  cotyledons  thick,  fleshy,  or  leafy.  Trees  or  shrubs,  with  a  resinous, 
often  caustic  juice,  and  alternate  leaves  without  dots.  The  order  is  a  sub- 
division of  the  TerebinthacesB  of  Jussieu.  The  plants  inhabit  chiefly  the 
tropical  parts  of  America,  Africa,  and  India ;  some,  however,  are  found  in 
Europe.  There  are  forty-one  known  genera  and  ninety-five  species. 
Examples  :  Anacardium,  Rhus,  M angifera,  Spondias. 

Many  species  possess  a  caustic  and  poisonous  juice.  Some  furnish  edible 
fruit.  The  Cashew-nut  is  obtained  from  Anacardium  occidentale.  The 
Pistacia-nut  is  the  fruit  of  Pistacia  vera,  cultivated  in  the  south  of  Europe. 
P.  terebinthus  supplies  Chian  turpentine,  and  P.  lentiscus,  the  substance 
called  mastic.  Some  species  of  Rhus,  found  in  the  United  States,  as  R. 
toxicodendron,  poison  oak  and  poison  vine,  and  R.  venenata,  known  as 
poison  or  swamp  sumach,  are  much  to  be  dreaded  by  persons  of  particular 
constitutions,  simple  contact  in  many  cases  producing  severe  inflammation 
of  the  skin.  Some  (not  very  well  authenticated)  instances  are  on  record, 
where  simple  proximity,  with  the  wind  blowing  through  the  plant  on  an 
individual,  has  caused  the  characteristic  affection  of  the  skin.  Some 
persons  are  able  to  handle  these  poisonous  species  of  Rhus  with  impunity. 
R.  aromatica  has  highly  fragrant  leaves.  R.  typhina,  copallina,  and  glabra, 
are  harmless  North  American  species,  known  as  sumachs,  whose  leaves  and 
young  shoots,  with  those  of  R.  coriaria,  a  European  species,  furnish  the 
tanner's  sumach.  Some  species  of  the  order  supply  varnishes.  Japan 
Lacquer  is  the  juice  of  Stagmaria  verniciflua ;  Sylhet  varnish,  that  of 
Semecarpus  anacardium. 

Rhus  cotinus,  the  Smoke  tree.  Southern  Europe  (pi.  71,  ßg,  2)  ;  a,  a 
flowering  branch ;  6,  a  flower  magnified ;  c,  ditto  without  the  petals  ;  d,  an 
anther ;  c,  /,  fruit. 

Anacardium  occidentale.  Cashew-nut,  West  Indies  (pL  71,  Jig.  1);  a, 
branch  with  flowers  and  fruit ;  6,  flower ;  c,  calyx ;  d,  staminal  tube ;  e, 
ditto  laid  open  ;  /,  pistil ;  g,  cross-section  of  the  nut. 

Pistacia  terebinthus.  Turpentine  tree,  Mediterranean  coast  (/>/.  71,^.  8); 
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«,  flowering  branch;  b,  male  flower;  c,  anther;  ^.female  flowers;  e,  pistil; 
/,  fruit ;  g,  section  of  ditto. 

Order  158.  Rhamnace^  the  Buckthorn  Family.  Calyx  four-  or  five- 
cleft,  valvate  in  aestivation.  Petals  distinct,  hooded,  or  convolute,  inserted 
into  the  throat  of  the  calyx,  sometimes  0.  Stamens  definite,  opposite  the 
petals.  Disk  large,  fleshy,  flat,  or  urceolate.  Ovary  superior  or  half 
superior,  two-,  three-,  or  four-celled ;  ovules  solitary,  erect,  anatropal. 
Fruit  fleshy  and  indehiscent,  or  dry  and  separating  into  three  parts.  Seeds 
erect ;  albumen  fleshy,  rarely  0  ;  embryo  about  as  long  as  the  seed,  with  a 
short  inferior  radicle,  and  large  flat  cotyledons.  Trees  or  shrubs,  often 
spiny,  with  simple,  alternate,  rarely  opposite  leaves,  and  minute  stipules. 
They  are  generally  distributed  over  the  globe,  and  are  found  both  in 
temperate  and  tropical  regions.  There  are  43  genera  and  250  species 
enumerated.  Of  these  four  genera  and  thirty-four  species  are  cited  as 
North  American  by  Torrey  and  Gray. 

Tribe  1.  Paliurece.  Shrubs  of  the  Old  World  with  alternate  leaves. 
Fruit  semi-adherent,  dry,  crowned  by  a  transversely  circular  wing. 
Example:  Ventilago. 

Tribe  2.  Franguk^B.  Trees  or  shrubs  spread  over  the  temperate  zones  ; 
with  alternate  leaves.  Fruit  without  wings,  free  or  semi-adherent,  fleshy 
or  capsular,  with  the  shell  indehiscent  or  opening  by  an  internal  fissure. 
Examples  :  *Berchemia,  *Sageretia,  *Rhamnus,  *Ceanothus. 

Tribe  3.  Pomaderrece.  Unarmed  Australian  shrubs  with  alternate  leaves. 
Fruit  wingless,  capsular,  the  shell  opening  by  an  introrse  perforation,  covered 
by  a  mennbrane.     Example  :  Trymalium. 

Tribe  4.  ColletiecB.  Shrubs  of  temperate  South  America,  the  branches 
terminated  by  a  spine,  leaves  decussate,  sometimes  almost  none.  Fruit 
wingless,  free.     Example:  Colletia. 

Tribe  5.  Phylicece.  Shrubs  of  the  Cape  and  of  extra- tropical  Australia; 
unarmed,  leaves  alternate.  Fruit  wingless,  adherent,  and  crowned  by  the 
calyx,  capsular.     Example  :  Spyridium. 

Tribe  6.  GouaniecB,  Lianas  or  herbs  of  the  tropics,  or  of  South  Africa ; 
unarmed.  Fruit  adherent,  separating  by  shells  usually  winged  longi- 
tudinally on  the  back,  opening  by  an  internal  fissure.  Example: 
Helinus. 

Rhamnus  catharticus  or  the  Buckthorn,  naturalized  in  the  United  States, 
is  sometimes  used  medicinally.  The  greenish  juice,  when  mixed  with  lime 
and  evaporated  to  dryness,  forms  the  color  called  sap  green.  French  berries 
used  in  dyeing  yellow  are  obtained  from  R.  infectorius.  Various  species  are 
native  in  North  America.  Jujube  is  the  fruit  of  Zizyphus  jujuba.  The 
Lotus  of  the  ancients  is  a  second  species,  Z.  lotus.  The  leaves  of  Ceanolhus 
americanus  were  used  in  the  revolutionary  war  as  a  substitute  for  tea. 

Rhamnus  catharticus.  Buckthorn  (Europe)  {pL  11,  fig ^  7)  ;  ö,  a  flowering 
branch  ;  ft,  a  male ;  c,  a  female  flower  ;  rf,  a  fruit ;  e,  ditto  with  part  of  the 
flesh  removed ;  /,  the  seed ;  g,  do.  in  cross-section. 

Order  159.  STAPH¥LBACBiB,  the  Bladder-nut  Family.    Sepals  five,  united 
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at  the  base,  colored,  imbricated  in  sestivatioD.  Petals  five,  alternate  with  an 
imbricated  «estivation.  Stamens  five,  alternate  with  the  petals.  Disk  large 
and  urceolate.  Ovary  two-  to  three-celled,  superior;  ovules  usually 
ascending ;  styles  two  to  three,  cohering  at  the  base.  Fruit  membranous 
or  fleshy,  indehiscent,  or  opening  internally,  often  partly  abortive.  Seeds 
anatropal,  roundish,  truncated  at  the  hilum,  with  a  bony  testa ;  albumen 
generally  0 ;  embryo  straight,  with  thick  cotyledons  and  a  small  inferior 
radicle.  Shrubs,  with  opposite,  pinnate  leaves,  having  stipules  and  stipels. 
The  plants  are  irregularly  scattered  over  the  globe,  and  are  found  in 
Europe,  America,  and  Asia.  Some  of  them  appear  to  be  subacrid,  while 
others  are  bitter  and  astringent.  The  species  of  Staphylea  receive  the 
name  of  Bladder-nut,  on  account  of  their  inflated  bladder-like  pericarp. 
They  are  cultivated  as  handsome  shrubs.  Three  known  genera  are 
enumerated,  and  fourteen  species.  Example  :  *Staphylea.  Staphylea 
trifolia,  or  Bladder-nut,  represents  this  order  in  America. 

Order  160.  CELASTRACEiE,  the  Spindle- tree  Family.  Sepals  four  to  five, 
imbricated  in  aestivation.  Petals  four  to  five,  with  a  broad  base,  and  an 
imbricated  aestivation,  rarely  wanting.  Stamens  alternate  with  the  petals ; 
anthers  erect.  Disk  large,  flat,  and  expanded,  surrounding  the  ovary,  to 
which  it  adheres.  Ovary  superior,  two-  to  five-celled ;  ovules  ascending, 
one  or  numerous,  attached  to  the  axis  by  a  short  funiculus.  Fruit  either  a 
two-  to  five-celled  capsule,  with  loculicidal  dehiscence,  or  drupaceous. 
Seeds  one  or  many  in  each  cell,  anatropal,  usually  ascending,  and  sometimes 
arillate ;  albumen  fleshy ;  embryo  straight,  with  flat  cotyledons  and  a  short 
radicle.  Small  trees  or  shrubs,  with  simple,  alternate,  rarely  opposite  leaves, 
and  small  deciduous  stipules.  They  inhabit  the  warm  parts  of  Europe, 
North  America,  and  Asia,  and  many  are  found  at  the  Cape  of  Good  Hope. 
The  order  contains  twenty-four  known  genera,  and  260  species.  It  has 
been  divided  into  two  tribes:  1.  Euonymeae,  with  capsular  fruit.  2. 
Elaeodendreee,  with  drupaceous  fruit.  Examples :  *Celastrus,  *Euonymus, 
♦Oreophila,  Eleeodendron.  Some  authors  include  the  last  order  with 
Celastraceae,  as  a  sub-order.  In  North  America  there  are  three  genera 
(Euonymus  Celastrus,  and  Oreophila),  with  five  species.  Euonymus 
americanus  is  called  burning  bush,  from  the  bright  scarlet  arillodes  and 
crimson  capsules. 

Euonymusy  europaeus,  Spindle  tree  (Europe)  (pi.  71, ßg.  5)  ;  a,  flowering 
branch  ;  ft,  flower ;  c,  fruit ;  d,  seed ;  e,  vertical  section  of  do. 

Order  161.  SxACKHOusiACEiE,  the  Stackhousia  Family.  Calyx  five-cleft, 
equal,  with  an  inflated  tube.  Petals  five,  equal,  inserted  at  the  top  of  the 
tube  of  the  calyx,  claws  of  the  petals  united,  limb  narrow  and  stellate. 
Stamens  five,  unequal,  attached  to  the  tube  of  the  calyx.  Ovary  superior, 
three-  to  five-celled,  cells  partially  distinct ;  ovules  solitary,  erect ;  styles 
three  to  five,  sometimes  united  at  the  base ;  stigmas  simple.  Fruit  consisting 
of  three  to  five  indehiscent  pieces,  which  are  sometimes  winged,  and  are 
attached  to  a  central  persistent  column.  Seeds  anatropal ;  embryo  long, 
erect,  in  the  axis  of  fleshy  albumen.  Shrubs  with  simple,  entire,  alternate, 
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stipulate  leaves,  found  in  New  Holland,  and  not  possessing  any  marked 
properties.  Lindley  notices  two  genera  and  ten  species.  Example  : 
Stackhousia. 

Sub-class  4.    Thalamißorce. 

Calyx  and  corolla  present ;  petals  distinct,  inserted  into  the  thalamus  or 
receptacle  ;  stamens  hypogynous.  This  includes  the  hypogynous  polypetalous 
orders  of  Jussieu,  and  a  diclinous  order  (Menispermaceee).  Sometimes  the 
petals  are  abortive,  and  it  is  then  difficult  to  determine  whether  the  plant 
belongs  to  this  sub-class,  or  to  Monochlamydeae. 

Order  162.  Coriariacea,  the  Coriaria  Family.  Flowers  unisexual. 
Calyx  campanulate,  five-parted;  aestivation  imbricate.  Petals  alternate 
with  the  calycine  segments,  very  small,  fleshy,  with  a  keel  on  the  internal 
surface.  Stamens  ten  ;  filaments  filiform,  distinct ;  anthers  dithecal,  oblong. 
Ovary  composed  usually  of  five  carpels,  attached  to  a  thickened  receptacle 
or  gynobase,  five-celled ;  ovules  solitary,  pendulous ;  style  0 ;  stigmas  five, 
long  and  glandular.  Fruit,  consisting  of  five  monospermous,  indehiscent, 
crustaceous  carpels,  inclosed  by  the  enlarged  petals.  Seeds  pendulous, 
anatropal,  exalbuminous  ;  embryo  nearly  straight ;  cotyledons  fleshy ; 
radicle  short  and  blunt.  Shrubs  with  opposite  squ^e  branches,  opposite, 
simple,  ribbed  leaves,  and  scaly  buds.  They  are  found  in  small  numbers  in 
the  south  of  Europe,  South  America,  India,  and  New  Zealand.  Some 
of  them  are  poisonous.  Eight  species  of  the  single  genus  Coriaria  are 
known. 

Order  163.  OcHNACEiE,  the  Ochna  Family.  Sepals  five,  persistent, 
imbricated  in  «estivation.  Petals  equal  to,  or  twice  as  many  as  the  sepals, 
deciduous,  spreading,  imbricated  in  aestivation.  Stamens  five,  opposite  the 
sepals,  or  ten,  or  indefinite ;  filaments  persistent,  attached  to  a  hypogynous 
disk ;  anthers  bilocular,  innate,  opening  by  pores,  or  longitudinally.  Carpels 
as  many  as  the  petals,  seated  on  an  enlarged  gynobase  (thecaphore)  ;  ovule 
erect  or  pendulous,  styles  united  into  one.  Fruit  gynobasic,  consisting  of 
several  succulent,  indehiscent,  monospermous  carpels.  Seeds  anatropal, 
usually  exalbuminous ;  embryo  straight ;  radicle  short ;  cotyledons  thick. 
Undershrubs  or  trees,  with  alternate,  simple,  stipulate  leaves,  and  pedicels 
articulated  in  the  middle.  They  grow  in  tropical  countries,  and  are 
remarkable  for  the  large  succulent  prolongation  of  the  receptacle  to  which 
the  carpels  are  attached.  They  are  generally  bitter,  and  some  of  them  are 
used  as  tonics.  Lindley  enumerates  six  genera,  comprehending  eighty-two 
species.  Examples  :  Ochna,  Gomphia,  *Castela.  This  order  is  represented 
in  North  America  by  a  single  species,  Castela  nicholsonii. 

Order  164.  SiMARUBACEiE,  the  Quassia  and  Simaruba  Family.  Flowers 
usually  hermaphrodite.  Calyx  in  four  or  five  divisions;  aestivation 
imbricated.  Petals  four  or  five,  spreading  or  connivent  into  a  kind  of  tube ; 
aestivation  twisted.  Stamens  twice  as  many  as  the  petals ;  filaments 
arising  from  scales.  Ovary  four-  or  five-lobed,  four-  or  five-celled,  supported 
on  a  gynophore ;  ovules  solitary ;  style  simple ;  stigma  four-  or  five-lobed. 

173 


Digitized  by 


Google 


L 


174  BOTANY. 

Fruit  indehiscent,  consisting  of  four  or  five  drupes,  arranged  round  a 
common  receptacle.  Seeds  anatropal,  pendulous ;  embryo  exalbuminous. 
Trees  or  shrubs,  with  exstipulate,  alternate,  usually  compound  leaves, 
without  dots.  They  are  found  in  the  tropical  parts  of  America,  Asia,  and 
Africa.  Lindley  gives  ten  genera  and  thirty-five  species.  Examples: 
Simaruba,  Quassia,  Picraena.  All  the  plants  of  this  order  are  intensely 
bitter.  Quassia  of  commerce  is  obtained  firom  Quassia  amara,  a  Surinam 
shrub,  and  from  Picraena  excelsa,  a  native  of  the  West  Indies.  It  is 
sometimes  used  illegally  by  brewers  as  a  substitute  for  hops. 

Order  165.  ZANTHoxTLACEiE,  the  Zanthoxylon  Family.  Flowers 
unisexual.  Calyx  in  three,  four,  or  five  segments,  with  imbricated 
oestivation.  Petals  the  same*  in  number,  rarely  0»  usually  larger  than  the 
calyx ;  aestivation  imbricated  or  convolute.  Stamens  as  many,  or  twice  aa 
many  as  the  petals,  not  developed  in  the  female  flowers.  Ovary  consisting 
of  as  many  carpels  as  there  are  petals  (sometimes  fewer),  the  carpels  being 
either  completely  or  partially  united;  ovules  two,  rarely  four,  in  each 
carpel ;  styles  more  or  less  combined.  Fruit  baccate  or  membranous, 
sometimes  of  two  to  five  cells,  sometimes  of  several  drupes,  or  two-valved 
capsules,  of  which  the  fleshy  sarcocarp  is  partly  separable  from  the 
endocarp.  Seeds  solitary  or  in  pairs,  pendulous;  embryo  lying  within 
fleshy  albumen ;  radicle  superior ;  cotyledons  ovate,  flat.  Trees  or  shrubs, 
with  exstipulate,  alternate,  or  opposite  leaves,  having  pellucid  dots.  They 
exist  chiefly  in  the  tropical  parts  of  America.  Lindley  enumerates  20 
genera,  including  110  species.  The  North  American  genera  are  Zan- 
thoxylum,  Ptelea,  and  Pitavia,  with  five  species.  Z.  americanus,  known  as 
prickly  ash,  or  toothache  tree,  has  an  aromatic  pungency  in  the  leaves, 
bark,  and  berries. 

Order  166.  RuTACEiE,  the  Rue  Family.  Calyx  having  four  or  five 
segments,  with  an  imbricated  aestivation.  Petals  alternate  with  the 
divisions  of  the  calyx,  distinct,  or  cohering  below  into  a  spurious  gamope- 
talous  corolla,  rarely  wanting ;  aestivation  either  contorted  or  valvate. 
Stamens  equal  in  number  to  the  petals,  or  twice  or  thrice  as  many  (rarely 
fewer  by  abortion  or  non-development),  usually  hypogynous,  but  in  some 
instances  perigynous.  Between  the  stamens  and  ovary  there  is  a  more  or 
less  cup-shaped  disk,  which  is  either  free  or  united  to  the  calyx.  Ovary 
sessile  or  supported  on  a  gynophore,  its  carpels  equal  to  the  petals  in 
number,  or  fewer ;  ovules  two,  rarely  four  or  fewer  in  each  carpel ;  styles 
adherent  above  ;  stigma  simple  or  dilated.  Fruit  capsular,  its  parts  either 
combined  completely  or  partially ;  seeds  solitary  or  in  pairs,  albuminous  or 
exalbuminous ;  embryo  with  a  superior  radicle.  Trees  or  shrubs,  with 
exstipulate,  opposite,  or  alternate  leaves,  usually  covered  with  pellucid, 
resinous  dots,  and  hermaphrodite  flowers.  The  order  has  been  sub-divided 
into  two  sub-orders : 

Sub-order  1.  RutecB,  with  albuminous  seeds,  and  the  fruit,  with  sarcocarp 
and  endocarp  combined. 

Sub-order  2.  Diosmece,  with  exalbuminous  seeds  and  a  two-valved  endo- 
carp, which  dehisces  at  the  base,  and  when  the  fruit  is  ripe  separates  firom 
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«  two-valved  sarcocarp.  Ruteee  are  found  chiefly  in  the  southern  part  of 
the  temperate  zone,  as  in  the  south  of  Europe,  while  Diosmeae  abound  at  the 
Cape  of  Grood  Hope  and  in  New  HoUand.  The  recently  discovered 
Rutosma  texensis  is  the  sole  representative  of  the  Rutese  in  America. 
Lindley  mentions  48  genera  and  400  species.  Examples :  Ruta,  Dictamnus, 
Diosma,  B||osma,  Correa,  Boronia,  ^Rutosma. 

Dictamnus  albus  (pi,  OS,  ßg.  10);  a,  b,  a  flower  branch  and  leaf;  c, 
stamen ;  d,  pistil ;  e,  burst  capsule  ;  /,  half  of  the  capsule  with  the  endocarp 
separated ;  g,  endocarp  with  the  seed  ;  h,  a  seed.       ^ 

Order  167.  ZvooPHTLLACEiB,  the  Guaiacum  Family.  Calyx  four-  or  five- 
parted,  with  convolute  aestivation.  Petals  alternate  with  the  calycine 
segments,  with  imbricated  aestivation.  Stamens  twice  as  many  as  the 
petals ;  filaments  dilated  at  the  base,  usually  arising  from  scales.  Ovary 
simple,  four-  or  five-celled;  divisions  occasionally  formed  by  spurious 
dissepiments.  Ovules  two  or  more  in  each  cell,  usually  pendulous ;  style 
simple,  four-  or  five-furrowed  ;  stigma  sigiple,  or  four-  or  five-lobed.  Fruit 
capsular,  or  rarely  fleshy,  with  four  or  five  angles  or  wings,  four-  or  five- 
valved,  either  opening  by  loculicidal  dehiscence,  or  indehiscent.  Seeds 
few,  usually  with  whitish  albumen,  sometimes  exalbuminous ;  embryo  green, 
with  foliaceous  cotyledons,  and  a  superior  radicle.  Herbs,  shrubs,  or  trees, 
with  opposite,  stipulate,  usually  compound  leaves,  which  are  not  dolled,  and 
hermaphrodite  flowers.  They  occur  in  various  parts  of  the  world,  chiefly 
in  warm  extratropical  regions,  as  in  the  south  of  Europe,  America,  Africa, 
and  India.  The  order  has  been  divided  into  two  sections ;  1.  Zygophylleae, 
having  albuminous  seeds.  2.  Tribule«,  having  exalbuminous  seeds. 
Lindley  mentions  seven  genera,  comprising  one  hundred  species.  Examples : 
Zygophyllum,  Guaiacum,  Tribulus,  *KallstroBma.  The  order  is  represented 
in  North  America  by  Kallstroema  maxima  alone.  Jussieu  includes  the  last 
four  orders  as  sub-orders,  under  one  general  order,  Zygophyllaceae.  The 
wood  of  Guaiacum  oflicinale,  a  West  Indian  tree,  is  known  as  lignum  vitae. 
This  species  yields  a  resinous  matter,  known  as  Gum  guaiac. 

Guaiacum  ofiicinale  (pL  68, ßg.  9) ;  a,  flowering  branch;  b,  anthers;  c, 
|HStil :  d,  an  ovule  magnified ;  e,  fruit. 

Order  168.  BRsxiACEiE,  the  Brexia  Family.  Calyx  small,  persistent,  of 
five  coherent  sepals,  with  an  imbricated  SBStivation.  Petals  five,  with 
twisted  sestivation.  Stamens  five,  alternate  with  the  petals,  arising  from  a 
narrow  cup  or  disk,  which  is  toothed  between  each  stamen ;  anthers 
bilocular,  erect,  opening  longitudinally  and  introrsely.  Ovary  five-celled  ; 
ovules  numerous,  in  two  rows  ;  placentas  central ;  style  one  ;  stigma  simple. 
Fruit  drupaceous,  five-celled,  many-seeded.  Seeds  having  two  distinct 
coverings,  anatropal ;  embryo  straight ;  radicle  cylindrical ;  cotyledons 
ovate,  obtuse.  Trees  with  coriaceous,  alternate  leaves,  having  small 
deciduous  stipules.  They  exist  principally  in  Madagascar.  Lindley 
associates  some  perigynous  genera  with  Brexia,  and  places  the  order  near 
Saxifragace«.  He  enumerates  four  genera,  including  six  species. 
Example:  Brexia. 

Order  169.  PiTTospoRACBiB,  the  Pittosporum  Family.    Sepals  four  or  five» 
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deciduous,  distinct,  or  partially  united ;  aestivation  imbricated.  Petals  four  or 
five,  sometimes  slightly  cohering,  with  imbricated  aestivation.  Stamens  five, 
distinct,  alternate  with  the  petals.  Ovary  single,  two-  to  five-celled ;  style, 
one  ;  stigmas  two  to  five,  equal  in  number  to  the  placentas.  Fruit  capsular  or 
berried,  with  many-seeded  cells,  which  are  sometimes  incomplete; 
dehiscence  loculicidal.  Seeds  often  enveloped  in  a  glutinou^r  resinous 
pulp,  anatropal,  with  a  minute  embryo  lying  in  fleshy  albumen;  radicle 
long;  cotyledons  very  short.  Trees  or  shrubs,  with  simple,  alternate, 
exstipulate  leaves  aad  flowers,  occasionally  polygamous.  They  are  found 
chiefly  in  Australia.  Many  of  them  are  resinous,  and,  in  some  instances, 
the  berries  are  eaten.  Lindley  mentions  twelve  genera,  including  seventy- 
eight  species.     Examples  :  Pittosporum,  Billardiera,  Solly  a. 

Order  170.  TROPiEOLACEiE,  the  Indian  Cress  Family.  Sepals  usually 
five,  the  upper  spurred;  aestivation  slightly  imbricate.  Petals  often  five, 
hypogynous,  more  or  less  unequal,  sometimes  abortive ;  aestivation  convo- 
lute. Stamens  eight  or  ten,  seldom  fewer,  free,  almost  perigjmous ;  anthers 
bilocular,  innate.  Ovary  triquetrous,  composed  of  three  to  five  carpels, 
with  a  single  style,  and  three  to  five  acute  stigmas ;  ovules  solitary,  often 
pendulous.  Fruit  indehiscent,  usually  composed  of  three  pieces.  Seeds 
exalbuminous,  with  a  large  embryo,  which  has  thick,  often  united  cotyledons, 
and  a  radicle  next  the  hilum.  Herbaceous  trailing  or  twining  plants, 
having  a  delicate  texture,  with  alternate,  exstipulate  leaves,  and  axillary, 
often  gay  flowers.  They  are  extensively  cultivated  on  account  of  their 
showy  yellow,  orange,  scarlet,  and  occasionally  blue  flowers.  They  have 
more  or  less  pungency  in  their  fruit,  which  is  used  as  a  cress.  The  unripe 
fruit  of  Tropaeolum  majus,  common  Indian  cress,  has  been  pickled  and  used 
as  capers.  Their  roots  are  sometimes  eaten.  Lindley  includes  Limnantheae 
in  this  order,  and  enumerates  six  genera,  including  forty-four  species. 
Example:  Tropaeolum. 

Order  171.  OxALiDACEiE,  the  Wood-Sorrel  Family.  Sepals  five,  equal, 
sometimes  cohering  slightly  at  the  base,  persistent,  imbricate  in  aestivation 
Petals  five,  equal,  unguiculate,  hypogynous,  with  a  twisted  aestivation. 
Stamens  ten,  more  or  less  monadelphous,  in  two  rows ;  those  opposite  the 
petals  being  longer  than  those  in  the  outer  row ;  anthers  erect,  bilocular. 
Ovary  usually  quinquelocular ;  styles  filiform,  distinct ;  stigmas  capitate 
or  slightly  bifid.  Fruit  capsular,  membranous  or  fleshy,  usually  five-celled, 
and  when  dehiscent  five-  to  ten-valved.  Seeds  few,  anatropal,  albuminous, 
attached  to  a  central  placenta,  sometimes  with  a  peculiar  elastic  integument ; 
embryo  straight,  as  long  as  the  fleshy  albumen,  with  a  long  radicle  and  leafy 
cotyledons.  Herbs,  undershrubs,  or  trees,  with  alternate,  rarely  opposite 
compound  (occasionally  simple)  leaves,  which  are  generally  without  stipules. 
They  are  found  in  the  hot  as  well  as  the  temperate  parts  of  the  world,  and 
are  abundant  in  North  America  and  at  the  Cape  of  Good  Hope.  In  some 
cases  phyllodia,  or  winged  petioles,  occupy  the  place  of  leaves.  There  are 
about  six  known  genera,  and  upwards  of  320  species.  Examples  :  Oxalis, 
Averrhoa,  Hugonia.  Five  species  of  Oxalis  represent  this  order  in  North 
America.  One  of  the  species,  O.  acetosella,  has  an  acid  taste  derived  firom 
176 


Digitized  by 


Google 


BOTANY.  177 

the  binoxalate  of  potassa  which  it  contains.     Some  species  yield  tubers 
which  have  been  used  as  substitutes  for  potatoes. 

Oxalis  aceioseila,  Wood  Sorrel  (Europe  and  America)  (pL  67,  fig,  10) ; 
a,  plant  with  the  rhizome  ;  b,  petal ;  c,  stamens  ;  d,  capsule  ;  e,  do.  burst ; 
/,  cross-section ;  g-h,  seed. 

O&DBR  172.  BALSAMiNACEiE,  the  Balsam  Family.  Sepals  five,  irregular, 
deciduous,  the  two  inner  and  upper  connate,  colored,  the  lower  (odd)  sepal 
spurred ;  SBStivation  imbricated.  Petals  alternate  with  the  sepals,  usually 
four,  in  consequence  of  one  being  abortive,  often  more  or  less  irregularly 
united ;  aestivation  convolute.  Stamens  five.  Ovary  five-celled  ;  ovules 
usually  numerous ;  stigma  sessile,  more  or  less  five-lobed.  Fruit  a  five- 
celled  capsule,  opening  septifragally,  by  five  elastic  valves.  Seeds  usually 
numerous,  suspended,  exalbuminous,  with  a  straight  embryo,  and  radicle 
next  the  hilum.  Succulent  herbaceous  plants  with  watery  juice,  having 
simple,  opposite,  or  alternate,  exstipulate  leaves,  and  axillary  irregular 
flowers.  They  inhabit  chiefly  the  East  Indies,  and  are  remarkable  for  the 
force  with  which  the  seed  vessels  open  when  ripe.  The  valves  give  way 
on  account  of  the  exosmose  which  goes  on  in  the  cells,  and  they  then  curl 
up  in  a  peculiar  manner.  They  have  usually  showy  flowers,  but  their 
properties  are  unimportant.  Lindley  mentions  two  genera,  including  110 
species.  Examples  :  *Impatiens,  Hydrocera.  The  sole  North  American 
representatives  are  two  species  of  Impatiens,  known  as  glass  weed,  and 
considered  by  some  of  the  Indian  tribes  as  eflicacious  in  the  bite  of  rattle- 
snakes. 

Order  173.  LiNACEiE,  the  Flax  Family.  Sepals  three,  four,  or  five, 
persistent,  with  an  imbricated  aestivation.  Petals  three,  four,  or  five, 
fugitive,  *ünguiculate,  hypogynous,  with  a  twisted  aestivation.  Stamens 
equal  to  the  petals  and  alternate  with  them  (with  intermediate  teeth  or 
abortive  stamens),  arising  from  a  hypogynous  annular  disk  ;  anthers  ovate, 
erect.  Ovary  with  as  many  cells  and  styles  as  sepals,  seldom  fewer ; 
stigmas  capitate  ;  ovules  anatropal,  pendulous.  Fruit  a  plurilocular  capsule, 
pointed  generally  with  the  indurated  base  of  the  styles ;  each  loculament  or 
cell  more  or  less  completely  divided  by  a  spurious  dissepiment,  arising  from 
the  dorsal  suture,  and  opening  by  two  valves  at  the  apex.  Seeds  solitary 
in  each  spurious  cell,  compressed,  pendulous  ;  albumen  usually  in  small 
quantity,  sometimes  0 ;  embryo  straight ;  cotyledons  flat ;  radicle  next  the 
hilum.  Annual  and  perennial  plants,  with  exstipulate,  simple,  entire  leaves, 
which  are  usually  alternate.  They  are  scattered  over  the  globe,  but  are 
said  to  be  most  abundant  in  Europe,  and  in  .the  North  of  Africa.  By  some 
authors  the  order  is  associated  with  Geraniaceae,  from  which  it  difiers  in  its 
unbeaked  fruit  and  exstipulate  leaves,  as  well  as  the  absence  of  joints  in  the 
stem.  There  are  three  genera  mentioned  by  Lindley,  comprising  ninety 
species.  Examples :  Linum,  Radiola.  There  are  six  North  American 
species  of  Linum.  The  principal  plant  of  the  order  is  Linum  usitatissimum, 
or  the  Flax  plant.  Flax  is  the  woody  fibre  procured  from  the  inner  bark  of 
the  stalk,  by  steeping  and  stripping  off"  the  outer  bark.  When  worked  up 
it  forms  the  various  linen  fabrics.     Mummy  cloth  is  made  of  linen,  as  is 
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well  shown  by  its  microscopical  structure.  The  integument  of  the  seed  is 
mucilaginous,  and  the  cotyledons  yield  linseed  oil  by  expression. 

Linum  usitatissimum,  Flax  (Egypt  originally)  {pL  68,  fig.  13);  a, 
flowering  branch  ;  6,  sepal ;  c,  sexual  apparatus  ;  d,  petal ;  c,/,  seed. 

Order  174.  GERANiACEiB,  the  Cranesbill  Family.  Sepals  five,  persistent, 
more  or  less  unequal,  one  sometimes  spurred  at  the  base;  aestivation 
imbricated.  Petals  five  (or  by  abortion  four),  unguiculate,  with  contorted 
aestivation.  Stamens  monadelphous,  hypogynous,  twice  or  thrice  as  many  as 
the  petals,  some  occasionally  abortive.  Ovary  of  five  carpels,  placed  round 
an  elongated  axis  ;  ovules  pendulous,  solitary ;  styles  five,  cohering  round 
the  axis.  Fruit  formed  of  five  one-seeded  cocci,  terminated  each  by  an 
indurated  style,  which  curls  upwards,  carrying  the  coccus  or  pericarp  with 
it.  Seeds  exalbuminous,  solitary,  with  a  curved  folded  embryo,  and  leafy, 
convolute,  and  plaited  cotyledons.  Herbs  or  shrubs  with  simple,  stipulate 
leaves,  which  are  either  opposite,  or  alternate  with  peduncles  opposite  to 
them.  They  are  distributed  over  various  parts  of  the  world.  The  species 
of  Pelargonium  abound  at  the  Cape  of  Good  Hope.  Lindley  mentions  four 
genera,  including,  after  separating  hybrids,  about  five  hundred  species. 
Examples  :  Geranium,  Pelargonium.  North  America  possesses  two  genera 
(Geranium  and  Erodium),  with  eight  species.  The  geraniums  of  the  horti- 
culturist in  their  different  varieties,  all  belong  to  Pelargonium. 

Geranium  sanguineum,  Cranesbill  (Europe)  {pi.  67,  fig,  9) ;  a,  a  flower 
branch ;  b,  flower  bud ;  c,  petal  of  natural  size ;  d,  fruit ;  e,  seed. 

Order  175.  ViTACEiE,  the  Vine  Family.  Calyx  small,  nearly  entire. 
Petals  four  to  five,  sometimes  cohering  above,  inserted  outside  an  annular 
hypogynous  disk ;  aestivation  valvate.  Stamens  four  to  five,  opposite  to  the 
petals,  inserted  on  the  disk ;  filaments  free,  or  united  at  the  base ;  anthers 
ovate,  versatile.  Ovary  two-  to  six-celled ;  ovules  erect,  anatropal  ;  style 
one,  very  short ;  stigma  simple.  Fruit  pulpy  and  globular,  not  united  to  the 
calyx,  sometimes  one-celled  by  abortion.  Seeds  one  to  four  or  five,  erect, 
with  an  osseous  spermoderm,  horny  albumen,  and  an  erect  embryo. 
Climbing  shrubs,  having  the  lower  leaves  opposite,  the  upper  ones  alternate. 
Flowers  in  racemes,  which  are  often  opposite  the  leaves ;  floral  peduncles 
sometimes  becoming  cirrhose.  They  inhabit  the  milder  as  well  as  the 
hotter  parts  of  both  hemispheres,  and  abound  in  the  West  Indies.  There 
are  seven  genera  and  260  species.     Examples  :  *  Vitis,  *Cissus,  *Ampelopsis. 

Of  this  limited  order.  North  America  possesses  the  three  genera 
enumerated  above,  with  nine  species.  Ampelopsis  quinquefolia  is  a  well 
known  climbing  shrub,  called  «American  ivy  or  Virginian  creeper,  which 
runs  along  fences  and  up  trees,  and  is  capable  of  adhering  to  the  sides  of 
houses  and  walls  by  expansions  of  the  extremities  of  the  tendrils 
Owing  to  its  rapid  growth  and  intrinsic  beauty,  it  is  in  much  request  as  an 
ornamental  plant.  The  leaves  in  autumn  acquire  the  deepest  crimson  tint 
of  any  American  species.  It  is  perfectly  innocuous,  although  looked  on  with 
suspicion  on  account  of  a  general  resemblance  to  the  poison  vine  (Rhus 
radicans),  from  which  it  may  always  be  readily  distinguished  by  the  leaflets 
occurring  in  groups  of  fives  and  not  of  threes  as  in  the  latter  species.  The 
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most  important  plants  of  the  order  are  the  various  species  of  Vitis  or  Vine, 
of  which  there  are  five  species  in  the  United  States.  One  of  these,  Vitis 
labrusca  or  the  Fox  grape  of  the  northern  States,  is  probably  the  progenitor 
of  the  varieties  known  as  the  Isabella,  the  Catawba,  and  others.  Vitis 
vulpina  the  Fox  grape  of  the  South,  affords  a  pleasant  fruit,  and  has  probably 
some  cultivated  varieties.  The  remaining  North  American  species  are  of 
little  value.  The  native  abode  of  the  typical  vine,  Vitis  vinifera,  is  not 
known  in  its  whole  extent.  It  occurs  wild  in  many  parts  of  Europe,  Asia, 
and  Africa,  yet  many  localities  of  the  kind  may  have  been  originally 
supplied  by  plants  which  had  been  introduced  from  other  places.  Most 
authors  fix  the  original  seat  of  this  important  species  in  the  old  Cyrenaica, 
in  the  country  between  the  Black  and  Caspian  Seas.  Here  the  vine  attains 
to  a  diameter  of  three  to  six  inches,  and  mounts  to  the  tops  of  the  highest 
trees.  Omitting  as  unsuited  to  this  part  of  our  work,  the  details  of  wine 
manufacture,  we  shall  proceed  to  mention  some  of  the  principal  varieties  of 
this  liquor  as  it  occurs  in  commerce. 

Wines  are  distinguished  in  the  first  place  into  white  and  red.  The  white 
are  more  or  less  yellow  or  brown,  becoming  darker  by  age ;  the  red  derive 
their  color  from  the  skins  of  the  grapes,  which  are  allowed  to  remain  in 
contact  with  the  juice  for  a  certain  length  of  time.  Of  the  Rhenish  wines 
the  Asmannshauser  is  red,  the  Johannisberger,  the  Markobrunner,  and  the 
Hochheimer,  are  white.  The  Leistenwein,  Steinwein,  Calmuth, Würzburger, 
and  Werthheimer,  come  from  Franconia.  The  Melnicker  comes  from 
Bohemia,  Moselle  from  Trier  and  Coblentz :  the  Affenthaler  from  Baden. 
The  principal  Hungarian  wines  are  the  Tokay,  Menesch,  Oedenburger ,  and 
Ofen.  The  principal  French  wines  are  the  white  and  red  Bordeaux : 
Medoc,  Graves,  and  Burgundy :  the  champagnes,  especially  the  foaming, 
from  Silleray,  Epernay,  &c.  The  Spanish  wines  are  mostly  yellowish 
brown,  or  red,  and  sweet,  as  Sherry,  Malaga,  Benicarlo,  &c.  Port  is  a 
highly  prized  Portuguese  wine  ;  Madeira  wine,  and  the  Constantia  from  the 
Cape  of  Good  Hope,  are  much  esteemed.  Italian  and  Greek  wines  are 
generally  excellent,  but  rarely  occur  in  commerce. 

Vitis  vinifera,  wine  grape  (pL  67,  ßg,  8)  ;  a,  a  branch  with  flowers  and 
tendrils ;  6,  a  bunch  of  grapes  ;  c,  ovary  ;  d,  sexual  apparatus ;  e,  a  perfect 
flower ;  /,  cross-section  of  ovary ;  g,  pistil ;  A,  section  of  ovary  ;  i-A:,  seed. 

Obder  176.  Cedrelace^,  the  Mahogany  Family.  Calyx  four-  to  five- 
cleft,  with  imbricated  aestivation.  Petals  four  to  five,  with  imbricated 
aestivation.  Stamens  eight  to  ten,  united  below  into  a  tube,  sometimes 
distinct,  inserted  into  a  hypogynous  annular  disk ;  anthers  bilocular, 
acuminated,  with  longitudinal  dehiscence.  Ovary  usually  four-  or  five- 
celled  ;  ovules  anatropal,  pendulous ;  style  simple  ;  stigma  peltate.  Fruit  a 
capsule  opening  septifragally.  Seeds  winged  ;  albumen  thin  or  0 ;  embryo 
straight,  erect ;  cotyledons  fleshy.  Trees  with  alternate,  pinnate,  exstipulate 
leaves.  They  are  found  in  the  tropical  parts  of  America  and  Asia. 
Lindley  enumerates  nine  genera,  including  twenty-five  species.  Examples : 
Cedrela,  *Swietenia.  This  order  includes  as  its  most  important  species, 
the  mahogany  tree,  Swietenia  mahogoni,  a  native  of  the  West  Indies  and 
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of  central  America,  and  probably  of  Florida.  Most  of  the  mahogany  wood 
of  commerce  comes  from  the  bay  of  Honduras,  and  is  brought  in  logs.  One 
of  the  largest  logs  ever  exported  was  seventeen  feet  long,  fifty-seven  inches 
broad,  and  sixty-four  inches  thick,  weighing  30,000lbs. 

Swietenia  mahogoni,  Mahogany  tree  (pL  67,  fig.  7)  ;  a,  a  flowering 
branch ;  6,  corolla  with  staminal  tube ;  c,  the  latter  expanded  ;  d,  anther ; 
e,  pistil ;  /,  cross-section  of  ovary ;  g,  capsule ;  A,  ditto  opened ;  i,  a  winged  seed. 

Order  177.  MELiACEiE,  the  Melia  Family.  Sepals  four  to  five,  more  or 
less  united,  with  an  imbricated  eestivation.  Petals  four  to  five,  hypögynous, 
sometimes  cohering  at  the  base,  with  a  valvate  or  imbricated  sestivation. 
Stamens  equal  in  number  to  the  petals,  or  two,  three,  or  four  times  as  many; 
filaments  combined  in  a  long  tube ;  anthers  sessile  within  the  orifice  of  the 
tube.  Disk  often  large  and  cup-shaped.  Ovary  single,  plurilocular,  the 
cells  often  equal  in  number  to  the  petals ;  ovules  usually  anatropal,  one  to 
two  in  each  cell ;  style  one ;  stigmas  distinct  or  united.  Fruit  baccate, 
drupaceous  or  capsular,  multilocular  or  by  abortion  unilocular,  when  valves 
are  present  opening  by  loculicidal  dehiscence.  Seeds  not  winged ;  albumen 
usually  absent ;  embryo  straight,  with  leafy  cotyledons.  Trees  or  shrubs 
with  alternate  (occasionally  opposite),  exstipulate,  simple,  or  pinnate  leaves. 
They  are  chiefly  found  in  the  tropical  parts  of  America  and  Asia.  Tribe 
1.  MeliecB.  Embryo  in  a  perisperm.  Leaflets  often  dentated.  Example: 
Melia.  Tribe  2.  Trichiliece,  Embryo  without  perisperm.  Leaflets  very 
entire.     Example  :  Trichilia. 

Of  the  entire  order  there  are  about  forty  genera  and  160  species.  There 
are  none  North  American.  Melia  azedarach,  however,  is  naturalized  in  the 
southern  States.     It  is  there  known  as  the  Pride  of  China. 

Order  178.  RnizoBOLACEiE,  the  Souari-Nut  Family.  Sepals  five,  more  or 
less  combined  ;  aestivation  imbricated.  Petals  usually  five,  unequal,  thickish. 
Stamens  indefinite,  slightly  monadelphous,  arising  from  a  hypogynous  disk, 
in  a  double  row  of  which  the  inner  is  often  abortive ;  anthers  roundish, 
with  longitudinal  dehiscence.  Ovary  four-  to  five-celled ;  ovules  solitary, 
semi-anatropal ;  styles  as  many  as  the  cells  of  the  ovary ;  stigmas  simple. 
Fruit  formed  of  several  indehi scent,  one-celled,  one-seeded  nuts,  with  a 
thick  double  endocarp.  Seeds  reniform,  exalbuminous,  with  the  funiculus 
dilated  into  a  spongy  excrescence  ;  embryo  with  a  very  large  radicle,  which 
constitutes  nearly  the  whole  of  the  kernel ;  cotyledons  small,  lying  in  a 
furrow  of  the  radicle.  Trees  with  opposite,  palmately  compound,  coriaceous, 
exstipulate  leaves.  They  grow  in  the  warm  forests  of  South  America. 
Some  of  them  furnish  oil,  others  yield  edible  nuts.  Souari  nuts  are  the 
produce  of  Caryocar  butyrosum  (Pekea  butyrosa).  Lindley  notices  two 
genera  and  eight  species.     Examples  :  Caryocar,  Anthodiscus. 

Order  179.  SAPiNDACEiE.  Flowers  usually  polygamous.  Sepals  four  to 
five,  distinct  or  nearly  so,  imbricated  in  aestivation.  Petals  as  many  as  the 
sepals  and  alternate  with  them,  or  fewer  by  the  abortion  of  one  (sometimes 
entirely  wanting),  inserted  outside  the  hypogynous  disk  (or  row  of  glands) 
which  occupies  the  bottom  of  the  calyx ;  the  inside  either  naked  or  hairy, 
glandular  or  furnished  with  a  petaloid  scale.  Stamens  eight  or  ten,  rarely 
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fewer  or  more  numerous,  inserted  either  on  the  disk  or  between  the  glands 
and  the  ovary ;  filaments  distinct  or  very  slightly  united  at  the  base ; 
anthers  introrse  (the  pistil  of  the  staminate  flowers  either  rudimentary  or 
entirely  wanting).  Ovary  composed  of  three  (rarely  two  to  five)  united 
carpels ;  styles  partly  or  completely  united ;  ovules  solitary  in  each  cell ; 
erect  or  ascending;  sometimes  two,  the  upper  one  ascending,  the  lower 
suspended;  rarely  three  or  more.  Fruit  two-  to  three-celled,  capsular, 
vesicular,  or  samaroid,  or  frequently  fleshy  and  indehiscent.  Seeds  one  to 
three  in  each  cdl,  usually  arilled,  without  albumen.  Embr)^o  rarely  straight ; 
the  cotyledons  usually  incumbent  on  the  radicle,  or  spirally  convolute, 
sometimes  combined  into  a  thick  mass.  Trees  or  tendril-bearing  shrubs  or 
herbs.  Leaves  alternate,  usually  compound  and  exstipulate,  often  marked 
with  pellucid  lines  or  dots.  Flowers  small.  Tribe  1.  Sapindece,  Ovary 
with  one  ovule  in  each  cell.  Embryo  curved  or  rarely  straight.  Examples  : 
*Cardiospermum,  ^Sapindus,  Paullinia.  Tribe  2.  Dodonceacece.  Ovary  with 
two  to  three  (rarely  more)  ovules  in  each  cell.  Embryo  spirally  convolute. 
Example :  ^Dodonasa. 

The  entire  order  embraces  nearly  sixty  genera ;  of  which  three,  with  aa 
many  species,  are  North  American.  The  fruit  of  Sapindus  saponaria, 
known  in  the  West  Indies  as  Soap  berries,  supplies  a  substitute  for  soap. 

Paullinia  pinnata  (South  America)  {pi.  ßß,  fig,  14) ;  a-d. 

Ordee  180.  HippocASTANEACEiE,  the  Horse-Chestnut  Family.  Sepals 
five,  usually  united  into  a  campanulate  or  tubular  five-toothed  calyx; 
Aestivation  imbricated.  Petals  five,  or  four  by  the  suppression  of  the 
inferior  one,  commonly  unequal  and  irregular,  unguiculate,  hypogynous. 
Stamens  six  to  eight,  commonly  seven,  distinct,  unequal,  inserted  upon  the 
hypogynous  disk ;  anthers  oval,  versatile.  Ovary  roundish,  composed  of 
three  united  carpels,  three-celled,  with  two  collateral  ovules  in  each  cell ; 
style  filiform,  acute.  Fruit  subglobose,  coriaceous,  three-  (or  frequently  by 
suppression  one-  to  two-)  celled,  two-  to  three-valved,  with  loculicidal 
dehiscence.  Seeds  solitary  or  very  few,  large,  with  a  smooth  or  shining 
testa,  and  a  broad  pale  hilum,  somewhat  campylotropous,  with  no  albumen. 
Cotyledons  very  thick  and  fleshy,  gibbous,  cohering,  remaining  under  ground 
in  germination  ;  radicle  conical,  curved ;  plumule  large,  two-leaved.  Trees 
or  shrubs.  Leaves  opposite  (in  Ungnodia  alternate),  exstipulate,  compound ; 
leaflets  serrate.  Flowers  showy ;  pedicels  articulated.  This  order,  composed 
of  the  three  genera  Aesculus,  Pavia,  and  Ungnodia,  is  North  American, 
excepting  a  single  species.  Aesculus  hippocastaneum,  from  Thibet.  Native 
species  of  Aesculus  are  known  in  the  United  States  as  Buckeyes.  The 
powdered  seeds  of  A.  pavia  may  be  used  like  Cocculus  indicus,  to  stupefy 
fish.  The  root  also  may  be  used  as  a  substitute  for  soap  in  washing  woollen 
cloths. 

Aesculus  pavia.  Small  Buckeye  (United  States)  {pi  66,  fig.  15)  ;  a,  a 
flowering  branch ;  6,  upper  and  lower  petals  ;  c,  vertical  section  of  ovary  ; 
d^  fruit 

Order  181.  Aceraceä,  the  Maple  Family.  Calyx  divided  into  fivC; 
rarely  into  four  or  nine  parts,  with  an  imbricated  aestivation.     Petals  equal 
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in  number  to  the  lobes  of  the  calyx,  with  which  they  alternate ;  rarely 
wanting.  Stamens  generally  eight,  inserted  on  a  hypogynous  disk.  Ovary 
free,  two-lobed,  two-celled  ;  ovules  in  pairs ;  amphitropal,  pendulous ;  style 
one  ;  stigmas  two.  Fruit,  a  samara,  composed  of  two  winged  carpels,  each 
one-celled,  with  one  to  two  seeds.  Seeds  erect,  exalbuminous ;  embryo 
curved,  with  foliaceous  cotyledons,  and  the  radicle  next  the  hilum.  Trees 
with  opposite,  simple,  lobed  or  palmate,  exstipulate  leaves.  Flowers  often 
polygamous.  They  are  confined  chiefly  to  the  temperate  parts  of  Europe, 
Asia,  and  North  America.  They  yield  a  saccharine  sap,  from  which  sugar 
is  sometimes  manufactured.  Acer  saccharinum  is  the  Sugar  Maple  of 
America.  Acer  pseudo-platanus,  the  Sycamore  or  Great  Maple  (the  Plane- 
tree  of  Scotland),  acts  well  as  a  shelter  or  break-wind  in  exposed  places,  as 
near  the  sea.  Its  sap  is  slightly  saccharine.  Its  wood  is  used  in  machinery 
and  for  charcoal.  The  leaves  are  often  covered  with  black  spots,  caused 
by  the  attack  of  a  fungus,  Xyloma  or  Rytisma  acerinum.  There  are  three 
known  genera,  and  sixty  species.  Examples :  Acer,  Negundo,  Dobinea. 
Of  these  genera,  the  two  first  with  thirteen  species  are  N^rth  American. 

Acer  pseudo-platanus  (Europe)  (/>/.  67,  fig,  1) ;  a,  a  flowering  branch ; 
6,  a  male ;  c,  female  flower ;  d,  the  winged  fruit ;  c,  the  seed. 

Order  182.  MALPiGHiACEiE,  the  Malpighia  Family.  Sepals  five,  slightly 
united,  persistent,  often  glandular  at  the  base;  aestivation  imbricated. 
Petals  five,  unguiculate,  with  convolute  aestivation.  Stamens  usually  ten, 
often  monadelphous ;  anthers  roundish,  with  a  projecting  process  from  the 
connective.  Ovary  formed  by  three  (rarely  two  or  four)  carpels,  more  or 
less  combined ;  ovules  solitary,  with  a  long  pendulous  cord ;  styles  three, 
distinct  or  united.  Fruit  dry  or  fleshy,  sometimes  winged.  Seeds  solitary, 
orthotropal,  suspended,  exalbuminous  ;  embryo  straight  or  curved  in  various 
ways  ;  cotyledons  foliaceous  or  thickish.  Trees  or  shrubs,  sometimes 
climbing,  with  simple,  opposite,  or  very  rarely  alternate,  stipulate  leaves 
Without  dots.  Hairs,  when  present,  peltate.  Flowers  either  perfect  or 
unisexual.  They  are  inhabitants  of  tropical  countries  chiefly,  and  a  great 
number  of  them  are  found  in  South  America.  Lindley  notices  forty-two 
genera,  including  555  species. 

Section  A.  Diplostemones,  Number  of  stamens  always  double  that  of 
petals,  some  of  them  occasionally  sterile.  Styles  usually  two  to  three.  The 
same  number  of  ovaries  united.     Flowers  of  one  form  only. 

Tribe  1.  Malpighiece,  Fruit  wingless.     Example:  Malpighia. 

Tribe  2.  Banisteriece.  Carpels  provided  with  wings,  the  dorsal  solely  of 
most  developed.     Example  :  Lophopterys. 

Tribe  3.  Hircece.  Carpels  winged  ;  the  marginal  solely  or  most  developed. 
Example :   Molina. 

Section  B.  Meiostemones,  The  whole  or  part  of  the  altemipetalous 
stamens  wanting.  Style  single  by  the  abortion  of  two  others.  Ovaries 
distinct.     Flowers  of  two  different  forms  on  the  same  plant. 

Tribe  4.  GaudichaudiecB.  Carpels  with  or  without  wings.  Example: 
Gaudichaudia. 
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Malpighia  urens  (South  America  and  West  Indies)  {pi  67,  ßg.  2) ;  a, 
flowering  branch  ;  b,  calyx ;  c,  petal ;  d,  stamens  and  pistil. 

Order  183.  ERTTHRoxYLACEiE,  the  Erythroxylon  Family.  Sepals  five, 
united  at  the  base,  persistent ;  sestivation  imbricated.  Petals  five,  hypo- 
gynous,  broad  and  with  a  small  scale  at  the  base»  slightly  contorted  in 
«estivation.  Stamens  ten,  monadelphous  ;  anthers  erect ;  bilocular,  with 
longitudinal  dehiscence.  Ovary  three-celled,  two  of  which  are  sometimes 
abortive ;  styles  three,  distinct,  or  united ;  stigmas  three ;  ovule  single, 
pendulous.  Fruit  a  one-seeded  drupe.  Seed  angular,  anatropal ;  embryo 
in  the  axis  of  firm  albumen,  rarely  exalbuminous ;  cotyledons  linear,  flat,  and 
leafy.  Shrubs  or  trees  with  alternate  stipulate  leaves.  Flowers  arising 
from  numerous,  imbricated,  scale-like  bracts.  Found  chiefly  in  the  West 
Indies  and  South  America.  The  plants  of  the  order  have  tonic,  purgative, 
and  narcotic  qualities.  The  leaves  of  Erythroxylon  coca  are  used  in  Peru 
as  a  stimulant  Uke  opium.  Some  yield  a  dye.  There  are  two  or  three 
known  genera,  and  about  eighty  species.  Examples  :  Erythroxylon, 
Sethia. 

Order  184.  Hippocrateacea,  the  Hippocratea  Family.  Sepals  five, 
very  small,  united  up  to  the  middle,  persistent,  with  an  imbricated  aestivation. 
Petals  five,  with  an  imbricated  aestivation.  Stamens  three,  monadelphous ; 
the  united  filaments  forming  a  tube  or  a  disk-like  cup  round  the  ovary ; 
anthers  with  transverse  dehiscence.  Ovary  free,,  trilocular ;  style  one ; 
stigmas  one  to  three.  Fruit  consisting  either  of  three  samaroid  carpels,  or 
fleshy  and  one-  to  three-celled.  Seeds  definite,  about  four  in  each  cell, 
attached  to  a  central  placenta,  exalbuminous,  anatropal,  with  a  straight 
embryo,  and  flat,  somewhat  fleshy  cotyledons.  Arborescent  or  climbing 
shrubs,  with  opposite,  simple,  somewhat  coriaceous  leaves,  having  small 
deciduous  stipules.  They  are  found  principally  in  South  America ;  a  few 
are  natives  of  Africa  and  the  East  Indies.  The  fruit  of  some  is  eatable. 
Lindley  mentions  six  genera,  comprehending  eighty-six  species.  Examples : 
Hippocratea,  Salacia. 

Order  185.  M ARcoRAAviAOEiE,  the  Marcgravia  Family.  Sepals  two  to 
seven,  usually  coriaceous  and  persistent;  aestivation  imbricated.  Corolla 
hypogynous,  of  five  petals,  or  gamopetalous,  calyptriform,  entire  or  torn  at 
the  point.  Stamens  usually  00,  very  rarely  five,  hypogynous ;  filaments 
dilated  at  the  base ;  anthers  long,  erect,  introrse.  Ovary  single,  unilocular  ; 
style  one  ;  stigma  often  capitate.  Fruit  coriaceous,  indehiscent,  or  dehiscing 
by  valves  in  a  loculicidal  manner,  the  placentas  being  parietal  and  forming 
spurious  dissepiments.  Seeds  indefinite,  minute,  in  a  pulp,  anatropal, 
exalbuminous  ;  embryo  straight.  Trees  and  shrubs,  with  alternate,  simple, 
entire,  coriaceous,  and  exstipulate  leaves.  Flowers  furnished  occasionally 
with  bracts,  which  are  folded  and  united  so  as  to  form  ascidia.  They  occur 
chiefly  in  the  warmer  parts  of  America.  Their  properties  are  scarcely 
known.  There  are  four  genera  mentioned,  and  twenty-six  species. 
Examples :  Marcgraavia,  Norantea. 

Order  186.  Güttiperä,  or  CLusiACEiE,  the  Gamboge  Family.  Sepals  two 
to  six,  or  eight,  usually  persistent,  round,  frequently  unequal  and  colored ; 
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«stivation  imbricated.  Petals  hypogynous,  equal  to,  or  a  multiple  of,  the 
sepals.  Stamens  hypogynous,  usually  00,  rarely  definite,  free,  or  variously 
united  at  the  base ;  filaments  unequal  in  length ;  anthers  adnate,  introrse 
or  extrorse,  sometimes  very  small,  occasionally  unilocular,  and  sometimes 
with  porous  or  circumscissile  dehiscence.  Thalamus,  forming  a  fleshy 
sometimes  five-lobed  disk.  Ovary  solitary,  one-  or  many-celled;  ovules 
either  solitary  and  erect,  or  ascending  and  numerous,  and  attached  to 
central  placentas ;  style  0  or  very  short ;  stigmas  eltate  or  radiate.  Fruit 
dry  or  fleshy,  one-  or  many-celled,  one-  or  many-seeded,  either  with 
septicidal  dehiscence  or  indehiscent.  Seeds  definite,  anatropal,  orthotropal, 
in  a  pulp,  apterous,  and  often  arillate,  with  a  thin  and  membranous 
spermoderm  ;  albumen  0 ;  embryo  straight ;  cotyledons  usually  cohering. 

Trees  or  shrubs,  sometimes  parasitical,  with  exstipulate,  opposite, 
coriaceous,  entire  leaves,  having  a  strong  midrib,  and  lateral  veins  running 
directly  to  the  margin.  Flowers  articulated  with  the  peduncle,  often 
unisexual  by  abortion.  They  are  natives  of  tropical  regions,  more 
especially  of  South  America.  Lindley  enumerates  30  genera,  including 
160  species.  Tribe  1.  Clusiece.  Ovary  many-celled,  one-  or  many-seeded. 
Fruit  capsular.  Example  :  *Clusia.  Tribe  2.  Moronobece,  Ovary  many- 
celled,  the  cells  many-seeded.  Fruit  fleshy,  indehiscent.  Example :  Chrysopia. 
Tribe  3.  GarciniecB.  Ovary  many-celled,  the  cells  one-seeded.  Fruit 
fleshy.  Examples :  Mammea,  Garcinea,  Cambogia.  Tribe  4.  CalophylkcB. 
Cells  of  ovary  two,  with  two  seeds,  or  one  cell  with  one  to  three  seeds. 
Fruit  capsular  or  drupaceous.     Example :  M esua. 

Garcinia  cambogia,  a  Malabar  tree,  furnishes  gamboge.  6.  mangostena 
supplies  the  East  Indian  Mangosteen  fruit.  The  Mammee  apple  of  South 
America  is  derived  from  Mammea  americana.  A  species  of  Clusia  is  found 
in  Florida. 

Carcinia  cambogia,  the  Gamboge  tree  {pi.  67,  ßg.  4) ;  a,  a  flowering 
branch ;  i,  the  fruit ;  c,  cross-section ;  d,  flower ;  e,  pistil  in  section ;  /,  a 
seed. 

Order  187.  Hypericacejb,  the  St.  John's  Wort  Family.  Sepals  four  or 
five,  separate  or  united,  persistent,  usually  with  glandular  dots,  unequal; 
aestivation  imbricated.  Petals  four  or  five,  oblique,  often  with  black  dots ; 
aestivation  contorted.  Stamens  hypogynous,  *,  generally  polyadelphous, 
very  rarely  ten,  and  monadelphous  or  distinct ;  filaments  filiiform ;  anthers 
bilocular,  with  longitudinal  dehiscence ;  carpels  two  to  five,  united  round  a 
central  or  basal  placenta ;  styles  the  same  in  number  as  the  carpels,  usually 
separate;  stigmas  capitate  or  simple.  Fruit  either  fleshy  or  capsular, 
multilocular  and  multivalvular,  rarely  unilocular.  Seeds  usually  00,  minute, 
anatropal,  usually  exalbuminous ;  embryo  usually  straight.  Herbaceous 
plants,  shrubs,  or  trees*  with  exstipulate,  entire  leaves,  which  are  usually 
opposite  and  dotted.  Flowers  often  yellow.  They  are  distributed  very 
generally  over  all  parts  of  the  globe,  are  found  in  elevated  and  low,  dry  and 
damp  situations.  They  yield  a  resinous  colored  juice,  which  has  purgative 
properties,  and  resembles  gamboge.  Lindley  places  Pamassia  in  this  order. 
There  are  15  known  genera,  and  about  270  species.  North  America  has 
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three  genera  and  thirty-three  species.  Tribe  1.  Hypericece,  No  glands 
between  the  stamens.  Examples :  *Hypericum,  *Ascyrum.  Tribe  2. 
ElodetB.  Glands  or  scales  alternating  with  the  groups  of  stamens. 
Example:  *Elodea. 

Hypericum  perforatum  is  the  noxious  yellow  flowered  plant,  called  St. 
John's  Wort,  and  common  in  old  fields  and  pastures. 

Hypericum  perforatum  {ph  67,  fig,  8) ;  a,  flowering  branch ;  6,  calyx ; 
c,  fruit ;  d,  lower  half  of  a  leaf  magnified. 

Order  188.  Aurantiacejb,  the  Orange  Family.  Calyx  urceolate  or 
campanulate,  short,  three-  to  five-toothed,  withering.  Petals  three  to  five, 
broad  at  the  base,  sometimes  slightly  coherent;  aestivation  imbricated. 
Stamens  equal  in  number  to,  or  a  multiple  of,  the  petals ;  filaments  flattened 
at  the  base,  distinct  or  combined  into  one  or  more  parcels ;  anthers  erect. 
Thalamus  enlarged  in  the  form  of  a  hypc^nous  disk,  to  which  the  petals 
and  stamens  are  attached.  Ovary  free,  multilocular ;  style  one;  stigma 
thickish,  somewhat  divided.  Fruit  a  hesperidium,  having  a  spongy, 
separable  rind,  and  pulpy,  separable  cells.  Seeds  anatropal,  attached  to  the 
axis,  solitary  or  several,  usually  pendulous,  having  the  chalaza  and  raphe 
usually  well  marked ;  perisperm  0  ;  embryo  straight ;  cotyledons  thick  and 
fleshy.  Trees  or  shrubs,  usually  conspicuous  for  their  beauty,  with 
dtemate,  often  compound  leaves,  which  are  articulated  with  a  usually 
winged  petiole.  They  abound  in  the  East  Indies.  There  are  twenty 
genera  and  nearly  one  hundred  species  enumerated.  Tribe  1.  Limonece. 
Stamens  twice  as  many  as  the  petals.  One  ovule  only,  or  two  collateral. 
Example  :  ^Limonia.  Tribe  2.  Clausenece.  Stamens  twice  as  many  as  the 
petals.  Ovules  two,  superimposed.  Example  :  Marraya.  Tribe  3.  Citrece. 
Stamens  double  or  multiple  the  petals  in  number.  Ovules  many,  in  two 
series.    Examples :  Feronia,  Citrus. 

Plants  of  this  order  are  characterized  by  having  receptacles  of  volatile  oil 
in  almost  every  part.  It  includes  the  Orange,  Lemon,  Lime,  Citron, 
Shaddock,  &c.  Citrus  vulgaris  yields  the  bitter  or  Seville  orange.  Sweet 
oranges  are  derived  from  Citrus  aurantium.  The  best  come  from  the 
Azores.  A  single  tree  has  been  known  to  produce  20,000  oranges.  Citrus 
limonum  supplies  the  Lemon ;  C.  medica,  the  Citron ;  C.  limetta,  the  Lime ; 
C.  decumana,  the  Shaddock.  Oil  of  Bergamot  is  the  volatile  oil  from  the 
rind  of  the  Bergamot,  a  variety  of  the  Lime.  Extensive  groves  of  Orange 
trees  are  found  in  East  Florida,  south  of  latitude  20^  30'. 

Citrus  medica,  the  Citron  (/>/.  67,  fi^.  6) ;  a,  a  flowering  branch ;  6, 
stamens ;  c,  a  single  bundle  of  stamens ;  (f,  anther ;  e,  pistil ;  /,  cross-section 
of  fruit ;  g.  A,  seed. 

Order  189.  OLACACSiE,  the  Olax  Family.  Calyx  small,  gamosepalous, 
entire  or  toothed,  often  becoming  finally  large  and  fleshy;  aestivation 
imbricated.  Petals  three  to  six,  hypogynous,  free,  or  adhering  in  pairs  by 
means  of  the  stamens ;  aestivation  valvate.  Stamens  hypogynous,  some 
fertile,  others  sterile ;  the  former  three  to  ten,  alternate  with  the  petals,  the 
latter  opposite  to  the  petals ;  filaments  compressed ;  anthers  innate, 
bilocular,  with  longitudinal  dehiscence.    Ovary  one«  to  three-  or  four-celled; 
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ovules  one  to  three,  pendulous  from  a  central  placenta;  style  filiform; 
stigma  simple.  Fruit  fleshy,  indehiscent,  often  surrounded  by  the  enlarged 
calyx,  unilocular,  monospermal.  Seed  anatropal,  pendulous;  albumen 
copious,  fleshy;  embryo  small,  at  the  base  of  the  albumeuv  Trees  or 
shrubs,  with  simple,  alternate,  exstipulate  leaves,  which  are,  however, 
sometimes  abortive.  They  are  chiefly  tropical  or  sub-tropical.  Little  is 
known  in  regard  to  their  properties.  There  are  twenty-four  genera  and 
fifty-three  species  enumerated.     Examples :  Olax,  Opilia. 

Order  190.  TERNSTRCBMiACEiE,  the  Tea  Family.  Sepals  five  or  seven, 
concave,  coriaceous,  deciduous,  the  innermost  often  the  largest ;  aestivation 
imbricated.  Petals  five,  six,  or  nine,  often  combined  at  the  base.  Stamens 
indefinite,  hypogynous  ;  filaments  free,  or  united  at  the  base  in  one  or  more 
parcels ;  anthers  versatile  or  adnate,  dehiscing  longitudinally.  Ovary 
muitilocular ;  styles  two  to  seven.  Fruit  either  a  capsule,  two-  to  seven- 
celled,  opening  by  valves,  or  coriaceous  and  indehiscent.  Seeds  attached 
to  the  axis,  few  and  large ;  albumen  0,  or  in  very  small  quantity ;  embryo 
straight,  or  bent,  or  folded  back ;  radicle  next  the  hilum ;  cotyledons  very 
large,  often  containing  oil.  Trees  or  shrubs,  with  alternate,  coriaceous, 
exstipulate  leaves,  which  are  sometimes  dotted.  They  abound  in  South 
America,  and  many  occur  in  India,  while  others  inhabit  China  and  North 
America.  There  are  33  genera  and  130  species  enumerated.  Examples  : 
Ternstroemia,  *Gordonia,  Camellia,  Thea,  *Stuartia. 

Species  of  Thea  (T.  viridis  and  bohea)  furnish  most  of  the  Chinese  teas. 
It  is  a  matter  of  some  uncertainty  whether  black  and  green  teas  are  derived 
from  different  species  or  not.  Green  teas  contain  more  essential  oil  and 
tannin  than  black.  The  principal  varieties  of  the  former  are  Twankay, 
Young  Hyson,  Hyson,  Gunpowder,  and  Imperial ;  the  latter  include  Bohea, 
Congou,  Souchong,  Oolong,  and  Pekoe.  Perfume  is  communicated  to  teas 
by  the  flowers  of  Olea  fragrans,  Cloranthus  inconspicuus,  and  Aglaia 
odorata.  The  highly  ornamental  Camellia  japonica  is  a  member  of  the 
order. 

Thea  chinensis.  Tea  plant  (/?/.  67,  fig,  6) ;  a,  6,  c,  three  varieties  ;  d, 
pistil  and  one  stamen  ;  e,  /,  g,  ovary. 

Camellia  japonica  (Japan)  (/>/.  68,  fig,  14) ;  a,  branch  with  a  flower ;  6, 
two  stamens ;  c,  pistil ;  rf,  cross-section  of  capsule  ;  e,  section  of  seed. 

Order  191.  Chlänacejs.  Involucre  one-  to  two-flowered,  persistent 
Sepals  three,  small.  Petals  five  to  six,  hypogynous,  sometimes  combined  at 
the  base,  where  they  are  broader.  Stamens  ten,  or  indefinite ;  filaments 
cohering  at  the  base,  and  united  to  the  base  of  the  petals  ;  anthers  roundish» 
free  or  united,  bilocular.  Ovary  single,  trilocular;  style  one,  filiform; 
stigma  trifid.  Capsule  three-celled,  or  by  abortion  one-celled.  Seeds 
solitary  or  numerous,  suspended,  attached  to  a  central  placenta ;  embryo  in 
the  axis  of  fleshy  or  horny  albumen ;  cotyledons  leafy,  undulated.  Trees 
or  shrubs,  with  alternate  stipulate  leaves,  found  in  Madagascar.  Their 
properties  are  unknown.  There  are  four  genera  enumerated,  including 
probably  about  eight  or  ten  species.     Examples :  Sarcolsena,  LeptolsBna. 

Order  192.    DiPXEROCARPApBiE,  the  Sumatra  Camphor  Family.    Calyx 
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tubular,  five-Iobed,  unequal,  naked,  persistent,  and  afterwards  enlarged,  with 
an  imbricated  eestivation.  Petals  h}rpogynous,  sessile,  often  combined  at 
the  base,  with  a  twisted  aestivation.  Stamens  indefinite,  hypogynous ; 
filaments  dilated  at  the  base,  either  distinct  or  irregularly  cohering ;  anthers 
innate,  bilocular,  subulate,  opening  by  terminal  fissures.  Torus  not  enlarged 
in  a  disk-like  manner.  Ovary  superior,  three-celled ;  ovules  in  pairs, 
pendulous ;  style  and  stigma  simple.  Fruit  coriaceous,  unilocular  by 
abortion,  three- valved  or  indehiscent,  surrounded  by  the  calyx,  which  is 
prolonged  in  the  form  of  long  wing-like  lobes.  Seed  solitary,  exalbuminous  ; 
cotyledons  often  twisted  and  crumpled;  radicle  superior.  Trees  with 
alternate  leaves,  having  an  involute  vernation,  and  deciduous  convolute 
stipules.  They  are  found  in  India.  There  are  about  eight  known 
genera,  including  forty-eight  species.  Examples :  Dipterocarpus,  Vateria, 
Dryobalanops. 

Order  103.  TiLiACEiE,  the  Linden  Family.  Sepals  four  to  five,  with  a 
valvate  aestivation.  Petals  four  to  five,  entire,  rarely  wanting.  Stamens 
hypogynous,  free,  or  united  by  the  enlarged  border  of  the  stalk  of  the  pistil, 
usually  <e  ;  anthers  two-celled,  dehiscing  longitudinally  or  by  pores, 
occasionally  some  abortive.  Disk  often  large  and  glandular.  Ovary 
solitary,  formed  by  the  union  of  two  to  ten  carpels ;  style  one  ;  stigmas  as 
many  as  the  carpels.  Fruit  dry  or  pulpy,  either  multilocular  with  numerous 
seeds,  or  by  abortion  unilocular  and  one-seeded.  Seeds  anatropal ;  embryo 
erect  in  the  axis  of  fleshy  albumen,  with  flat,  leafy  cotyledons.  Trees  or 
shrubs,  rarely  herbaceous  plants,  with  alternate  stipulate  leaves.  They  are 
found  chiefly  in  tropical  regions,  only  a  small  number  inhabiting  northern 
countries.  The  order  has  been  divided  into  two  sections:  1.  Tilieae,  with 
entire  petals  or  0,  and  anthers  dehiscing  longitudinally.  2.  Elaeocarpeae, 
with  lacerated  petals,  and  anthers  opening  at  the  apex.  Lindley  enumerates 
thirty-five  genera,  including  350  species.  Examples :  *Tilia,  •Corchorus, 
Grewia,  Aristotelia,  Elaeocarpus.  Five  species  of  the  two  first-named  genera 
are  the  North  American  representatives.  Species  of  Tilia  are  known  as 
Linden  or  Lime  trees.  Russian  mats  are  made  from  the  inner  bark  of  the 
Tilia  europaea. 

Tilia  grandiflora,  Lime  tree  or  Linden  (pi.  68,  fig,  6)  ;  a-A. 

Order  194.  BYTTNERiACEiE,  the  Chocolate  Family.  Calyx-  four  to  five- 
lobed,  valvate  in  aestivation.  Petals  four  to  five  or  0,  often  elongated  at  the 
apex,  with  a  twisted  or  induplicate  aestivation.  Stamens  hypogynous, 
either  equal  in  number  to  the  petals,  or  some  multiple  of  them,  more  or  less 
monadelphous,  some  of  them  sterile ;  anthers  bilocular,  introrse.  Ovary 
free,  composed  usually  of  four  to  ten  carpels  arranged  round  a  central 
column  ;  styles  terminal,  as  many  as  the  carpels,  free  or  united ;  ovules  two 
in  each  loculament.  Fruit  capsular,  either  with  loculicidal  dehiscence,  or 
the  carpels  separating  from  each  other.  Seeds  anatropal,  often  winged ; 
embryo  straight  or  curved,  lying  usually  in  fleshy  albumen ;  cotyledons 
either  plaited  or  rolled  up  spirally.  Trees,  shrubs,  or  undershrubs,  with 
alternate  leaves,  having  either  deciduous  stipules  or  0,  and  stellate  or  forked 
hairs.    They  abound  in  tropical  climates.    Lindley  enumerates  forty-five 
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genera,  embracing  four  hundred  species.  Tribe  1.  Lasiopetakce.  Calyx 
petaloid.  Petals  reduced  to  short  scales  or  0.  Five  anthers  bearing 
filaments,  alternating  with  an  equal  number  of  abortive  ones.  Embryo 
straight  with  foliaceous  cotyledons,  in  a  thick  perisperm.  Species  Australa- 
sian. Example  :  Seringia.  Tribe  2.  ByttneriecB.  Petals  concave  or 
vaulted,  often  prolonged  at  the  apex  into  a  liguliform  appendage.  Staminal 
tube  divided  superiorly  into  ten  strips  alternately  sterile  and  carrying  one 
to  three  anthers.  Embryo  with  cotyledons  sometimes  foliaceous  in  a  thick 
albumen,  sometimes  folded  or  convolute  without  perisperm.  Species  belong 
to  both  worlds.  Example  :  Theobroma,  Telfairia.  Tribe  3.  Hermannieeß, 
Petals  flat.  Five  monadelphous  fertile  stamens.  Embryo  with  foliaceous 
cotyledons,  straight  or  arched  in  a  fleshy  albumen.  Plants  common  to  both 
continents,  especially  abundant  in  South  Africa.  Example :  *Melochia, 
Waltheria.  Tribe  4.  Dombeyacece.  Petals  flat.  Stamens  fifteen  to  forty, 
those  opposite  the  petals  usually  sterile  and  liguliform.  Embryo  with 
foliaceous  cotyledons,  often  bifid  and  folded,  in  a  thin  perisperm.  Example : 
Kydia.  Tribe  5.  EriolceniecB.  Petals  flat.  Stamens  numerous,  all  anther 
bearing,  united  into  one  column.  Embryo  with  the  cotyledons  folded, 
bilobed,  in  a  fleshy  perisperm.     Species  Asiatic.     Example  :  Schillera. 

The  only  North  American  representatives  of  the  order  are  Melochia 
pyramidata  and  Hermannia  texana,  found  in  Texas.  The  most  conspicuous 
species  is  the  Chocolate  tree,  Theobroma  cacao.  Chocolate  consists  of  the 
roasted  and  ground  beans  mixed  with  sugar,  arnotto,  vanilla,  and  cinnamon. 
Butter  of  cacao  is  a  fatty  oil  obtained  by  expression  from  the  seed. 

Theobroma  cacao,  the  Cacao  or  Chocolate  tree  (South  America)  (pi 
67,  fig.  12) ;  a,  a  flower  branch  and  a  branch  with  fruit ;  6,  vertical  section 
of  the  latter;  c,  flower;  rf,  stamen  ;  c,  staminal  tube;  /,  pistil;  ^,  lower 
stamens ;  A-/,  seeds. 

Order  195.  STERcuLiACE-fi,  the  Sterculia  and  Silk-cotton  Family.  Calyx 
of  five,  more  or  less  united,  sepals,  often  surrounded  by  an  involucre; 
aestivation  usually  valvate.  Petals  five  or  none,  hypogynous,  aestivation 
twisted.  Stamens  usually  *  ;  their  filaments  variously  united  ;  anthers  two- 
celled,  extrorse.  Pistil  of  five  (rarely)  three  carpels,  either  distinct  or 
cohering ;  styles  equal  in  number  to  the  carpels,  free  or  cohering ;  ovules 
orthotropal  or  anatropal.  Fruit  capsular,  usually  with  five  cells,  or  follicular 
or  succulent.  Seeds  often  with  a  woolly  covering ;  with  a  fleshy  or  oily 
perisperm  (rarely  0),  and  either  a  straight  or  a  curved  embryo ;  cotyledons 
leafy  or  thick,  plaited  or  rolled  round  the  plumule.  Trees  or  shrubs,  with 
alternate  leaves,  which  are  either  simple  or  compound,  deciduous  stipules» 
and  often  a  stellate  pubescence.  They  are  distinguished  from  Malvaceae 
by  their  dithecal  extrorse  anthers.     They  inhabit  warm  climates. 

Sub-order  1.  Adansoniece.  Flowers  hermaphrodite.  Anthers  one-locular 
(sometimes  geminate).  Fruit  sessile,  most  often  with  loculicidal  dehiscence, 
rarely  indehiscent.  Perisperm  usually  almost  wanting.  Leaves  digitate  or 
palmate.     Examples :  Adansonia,  Bombax,  Cheirostemon,  Montezuma. 

Sub'Order  2.  Helicterece.  Flowers  hermaphrodite.  Anthers  two-locular 
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(evident  in  the  bud).  Fruit  stipitate.  Perisperm  fleshy  and  thick.  Leaves 
simple.     Example:  Helicteres. 

Sub-order  3.  Sterculiece.  Flowers  unisexual.  Leaves  simple  or  palmate. 
Example :  Cola. 

There  are  thirty-four  genera  and  125  species,  none  of  which  are  North 
American.  Adansonia  digitata,  the  Baobab  or  Monkey  bread  of  Senegal,  is 
one  of  the  largest  of  known  trees,  a  diameter  of  thirty  feet  having  been 
observed.  Adanson  incorrectly  estimated  the  age  of  this  individual  at 
5000  years.  The  height  is  not  in  proportion  to  the  diameter.  Cheirostemon 
platanoides  is  the  Mexican  Hand  plant,  so  called  on  account  of  the  five 
peculiarly  curved  anthers,  resembling  claws.  The  silky  hairs  of  Bombax 
ceiba,  the  silk-cotton  tree,  are  used  in  stuffing  cushions. 

Order  196.  MALVACEiE,  the  Mallow  Family.  Sepals  five,  rarely  three  or 
four,  more  or  less  cohering  at  the  base,  with  a  valvate  aestivation,  often 
bearing  an  external  calyx  (epicalyx)  or  involucre.  Petals  equal  in  number 
to  the  sepals;  aestivation  twisted.  Stamens  00,  hypogynous,  all  perfect; 
filaments  monadelphous  or  polyadelphous  ;  anthers  monothecal,  reniform, 
with  transverse  dehiscence.  Ovary  formed  by  the  union  of  several  carpels 
round  a  common  axis,  either  distinct  or  cohering ;  styles  as  many  as  the 
carpels,  united  or  free.  Fruit  capsular  or  baccate  ;  carpels  one-  or  many- 
seeded,  sometimes  closely  united,  at  other  times  separate  or  separable ; 
dehiscence  loculicidal  or  septicidal.  Seeds  amphitropal  or  semi-anatropal ; 
albumen  0,  or  in  very  small  quantity ;  embryo  curved  ;  cotyledons  twisted 
or  doubled.  Herbaceous  plants,  trees,  or  shrubs,  with  alternate  stipulate 
leaves,  more  or  less  divided,  and  often  with  stellate  hairs.  They  are  found 
chiefly  in  tropical  countries  and  in  the  warm  parts  of  the  Temperate  Zone. 

Tribe  1.  Malopece.  Carpels  indefinite,  crowned  together  in  a  five-lobed 
or  amorphous  head,  uniovulate.  Radicle  inferior.  None  North  American. 
Example :  Malope. 

Tribe  2.  Malvece.  Carpels  as  many  as  the  stigmas  (five  to  twenty  or 
more),  uniovulate  or  pauciovulate,  disposed  in  a  ring  around  a  central  axis, 
from  which  they  at  length  separate.  Column  antheriferous  at  the  summit. 
Sub-tribe  1.  Eumalvece,  Style  stigmatose  down  the  inner  face.  Carpels 
uniovulate,  numerous.  Ovule  peritropous,  ascending.  Examples  :  *Malva. 
*Callirrhöe,  *NapfiBa.  Sub-tribe  2.  Sidece.  Stigmas  terminal,  capitate. 
Carpels  uniovulate.  Example:  *Sida.  Sub-tribe  3.  Abutilece.  Carpels 
three-  to  nine-ovulate,  not  bilocellate,  somewhat  two-valved,  scarcely 
separating  from  the  axis.     Example  :  *AbutiIon. 

Tribe  3.  Urenece,  Carpels  or  cells  of  the  ovary  half  as  many  as  the 
stigmas  (viz.  five,  the  stigmas  ten),  uniovulate.  Radicle  inferior.  Examples  ; 
Urena,  *Malachra. 

Tribe  4.  Hibiscece,  Carpels  as  many  as  the  stigmas,  three  to  ten  (usually 
five),  combined  into  a  loculicidal  few-  or  many-seeded  (or  rarely  indehiscent) 
capsule ;  the  dissepiments  borne  on  the  middle  of  the  valves.  Column 
antheriferous  for  a  great  part  of  its  length,  naked  and  five-toothed  at  the 
apex.     Examples  :  ^Hibiscus,  Gossypium,  Abelmoschus. 

Lindley  enumerates  37  genera  with  1000  species.    North  America  hai 
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eleven  genera  and  fifty- three  species.  All  the  species  yield  mucilage  iü 
large  quantity,  and  none  are  poisonous.  The  Hollyhock,  Althcea  rosea,  is 
an  ornamental  plant,  as  are  many  other  species.  The  Sun-hemp  of  India 
is  derived  from  Hibiscus  esculentus.  Okra,  a  substance  much  used  in 
soups,  is  the  fruit  of  Abelmoschus  esculentus.  Various  species  of  Gossypium 
furnish  cotton,  which  consists  of  the  hairs  surrounding  the  seed.  These, 
when  dry,  exhibit  to  the  microscope  a  peculiar  twisted  appearance,  by 
which  they  are  readily  recognised.  The  Sea  Island,  New  Orleans,  and 
Georgia  cottons,  considered  the  best,  are  obtained  from  G.  barbadense.  G. 
acuminatum  furnishes  the  South  American  cotton ;  G.  arboreum,  the  Indian 
tree  cotton ;  G.  nanking,  nankeen  cotton.  The  nankeen  color  is  said  to  be 
imparted  by  the  fruit  of  Acacia  arabica. 

Gossypium  herbaceum.  Cotton  plant  (pL  67,  fig,  11);  a,  a  flowering 
branch,  and  a  (to  the  right  hand),  a  flower ;  b,  capsule  with  the  calyx ;  c, 
capsule ;  d,  germs ;  e,  cross-section  of  the  capsules ;  /,  seeds  with  the  cotton 
hairs ;  g-m,  seeds  with  the  embryo. 

Order  197.  ViviANiACEiE,  the  Viviania  Family.  Sepals  five,  united. 
Petals  five,  hypogynous,  unguiculate,  persistent,  with  twisted  aestivation. 
Stamens  ten,  hypogynous ;  filaments  free ;  anthers  bilocular,  opening 
longitudinally.  Ovary  free,  three-celled;  stigmas  three.  Capsule  three- 
celled,  three- valved,  loculicidal;  seeds,  two  in  each  cell,  with  a  curved 
embryo  lying  in  fleshy  albumen.  Herbaceous  or  suffruticose  plants,  with 
opposite  or  verticillate  exstipulate  leaves.  Natives  of  South  America, 
having  no  properties  of  importance.  Genera  four,  species  fifteen. 
Examples :  Viviania,  Caesarea. 

Order  198.  CARvoPHYLLACEiE,  the  Chickweed  Family.  Sepals  four  or 
five,  firee,  or  united  in  a  tube,  persistent.  Petals  four  to  five,  hypogynous, 
unguiculate,  often  bifid  or  bipartite,  occasionally  0.  Stamens  usually 
double  the  number  of  the  petals,  or,  if  equal,  usually  alternate  with  them ; 
filaments  subulate,  sometimes  united ;  anthers  innate,  bilocular,  dehiscence 
longitudinal.  Ovary  single,  often  stalked  or  supported  on  a  -gynophore 
composed  of  two  to  five  carpels,  which  are  usually  united  by  their  edges, 
but  sometimes  the  edges  are  turned  inwards,  so  as  to  form  partial 
dissepiments;  stigmas  two  to  five,  with  papillae  on  their  inner  surface. 
Capsule  unilocular,  or  imperfectly  bi-quinquelocular,  two-  to  five-valved, 
opening  either  by  valves,  or  more  commonly  by  twice  as  many  teeth  as 
stigmas ;  placenta  in  the  axis  of  the  fruit.  Seeds  usually  00,  amphitropal, 
with  mealy  albumen,  and  a  peripherical  embryo.  Herbs,  sometimes 
suffruticose  plants,  with  opposite,  entire,  exstipulate,  sometimes  connate 
leaves,  and  usually  cymose  inflorescence.  They  inhabit  chiefly  temperate 
and  cold  regions.  Lindley  mentions  53  genera  and  1055  species,  of  which 
11  genera  and  upwards  of  100  species  belong  to  the  United  States. 

Sub-order  1.  AhinecB,  Sepals  nearly  or  quite  distinct.  Petals  sessile. 
Examples :  *MoIlugo,  *Arenaria,  *SteIlaria,  ♦Cerastium. 

Sub-order  2.  Siknece.  Sepals  united  into  a  cylindrical  tube.  Petals 
unguiculate.     Examples  :  'Silene,  *Lychnis,  *Saponaria,  *Dianthus. 

Some  authors  separate  a  third  sub-order,  Molugineae,  from  Alsineae,  with 
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the  sepals  alternate  with  the  stamens,  when  isostemonous,  instead  of 
opposite,  as  in  the  restricted  Alsineae.  Some  plants  of  the  order  are 
poisonous.  A  prominent  species  is  Dianthus  caryophyllus,  or  Carnation,  in 
its  different  varieties. 

Dianthus  caryophyllus,  Carnation  (p/.  68,  fig.  11)  ;  a,  b. 

Saponaria  officinaJis,  Soapwort  (pL  68,  fig.  12)  ;  a,  a  flowering  branch ; 
b,  pistil  and  petal ;  c,  pistil ;  d,  capsule  ;  e-^g,  seed. 

Order  198.  ELATiNACEiE,  the  Water-pepper  Family.  Sepals  three  to 
five,  free,  or  slightly  coherent  at  the  base.  Petals  alternate  with  the  sepals, 
hypogynous.  Stamens  hypogynous,  equal  to,  or  twice  as  many  as,  the 
petals.  Ovary  tri-quinquelocular ;  styles  three  to  five;  stigmas  capitate. 
Fruit  capsular,  three-  to  five-celled,  three-  to  five-valved,  loculicidal; 
placenta  central.  Seeds  00,  exalbuminous,  anatropal ;  embryo  cylindrical 
and  slightly  curved.  Annual  marsh  plants,  with  hollow  creeping  stems, 
and  opposite  stipulate  leaves.  They  are  found  in  all  parts  of  the  globe. 
Some  of  them  have  acridity,  and  hence  the  name  Water-pepper.  Genera 
six  and  species  twenty-two,  according  to  Lindley.  Examples :  *Elatine, 
Bergia.     Elatine  with  two  species  are  North  American. 

Order  199.  Frankeniace^e,  the  Frankenia  Family.  Sepals  four  or  five, 
cohering  into  a  tube,  persistent.  Petals  four  to  five,  alternate  with  the 
sepals,  hypogynous.  Stamens  hypogynous,  equal  in  number  to  the  petals, 
and  alternate  with  them,  sometimes  more  numerous ;  anthers  bilocular,  with 
longitudinal  dehiscence.  Ovary  unilocular,  with  parietal  placentas ;  style 
filiform,  often  trifid.  Fruit  a  one-celled,  usually  three-valved  capsule,  with 
septicidal  dehiscence.  Seeds  very  minute,  numerous,  anatropal ;  embryo 
straight,  in  the  axis  of  fleshy  albumen.  Herbs  or  undershrubs,  with  opposite, 
exstipulate  leaves.  They  are  found  chiefly  in  the  southern  parts  of  Europe, 
in  western  America,  and  in  the  north  of  Europe.  They  are  said  to  have 
mucilaginous  and  slightly  aromatic  properties.  Genera  four,  species  twenty- 
four.  Example  :  *Frankenia.  F.  grandifolia,  a  Califomian  plant,  is  North 
American. 

Order  200.  TAMARicACEiE,  the  Tamarisk  Family.  Calyx  four-  or  five- 
partite,  persistent,  with  imbricated  aestivation.  Petals  four  to  five, 
hypogynous,  or  perhaps  inserted  at  the  base  of  the  calyx,  marcescent,  with 
imbricated  aestivation.  Stamens  hypogynous,  free,  or  monadelphous,  equal 
to  the  petals  in  number,  or  twice  as  many  ;  anthers  dithecal,  introrse,  with 
longitudinal  dehiscence.  Ovary  unilocular;  styles  three.  Fruit  a  three- 
valved,  one-celled  capsule,  with  loculicidal  dehiscence.  Seeds  numerous, 
anatropal,  erect  or  ascending,  comose ;  albumen  0 ;  embryo  straight,  with 
the  radicle  next  the  hilum.  Shrubs  or  herbs,  with  alternate  scale-like 
leaves,  and  racemose  or  spiked  flowers.  They  abound  in  the  Mediterranean 
region,  and  are  confined  chiefly  to  the  eastern  half  of  the  northern 
hemisphere.  Many  are  found  in  the  vicinity  of  the  sea.  They  have  a 
bitter  astringent  bark,  and  some  of  them  yield  a  quantity  of  sulphate  of 
soda  when  burned.  The  saccharine  substance  called  Mount  Sinai  Manna 
is  yielded  by  Tamarix  mannifera.  Lindley  mentions  three  genera,  com- 
prising forty-three  known  species.     Examples  :  Tamarix,  Myricaria. 
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Tamarix  germanica,  Tamarisk  {pi,  69,  fig,  4)  ;  a,  flowering  branch;  h 
flower ;  c,  sexual  apparatus ;  rf,  staminal  tube  displayed  ;  e,  anther ;  /,  petal ; 
gy  pistil ;  Ä,  the  fruit  in  the  calyx ;  i,  a  single  fruit ;  k,  vertical  section  of 
ditto. 

Order  201.  TREMANDRACEiE,  the  Porewort  Family.  Sepals  four  or  five, 
slightly  coherent,  deciduous  with  a  valvate  aestivation.  Petals  four  or  five, 
deciduous,  with  an  involute  aestivation.  Stamens  hypogynous,  distinct, 
eight  to  ten,  two  before  each  petal ;  anthers  di-  or  tetra-thecal,  with  porous 
dehiscence.  Ovary  bilocular,  with  one  to  three  pendulous  ovules  in  each 
cell ;  style  one ;  stigmas  one  or  two.  Fruit  a  two-celled,  two-valved 
capsule,  with  loculicidal  dehiscence.  Seeds  anatropal,  pendulous,  with  a 
caruncula  at  the  apex ;  embryo  cylindrical,  straight,  in  the  axis  of  fleshy 
albumen.  Heath-like  shrubs,  with  hairs  usually  glandular,  alternate,  or 
verticillate  exstipulate  leaves,  and  solitary,  axillary,  one-flowered  pedicels. 
They  are  natives  of  New  Holland.  Nothing  is  known  regarding  their 
properties.  Lindley  mentions  three  genera  including  sixteen  species.  Ex- 
amples :  Tetratheca,  Tremandra. 

Order  202.  PoLYGALACEiE,  the  Milkwort  Family.  Sepals  five,  very 
irregular,  distinct ;  three  exterior,  of  which  one  is  superior  and  two  inferior ; 
two  interior,  usually  petaloid,  lateral ;  aestivation  imbricated.  Petals 
hypogynous,  unequal,  usually  three,  of  which  one  is  anterior,  and  larger 
than  the  rest,  and  two  are  alternate  with  the  upper  and  lateral  sepals; 
sometimes  there  are  five  petals,  two  of  them  very  minute ;  the  anterior 
petal,  called  the  keel.,  is  often  crested.  Stamens  hypogynous,  eight,  mona- 
delphous  or  diadelphous ;  anthers  clavate,  usually  one-celled,  and  having 
porous  dehiscence.  Ovary  mostly  bilocular ;  ovules  solitary,  rarely  two ; 
style  simple,  curved ;  stigma  simple.  Fruit  dehiscing  in  a  loculicidal 
manner,  or  indehiscent.  Seeds  pendulous,  anatropal,  strophiolate  at  the 
hilum ;  albumen  fleshy  ;  embryo  straight.  Shrubs  or  herbs  with  alternate 
or  opposite  exstipulate  leaves.  They  are  found  in  all  quarters  of  the  globe. 
Lindley  mentions  nineteen  genera,  including  495  species.  Examples: 
♦Polygala,  Securidaca,  *Krameria,  Xantophyllum.  Of  these  genera  Polygala 
with  twenty-four  species,  and  Krameria  with  four,  are  natives  of  North 
America.  Some  authors  place  Krameria  and  Xantophyllum  in  a  separate 
sub-order  (Kramerieae).  Plants  of  the  order  Polygalaceae  have  some 
resemblance  to  Papilionaceae,  but 'may  be  distinguished  by  the  odd  petal 
being  inferior  and  the  sepal  superior.  Polygala  senega,  the  Seneca  snake 
root,  is  a  plant  of  various  medicinal  applications. 

Order  203.  ÜRosERACEiE,  the  Sundew  Family.  Sepals  five,  j>ersistent, 
equal,  sometimes  united  at  the  base,  imbricated  in  aestivation.  Petals  five, 
alternate  with  the  sepals,  nearly  or  quite  hypogynous,  marcescent.  Stamens 
distinct,  marcescent,  usually  as  many  as  the  petals  and  alternate  with  them, 
rarely  two  to  three  times  as  many ;  filaments  capillary  or  flattened ;  anthers 
extrorse  or  innate ;  cells  distinct,  or  somewhat  connivent  above,  opening 
longitudinally,  or  rarely  by  a  terminal  pore.  Ovary  composed  of  two  to 
five  united  carpels,  one-celled ;  placentas  parietal,  or  filling  the  base  of  the 
cell ;  styles  two  to  five,  usually  distinct  or  united  at  the  base  merely,  each 
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two-parted  or  multifid  and  pencil-shaped;  sometimes  all  united  into  one. 
Capsule  two-  to  five-valved,  loculicidal,  with  the  valves  placentiferous  in  the 
middle,  or  indehiscent  with  the  placenta  at  the  base,  many-  (rarely  few-) 
seeded.  Seeds  anatropous  ;  testa  sometimes  arilliform.  Embryo  short,  at 
the  base  of  cartilaginous  or  fleshy  albumen.  Herbs,  or  rarely  suffrutescent 
plants  (growing  in  wet  places  or  swamps).  Leaves  alternate  or  crowded, 
entire,  commonly  furnished  with  glandular  hairs,  with  a  circinate  vernation 
(except  Dionsea)  ;  stipules  none,  or  in  the  form  of  a  tuft  or  fringe  of 
scarious  hairs  at  the  base  of  the  petioles.  There  are  eight  genera,  with 
about  ninety  species,  of  which  three  genera  and  thirteen  species  are  North 
American.  Tribe  I.  DroserecB.  Seeds  with  albumen.  Styles  one  or  many. 
All  the  stamens  fertile.  Examples  :  *Drosera,  *Dion8ea.  Tribe  2. 
PamasnecB.  No  albumen.  Stigmata  sessile.  Some  of  the  stamens  sterile. 
No  glandular  hairs.  Example :  "^Pamassia.  The  most  remarkable  species 
of  the  order  is  Dionsea  muscipula  or  Venus'  Fly-trap,  a  plant  only  found 
within  a  limited  district  in  North  and  South  Carolina.  The  two  halves  of 
the  leaf  are  articulated  on  the  midrib,  and  have  a  fringe  of  stiff  hairs  which 
interlace  when  the  leaf  is  folded.  Each  half  is  furnished  with  two  or  three 
irritable  hairs,  which,  when  touched  by  an  insect,  cause  the  sudden  closing 
of  the  leaf  and  the  consequent  impalement  or  imprisonment  of  the  intruder. 
Species  of  Parnassia  are  known  as  Grass  of  Parnassus. 

Order  204.  VioLACEiE,  the  Violet  Family.  Sepals  five,  persistent,  usuaUy 
elongated  at  the  base,  aestivation  imbricated.  Petals  five,  hypogynous, 
equal  or  unequal,  generally  withering,  aestivation  obliquely  convolute. 
Stamens  five,  alternate  with  the  petals,  sometimes  opposite  to  them,  inserted 
on  a  hypogynous  torus ;  anthers  dithecal,  introrse,  often  cohering,  with  a 
prolonged  connective  sometimes  spurred ;  filaments  dilated,  two  of  them  in 
the  irregular  flowers  having  an  appendage  at  their  base.  Ovary  unilocular, 
with  many  (rarely  one)  anatropal  ovules;  style  single,  usually  declinate, 
with  an  oblique  hooded  stigma.  Fruit  a  three-valved  capsule,  dehiscence 
loculicidal,  placentas  on  the  middle  of  the  valves.  Seeds  00  or  definite  ; 
embryo  straight,  erect,  in  the  axis  of  a  fleshy  perisperm.  Herbs  or  shrubs, 
with  alternate,  rarely  opposite,  leaves,  having  persistent  stipules,  and  an 
involute  vernation.  They  are  natives  of  Europe,  Asia,  and  America.  The 
herbaceous  species  inhabit  chiefly  the  temperate  parts  of  the  northern 
hemisphere,  while  the  shrubby  species  are  found  in  South  America  and 
India.     They  have  been  divided  into  two  sub-orders  : 

Sub-order  1.   Violece,  with  irregular  flowers. 

Svh'Order  2.  Ahodeiea,  with  regular  flowers.  There  are  fourteen  known 
genera,  and  315  species.  Examples :  ♦Viola,  *Ionidium,  Alsodeia,  *Solea. 
North  America  possesses  three  genera,  and  about  forty  species.  Viola 
tricolor  is  the  origin  of  the  varieties  of  Pansy  and  Heart's  Ease. 

Order  205.  CisTACEiE,  the  Rock-Rose  Family.  Sepals  usually  five, 
persistent,  unequal,  the  three  inner  with  contorted  aestivation.  Petals  five, 
caducous,  hypogynous,  aestivation  corrugated,  and  twisted  in  an  opposite 
direction  to  that  of  the  sepals.  Stamens  usually  00,  free,  hypogynous ; 
anthers  two-celled,  adnate.    Ovary  s)mcarpous,  one-  or  many-celled ;  style 
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single ;  stigma  simple.  Fruit  capsular,  three-,  five-,  to  ten-valved,  either 
one-celled  or  imperfectly  five-  to  ten-celled,  with  loculicidal  dehiscence. 
Seeds  usually  indefinite ;  embryo  inverted,  either  spiral  or  curved,  in  the 
midst  of  mealy  albumen ;  radicle  remote  from  the  hilum.  Shrubs  or 
herbaceous  plants  with  entire,  opposite  or  alternate,  stipulate  or  exstipulate 
leaves.  They  inhabit  chiefly  the  southern  regions  of  Europe,  and  the 
North  of  Africa.  Some  of  the  species  are  remarkable  for  the  irritability 
of  their  stamens.  Many  of  them  yield  a  resinous  balsamic  juice,  which 
imparts  viscidity  to  the  branches.  The  resinous  matter  called  ladanum  or 
labdanum,  is  yielded  by  Cistus  creticus.  Of  the  seven  genera  and  185 
species  which  are  assigned  to  Cistacece,  North  America  has  twelve  species, 
«und  three  genera. 

Helianthemum  vulgare  (Europe)  (pL  68,  ßg,  8) ;  b,  the  red  flowering 
variety. 

Order  206.  FLAcoüRTiACEiE,  the  Arnotto  Family.  Sepals  four  to  seven, 
slightly  cohering.  Petals  equal  to  and  alternating  with  the  sepals,  or 
wanting.  Stamens  hypogynous,  equal  in  number  to  the  petals,  or  some 
multiple  of  them.  Ovary  roundish,  sessile,  or  slightly  stalked ;  style  either 
none  or  filiform  ;  stigmas  several,  more  or  less  distinct ;  ovules  attached  to 
parietal  placentas,  which  sometimes  branch  all  over  the  inner  surface  of  the 
valves.  Fruit  one-celled,  containing  a  thin  pulp,  either  fleshy  and  inde- 
hiscent,  or  capsular  with  four  or  five  valves.  Seeds  numerous,  enveloped 
in  a  covering  formed  by  the  withered  pulp  ;  albumen  fleshy,  somewhat  oily ; 
embryo  axile,  straight ;  radicle  turned  towards  the  hilum ;  cotyledons  flat, 
foliaceous.  Shrubs  or  small  trees,  with  alternate,  simple,  usually  exstipulate 
leaves,  which  are  often  dotted.  The  plants  are  chiefly  natives  of  the 
warmest  parts  of  the  East  and  West  Indies,  and  of  Africa. 

Sub-order  1.  Flacourtianece,  Placentas  ramifying  over  the  inner  surface 
of  the  fruit.  Tribe  1.  Flacourtiece,  Fruit  dehiscent.  Example :  Flacourtia. 
Tribe  2.  Erythrospermece,  Fruit  indehiscent.    Example  :  Erythrospermum. 

Sub-order  2.  Bizacece.  Placentas  narrow  and  running  in  lines  along  the 
parietes.  Tribe  3.  Bixiece,  Fruit  dehiscent.  Flowers  hermaphrodite. 
Example :  Bixa.  Tribe  4.  CarpotrochecB.  Fruit  indehiscent.  Flowers 
often  unisexual.     Example :  Carpotroche. 

The  entire  order  embraces  thirty-one  genera  and  eighty-five  species,  none 
of  them  North  American.  The  most  important  is  Bixa  orellana,  the  plant 
yielding  arnotto.  This  is  the  reddish  pulp  surrounding  the  seeds,  and  is 
used  to  color  cheese,  and  for  various  red  dyes. 

Bixa  orellana,  Arnotto  tree  (South  America)  (pi.  68,  ßg,  7)  ;  a,  a 
flowering  branch  ;  ft,  anther ;  c,  pistil :  d,  e,  capsule  in  vertical  and  cross- 
section  ;  /,  burst  capsule. 

Order  207.  RESEDACEiE,  the  Mignionette  Family.  Calyx  many-parted. 
Petals  four  to  six,  unequal,  entire,  or  lacerated,  in  the  latter  case  consisting 
of  a  broad  scale-like  claw,  with  a  much-divided  limb.  Stamens  ten  to 
twenty-four,  hypogynous,  attached  to  a  glandular  torus ;  filaments  variously 
united ;  anthers  bilocular,  innate,  with  longitudinal  dehiscence.  Ovary 
sessile,  three-lobed,  one-celled,  multiovular,  with  three  to  six  parietal 
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placentas ;  stigmas  three.  Fruit  either  a  uuilocular,  many-seeded  capsule, 
opening  at  the  apex,  so  as  to  render  the  seeds  seminude,  or  three  to  six  few- 
seeded  follicles.  Seeds  reniform,  usually  exalbuminous ;  embryo  curved  ; 
radicle  superior ;  cotyledons  fleshy.  Herbaceous  plants,  rarely  shrubs,  with 
alternate,  entire,  or  divided  leaves,  having  gland-like  stipules.  They 
inhabit  chiefly  Europe  and  the  adjoining  parts  of  Asia.  A  few  are  found  in 
the  north  of  India  and  south  of  Africa.  The  uses  of  the  order  are  unim- 
portant. Reseda  luteola,  Weld,  yields  a  yellow  dye.  Reseda  odorata  is 
the  fragrant  Mignonette.  The  Mignonette  is  rendered  suf&uticose  by 
preventing  the  development  of  its  blossoms.  This  is  the  origin  of  the  tree 
Mignonette,  which  is  much  cultivated  in  France.  There  are  six  known 
genera  and  forty-one  species,  according  to  Lindley.  Example :  Reseda. 
Ellimia  ruderalis  of  California  appears  to  be  the  only  American  represen- 
tative. 

Reseda  luteola,  Weld,  or  Dyer's  rocket,  Europe  {pL  66,  fig.  13) ;  a,  6, 
flowers  and  leaf;  c,  flower ;  e,  capsule  ;  /,  seed  ;  g,  flower  from  above. 

Order  208.  Capparidaceä,  the  Caper  Family.  Sepals  four,  often  more 
or  less  cohering.  Petals  four,  sometimes  0,  cruciate,  usually  unguiculate 
and  unequal.  Stamens  h}rpogynous,  four  to  six,  or  00,  but  in  general  some 
high  multiple  of  four,  placed  in  an  elongated  hemispherical  and  often 
glandular  torus.  Ovary  usually  stalked ;  style  filiform,  sometimes  0 ; 
ovules  curved.  Fruit  unilocular,  siliquseform,  and  dehiscent,  or  fleshy  and 
indehiscent,  rarely  monospermous,  usually  with  two  polyspermous  placentas.  . 
Seeds  generally  reniform  and  exalbuminous ;  embryo  curved ;  cotyledons 
foliaceous,  flattish.  Herbs,  shrubs,  sometimes  trees,  with  alternate,  stalked, 
undivided,  or  palmate  leaves,  which  are  either  exstipulate  or  have  spines  at 
their  base.  They  are  found  chiefly  in  warm  countries,  and  are  abundant 
in  Africa.  There  are  28  genera  and  340  species.  Six  genera  and  eleven 
species  are  natives  of  North  America.  Tribe  1.  CkomecB,  Fruit  capsular. 
Examples :  ♦Oleome,  ♦Polanisia.  Tribe  2.  Capparece.  Fruit  fleshy. 
Example :  Capparis.     Not  found  in  North  America. 

The  flower  buds  of  Capparis  spinosa,  a  native  of  the  south  of  Europe, 
furnish  Capers.  This  plant  is  supposed  to  be  the  Hyssop  of  the 
Scriptures. 

Capparis  spinosa.  Caper  plant  {pi.  Qß,  fig.  12) ;  a,  flowering  branch ;  6, 
capsule  ;  c,  cross-section  of  ditto ;  d,  seed. 

Order  209.  Crüciferä,  the  Cruciferous,  or  Creswort  Family.  Brassi- 
cace®  of  Lindley.  Sepals  four,  deciduous,  the  two  latter  ones  gibbous  at 
the  base.  Petals  four,  hypogynous,  alternating  with  the  sepals,  deciduous, 
cruciate.  Stamens  six,  tetradynamous,  two  shorter,  solitary,  opposite  the 
lateral  sepals,  occasionally  toothed  ;  four  longer,  opposite  the  anterior  and 
posterior  sepals,  generally  free,  sometimes  partially  united  and  furnished 
with  a  tooth  on  the  inside  ;  anthers  bilocular,  introrse.  Torus  with  green 
glands  between  the  petals  and  stamens  and  ovary.  Ovary  superior,  with 
parietal  placentas,  which  meet  in  the  middle,  forming  a  spurious  dissepiment 
or  replum ;  stigmas  two,  opposite  the  placentas,  or  anterior  and  posterior. 
Fruit  a  siliqua,  or  a  silicula,  rarely  one-celled  and   indehiscent,  usually 
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spuriously  two-celled  and  dehiscing  by  two  valves,  which  separate  from  the 
replum,  one-  or  many-seeded.  Seeds  campylotropous,  pendulous,  attached 
in  a  single  row  by  a  funiculus  to  each  side  of  the  placentas ;  perisperm 
none  ;  embryo  with  the  radicle  folded  upon  the  cotyledons  which  are  next 
the  placenta.  Herbaceous  plants,  seldom  undershrubs,  with  alternate  leaves, 
and  yellow  or  white,  rarely  purple  flowers,  without  bracts.  This  order  is 
well  distinguished  by  having  tetradynamous  stamens.  Most  of  the  plants 
belonging  to  the  order  are  European.  The  species,  however,  are  found 
scattered  all  over  the  world. 

Sub-order  1.  Pkurorhizece.  Cotyledons  accumbent.  Radicle  lateral. 
Tribe  1.  ArabidetB.  Siliquose.  Cotyledons  plane,  parallel  with  the  straight 
septum,  linear.  Examples  :  *Cheiranthus,  *Nasturtium,  *Arabis.  Tribe  2. 
AlyssinecB,  Silicules  separating  in  two  plane  or  concave  valves. 
Cotyledons  plane,  parallel  with  the  large  and  oval  septum.  Example: 
*Draba.  Tribe  3.  Thlaspidece.  Silicules  separating  in  two  navicular 
valves.  Cotyledons  plane,  perpendicular  to  the  straight  septum.  Example : 
♦Thlaspi.  Tribe  4.  Euclidece,  Silicula  indehiscent.  Cotyledons  plane, 
parallel  with  the  septum,  which  is  sometimes  wanting.  Example  :  Euclidium. 
Tribe  5.  Anastaticece,  Silicula  longitudinally  dehiscent,  crossed  by  many 
transverse  septa.  Cotyledons  plane,  parallel  with  the  septum.  Example  : 
Morettia.  Tribe  6.  Cakilinece.  Silicula  lomentaceous.  Cotyledons 
plane,  parallel  with  the  septum,  when  present     Example  :  Cakile. 

Sub-order  2.  Notorhizece,  Cotyledons  incumbent ;  radicle  dorsal.  Tribe 
7.  Sisymbriece,  Siliquose.  Cotyledons  plane,  perpendicular  to  the  septum. 
Example:  *Sisymbrium.  Tribe  8.  Camelinece.  Silicula  separating  into 
two  concave  valves.  Cotyledons  perpendicular  to  the  elliptic  septum, 
broader  than  high.  Example  :  ♦Camelina.  Tribe  9.  Lepidinece,  Silicula 
separating  into  two  navicular  valves.  Cotyledons  parallel  with  the  straight 
septum.  Example:  *Lepidium.  Tribe  10.  Isatidece,  Silicula  indehiscent, 
one-locular,  one-seeded.  Examples:  *Thysanocarpus,  Isatis.  Tribe  11. 
AnchoniecB,     Siliqua  or  silicula  lomentaceous.     Example :  Morisia. 

Sub-order  3.  OrtlioplocecB.  Cotyledons  conduplicate ;  radicle  dorsal. 
Tribe  12.  BrassicecB.  Siliquose.  Examples:  Brassica,  Sinapis.  Tribe  13. 
VellecB,  Silicula  separating  into  two  concave  valves.  Septum  eUiptic. 
Example:  Vella  Tribe  14.  Psychinece,  Silicula  separating  into  two 
navicular  valves.  Septum  straight.  Example :  Schouwia.  Tribe  15. 
Zillece,  Silicula  indehiscent,  with  one  or  two  one-seeded  cells.  Example : 
Zilla.  Tribe  16.  Raphanecs.  Siliqua  or  silicula  lomentaceous,  the  joints 
one-  or  few-seeded.     Example  :  Raphanus. 

Sub-order  4.  Spirolobece.  Cotyledons  twice  folded;  radicle  dorsal. 
Tribe  17.  Buniadece.  Silicula  indehiscent,  divided  into  four  one-seeded 
cells  by  one  longitudinal  and  one  transverse  septum.  Example :  Bunias. 
Tribe  18.  Erucariece.  Silicula  lomentaceous,  the  lower  joint  two-celled, 
the  upper  one-celled.     Example :  Erucaria. 

Sub-order  5.  Diplecolobece,  Cotyledons  three  times  folded;  radicle 
dorsal.  Tribe  19.  Senebieriece,  Silicula  didymous,  of  two  one-seeded 
cells.  Example :  Senebieria.  Tribe  20.  Subulariece.  Silicula  separating 
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into  two  vtdves,  septum  elliptical»  cells  many-seeded.  Example :  Subularia. 
Tribe  21.  Heliophile<B.  SUicula  elongated  or  oval,  separating  into  two 
plane  valves ;  septum  straight  or  oval,  cells  many-seeded.  Example : 
Heliophila. 

The  entire  order  includes  about  173  genera,  with  1600  species.  Of  these 
40  genera  and  240  ^cies  are  North  American.  There  are  no  truly 
poisonous  plants;  in  the  order,  the  characteristics  lying  in  the  possession  of 
anti-scorbutic  and  stimulant  properties,  with  some  acridity.  Brassica 
oleracea  is  the  stock  from  which  all  the  varieties  of  cabbage  are  derived. 
B.  rapa  is  the  common  turnip ;  B.  campestris,  the  Swedish  turnip.  Sea- 
kale  is  Crambe  maritima.  The  seeds  of  Sinapis  nigra  furnish  table  mustard ; 
and  of  S.  alba,  white  mustard.  The  Horse-radish  is  Cochlearia  (Armoracia) 
rustica;  Isatis  tinctoria  furnisher  Woad;  I.  indigotica,  Chinese  Indigo. 
The  Radish  and  Cress  also  belong  here. 

Sinapis  alba.  White  Mustard  {pL  66,  fig,  11)  ;  a,  6,  leaf,  flowers,  and 
fruit ;  c,  sexual  apparatus ;  d,  siliqua ;  e,  ditto  opened  ;  /,  g,  seed. 
i  OsLDBM,  210.  FuM ARiACEjs,  the  Fumitory  Family.  Sepals  two,  deciduous. 
Petals  four,  cruciate ;  one  or  both  of  the  two  outer  gibbous  at  the  base,  the 
two  inner  cohering  at  the  apex.  Stamens  hypogynous,  usually  six, 
diadelphous ;  anther  of  middle  stamen  of  each  parcel  bilocular,  outer  ones 
unilocular.  Ovary  free,  one-celled;  style  filiform;  stigma  with  two  or 
more  points;  ovules  amphitropal.  Fruit  either  an  achaenium,  or  a  two- 
valved,  two-seeded  capsule,  or  a  many-seeded  siliqua.  Seeds  crested; 
albumen  fleshy;  embryo  minute,  excentric.  Herbaceous  plants,  with  a 
watery  juice»  and  alternate,  multifid  leaves.  Although  at  the  first  sight 
very  unlike  the  Poppy  family,  the  Fumitories  resemble  this  order  in  their 
deciduous  sepals,  in  their  seeds,  and  in  many  cases  in  their  fruit.  The  two 
outer  iinilocolar  stamens  of  each  parcel  may  be  considered  as  forming  one 
perfect  stamen,  thus  making  the  whole  number  four.  Thc^  are  found 
chiefly  in  northern  temperate  latitudes.  They  are  said  to  be  bitter  and 
diaphoretic  in  their  properties.  Lindley  notices  15  genera,  including  110 
spooies.  .  Nocth  America  has  four  genera  and  twelve  species.  Tribe  1. 
Cffpydalem,  Fmit  siliquose,  dehiscent,  many-seeded.  Examples :  *Diely tra, 
^Adlumia,  *Corydalis.  Tribe  2.  Fumariece,  Fruit  siliculose,  indehiscent, 
monyrseeded.    Example:  Fumaria. 

.,  Adlumia  oirrhosa  is  the  Alleghany  vine  of  American  gardens.  Species 
of  Dielytra  are  vulgarly  known  as  Dutchman's  Breeches. 

Qapbr  210.  PAPAVERACEiE,  the  Poppy  Family.  Sepals  two,  deciduous. 
Petals  hypogynous,  usually  four,  cruciate,  sometimes  a  multiple  of  four, 
r^^ular^  rarely  wanting.  Stamens  hypogynous,  usually  00,  sometimes  a 
multiple,  of  four ;  anthers  dithecal,  innate.  Ovary  solitary ;  style  short  or 
none ;  stigmas  two,  or  many  and  radicating ;  ovules  00,  anatropal.  Fruit 
unilocular,  either  siliquasform  with  two,  or  capsular  with  several  parietal 
placentas.  Seeds  numerous;  albumen  between  fleshy  and  oily;  embryo 
tninute,  at  the  base  of  the  albumen,  with  plano-convex  cotyledons.  Herbs 
or.skrabs»  usually  with  milky  or  colored  juice,  having  alternate  exstipulate 
leaves,  and  long  one-flowered  peduncles.     The  plants  belonging  to  this 
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order  are  chiefly  European.  The  species,  however,  are  found  scattered 
over  tropical  America,  Asia,  China,  New  Holland,  Cape  of  Good  Hope,  &c. 
Lindley  mentions  eighteen  known  genera,  and  130  species.  North  America 
has  eleven  genera,  including  sixteen  species. 

Tribe  1.  Argemonece,  Juice  milky,  colored.  Sub-tribe  1.  Bocconieee. 
Petals  none,  or  not  wrinkled  in  the  bud.  Examples:  *Sanguinaria, 
Bocconia.  Sub-tribe  2.  Papaverece.  Petals  large,  wrinkled  in  the  bud. 
Examples :  Chelidonium,  ♦Argemone,  *Papaver. 

Tribe  2.  Eschschohziece.  Juice  watery.  Sub-tribe  8.  Hunemanniea. 
Capsule  bivalve.  Examples  :  Eschscholtzia,  ♦Dendromecon.  Sub-tribe  4. 
PlatystemonecB,    Examples :  Platystemon,  *Meconella. 

Opium  is  the  concrete  milky  juice  from  the  unripe  capsules  of  Papaver 
somniferum,  or  Poppy  and  its  varieties.  This  plant  is  indigenous  in 
western  Asia,  but  has  become  extensively  distributed  in  other  parts  of  the 
world.  The  principal  active  principle  of  opium  is  morphia :  others  are 
codeine  and  narcotine,  with  meconic  and  sulphuric  acid.  Sanguinaria 
canadensis.  Blood  root  or  Puccoon,  is  well  known  for  the  red  color  of  its 
juice. 

Papaver  somniferum,  Poppy  {ph  W,  fig.  9)  ;  a,  a  flowering  branch;  6, 
bud,  a  sepal  removed ;  c,  pistil ;  d,  capsule  opened  at  the  side ;  «,  seed 
magnified ;  /,  seed  of  natural  size ;  g,  stamen. 

Chelidonium  majus,  Celandine  (Europe)  {pL  W,  fig,  10)  ;  a,  fc,  flower 
and  fruit  branch ;  c,  bud  ;  rf,  flower ;  c,  stamen ;  /,  pistil ;  g^  capsule. 

Order  212.  SARRACENiACEiS,  the  Sidesaddle-flower  Family.  Sepals  five, 
persistent,  imbricated  in  SBstivation,  often  with  coherent  bracts  outside. 
Petals  five,  hypogynous,  concave ;  occasionally  the  corolla  is  absent,  and 
the  calyx  consists  of  four  to  six  segments.  Stamens  00 ;  anthers  adnate^ 
dithecal,  introrse,  with  longitudinal  dehiscence.  Ovary  free,  tri- 
quinquelocular ;  style  single ;  stigma  persistent,  either  a  truncated  point,  or 
large  and  peltate  with  five  angles  ;  ovules  anatropal.  Capsule  three-  to  five- 
celled,  with  loculicidal  dehiscence.  Seeds  very  numerous,  small,  attached 
to  large  placentas  which  project  from  the  axis  into  the  cavity  of  the  cells ; 
albumen  copious ;  embryo  cylindrical,  lying  at  th^  base  of  the  seed  ;  radicle 
pointing  to  the  hilum.  Herbaceous  plants,  found  in  boggy  places,  having 
radical  leaves,  the  petioles  of  which  are  folded,  and  cohere  so  as  to  form 
ascidia  or  hollow  tubes.  Scapes  one-  or  more-flowered.  The  plants  are 
found  in  North  America  and  Guiana.  Their  properties  are  not  known 
Lindley  enumerates  two  genera,  including  seven  species.  Examples: 
Sarracenia,  Heliamphora.  All  of  these  are  North  American,  excepting 
Heliamphora  with  one  species,  found  in  Guiana  at  considerable  elevations. 
Sarracenia  purpurea  is  the  Sidesaddle  flower  of  the  northern  States. 

Order  213.  NELUMBiACEiB,  the  Water- Bean  Family.  Sepals  four  to  five. 
Petals  numerous,  in  many  rows.  Stamens  indefinite,  in  several  rows; 
filaments  petaloid ;  anthers  adnate,  introrse,  opening  by  a  double  longi- 
tudinal cleft.  Torus  large,  fleshy,  elevated,  inclosing  in  hollows  of  its 
surface  numerous  carpels.  Nuts  numerous,  inserted,  but  loose,  into  the 
depressions  of  the  torus.  Seeds  one  to  two ;  perisperm  none ;  embryo 
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inclosed  in  a  vitellus,  large  with  two  fleshy  cotyledons.  Aquatic  herbs» 
with  showy  flowers,  peltate  floating  leaves,  and  prostrate  rootstocks,  found 
in  the  temperate  and  tropical  regions  of  the  Old  and  New  Worlds.  Lindley 
enumerates  one  genus,  including  three  species.  Example :  Nelumbium. 
North  America  possesses  one  species,  Nelumbium  luteum,  found  in  ponds 
and  lakes  of  the  southern  and  western  States,  more  rarely  in  the  middle  and 
eastern.  The  floating  leaves  are  sometimes  one  to  two  feet  in  diameter. 
The  tubers,  when  boiled,  furnish  an  agreeable  food  somewhat  like  the 
potatoe,  and  are  gathered  by  some  Indian  tribes. 

Order  214.  NYMPHiEACEiE,  the  Water  Lily  Family.  Sepals  usually  four, 
sometimes  compounded  with  the  petals.  Petals  numerous,  often  passing 
gradually  into  stamens.  Stamens  indefinite,  inserted  above  the  petals  into 
the  torus ;  filaments  petaloid ;  anthers  adnate ;  introrse,  opening  by  two 
longitudinal  clefts.  Torus  large,  fleshy,  surrounding  the  ovary  more  or  less. 
Ovary  multilocular,  many-seeded,  with  radiating  stigmas ;  numerous 
anatropal  ovules.  Fruit  many-celled,  indehiscent.  Seeds  very  numerous, 
attached  to  spongy  dissepiments  ;  albumen  farinaceous  ;  embryo  small, 
inclosed  in  a  fleshy  vitellus,  and  situated  at  the  base  of  the  perisperm. 
Aquatic  plants,  with  peltate  or  cordate  fleshy  leaves,  and  a  rootstock  or 
stem  which  extends  itself  into  the  mud  at  the  bottom  of  the  water.  Lindley 
enumerates  five  genera,  comprehending  fifty  species.  Examples :  *Nymph8ea, 
*Nuphar,  Victoria,  Euryale.  Nymphaea  odorata  is  the  white  Water  Lily 
found  in  various  parts  of  the  United  States.  Nuphar  advena  is  the  common 
Splatter-Dock.  There  are  two  other  species  in  North  America,  one  more 
northern,  the  other  more  southern.  Schomburgh  has  recently  discovered  a 
new  genus  Victoria  in  Guiana,  the  flowers  of  which  are  a  foot  in  diameter, 
the  leaves  from  four  to  six  and  a  half  feet. 

Nymphaea  lotus  (Egypt)  (pL  58,  59,  ßg.  9). 

Order  215.  Cabombace^,  the  Water  Shield  Family.  Sepals  three  to 
four.  Petals  three  to  four,  alternate  with  the  sepals.  Stamens  hypogynous, 
arising  from  an  inconspicuous  torus,  two  or  three  times  the  number  of  the 
petals ;  anthers  linear,  introrse,  continuous  with  the  filament.  Carpels  two 
or  more  ;  stigma  simple  ;  ovules  orthotropal.  Fruit  indehiscent,  tipped  with 
the  indurated  styles,  containing  one  or  two  pendulous  seeds.  Embryo  small, 
inclosed  in  a  vitellus  (the  sac  of  the  amnios),  and  placed  at  the  base  of  a 
fleshy  perisperm.  American  aquatic  plants,  with  floating  peltate  leaves. 
Lindley  mentions  two  genera,  including  three  species.  Examples :  Cabomba, 
*Brasenia.  Of  the  two  known  genera,  Cabomba  has  two  species  in  Guiana 
and  one  in  the  southern  United  States.  Brasenia  with  one  species  (B. 
peltata)  is  found  in  North  America,  and  possibly  in  New  Holland. 

Order  216.  BERBERiDACEiE,  the  Barberry  Family.  Sepals  three,  four,  to 
six,  deciduous,  in  a  double  row.  Petals  hypogynous,  equal  in  number  to  the 
sepals,  and  opposite  to  them,  or  twice  as  many,  often  having  an  appendage 
at  the  base  on  the  inside.  Stamens  equal  in  number  to  the  petals,  and 
opposite  to  them ;  anthers  adnate,  bilocular  (dithecal),  each  of  the  loculi 
opening  by  a  valve  from  the  bottom  to  the  top.  Carpel  solitary,  unilocular, 
containing  two  to  twelve  anatropal  ovules ;  style  sometimes  lateral ;  stigma 
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orbicular.  Fruit  baccate  or  capsular,  indehiscent.  Albumen  fleshy  or 
homy  ;  embryo  straight,  sometimes  large.  Shrubs  or  herbaceous  perennial 
plants,  with  alternate,  compound,  exstipulate  leaves.  The  true  leaves  are 
often  changed  into  spines.  Found  chiefly  in  the  mountainous  parts  of  the 
temperate  regions  of  the  northern  hemisphere.  Tribe  1.  Berberidem 
Embryo  in  the  axis,  and  occupying  nearly  the  whole  length  of  the  albumen. 
Shrubs.  Example :  *Berberis.  Tribe  2.  NandinecB.  Embryo  minute  at 
the  base  of  the  albumen,  often  oblique  with  respect  to  the  hilum.  Perennial 
herbs.     Examples:  *Leontice,  *Podophyllum. 

Lindley  enumerates  twelve  genera  with  one  hundred  species,  of  which 
seven  genera  with  eleven  species  belong  to  North  America.  Berberis 
vulgaris  and  canadensis  constitute  the  Barberry  plant,  known  for  the  acidity 
of  the  fruit,  which  is  caused  by  the  presence  of  oxalic  acid.  Podophyllum 
peltatum  is  the  May-apple. 

Berberis  vulgaris.  Barberry  (Europe)  (pL  68, ßg.  5) ;  a,  flowering  branch ; 
6,  a  flower ;  c,  calyx  and  pistil ;  d,  stamens ;  c,  berry ;  /,  longitudinal  section 
of  a  berry  ;  g,  the  seed. 

Order  217.  Menispermacejs,  the  Moon-Seed  Family.  Flowers  usually 
unisexual  (often  dioecious).  Sepals  and  petals  similar  in  appearance,  in  one 
or  several  rows,  three  or  four  in  each  row,  hypogynous,  deciduous.  Stamens 
monadelphous,  or  occasionally  free  ;  anthers  adnate,  extrorse.  Carpels 
solitary  or  numerous,  distinct  or  partially  coherent,  unilocular  ;  ovule 
solitary,  curved.  Fruit  a  succulent,  one-seeded,  oblique  or  lunate  drupe. 
Embryo  curved  or  peripherical ;  radicle  superior ;  albumen  fleshy,  sometimes 
wanting.  The  plants  of  this  order  are  sarmentaceous  or  twining  shrubs, 
with  alternate  leaves,  and  very  small  flowers.  The  wood  is  frequently 
arranged  in  wedges,  and  hence  the  order  was  at  one  time  put  under  the 
division  called  Homogens  by  Lindley.  The  order  is  common  in  the  tropical 
parts  of  Asia  and  America.  There  are  twenty-three  known  genera, 
including  202  species.  Examples :  ^Menispermum,  Cissampelos,  ^'Cocculus. 
Two  genera  with  three  species  represent  this  order  in  North  America. 
The  Cocculus  indicus  of  the  shops  is  the  fruit  of  Anamirta  cocculus. 
Although  highly  poisonous,  it  is  employed  by  some  brewers  to  give 
bitterness  to  porter.     It  is  also  used  to  intoxicate  and  capture  fish. 

Order  218.  ANONACEis,  the  Custard- Apple  Family.  Sepals  three  or  four, 
persistent,  often  partially  cohering.  Petals  six,  hypogynous,  in  two  rows, 
coriaceous,  with  a  valvate  aestivation.  Stamens  indefinite  (very  rarely 
definite) ;  anthers  adnate,  extrorse,  with  a  large  four-cornered  connective. 
Carpels  usually  numerous,  separate  or  cohering  slightly,  rarely  definite; 
ovules  anatropal,  solitary  or  several,  erect  or  ascending.  Fruit  succulent 
or  dry,  the  carpels  being  one-  or  many-seeded,  and  either  distinct  or  united 
into  a  fleshy  mass ;  spermoderm  brittle ;  embryo  minute,  at  the  base  of  a 
ruminated  perisperm.  Trees  or  shrubs,  with  alternate,  simple,  exstipulate 
leaves,  found  usually  in  tropical  countries.  Lindley  enumerates  20  genera, 
including  300  species.  Examples:  Anona,  Uvaria,  Gualteria,  ^Asimina. 
There  are  four  species  of  Asimina  in  the  United  States.  One  of  these,  A. 
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tribola,  is  the  Papaw  of  the  western  and  middle  States.  Anona  cherimolia 
furnishes  the  Cherimoyer  of  Peru.  The  lancewood  in  so  much  request  for 
carriages,  fishing-rods,  &c.,  is  furnished  by  Duguetia  quitarensis,  a  native 
of  Guiana. 

Anona  squamosa,  Anona,  West  Indies  (pi.  68,  ßg,  3) ;  a,  flowering 
branch ;  b,  receptacle ;  c,  stamen ;  d,  fruit  in  SQption ;  e,  seed ;  /,  ditto  in 
section. 

Order  219.  MAONOLiAOEiS,  the  Magnolia  Family.  Sepals  two  to  six, 
usually  deciduous.  Petals  two  to  thirty,  hypogynous,  often  in  several  rows. 
Stamens  indefinite,  distinct,  hypogynous ;  anthers  adnate,  dehiscing  longi- 
tudinally. Carpels  numerous,  one-celled,  arranged  upon  a  more  or  less 
elevated  receptacle;  ovules  anatropal,  suspended,  or  ascending;  styles 
short.  Fruit  consisting  of  numerous  distinct  or  partially  coherent  carpels, 
which  are  either  dehiscent  or  indehiscent,  sometimes  samaroid.  Seeds, 
when  ripe,  often  hang  suspended  from  the  carpels  by  a  long,  slender  cord ; 
embryo  minute,  at  the  base  of  a  fleshy  perisperm.  Trees  and  shrubs,  with 
alternate  coriaceous  leaves,  and  deciduous  convolute  stipules.  They 
abound  in  North  America,  and  some  species  occur  in  South  America, 
China,  Japan,  New  Holland,  and  New  Zealand. 

Sub-order  1.  Magnoliece.  Carpels  spicate  on  the  elongated  torus. 
Anthers  long.  Scales  of  the  leaf-bud  formed  of  convolute  stipules. 
Examples :  Talauma,  ^Magnolia,  ^Liriodendron,  Michelia. 

Sub-order  2.  lUicietB,  Carpels  in  a  single  whorl,  anthers  short.  Leaves 
with  transparent  dots.     Examples  :  Tasmannia,  Drimys,  *Illicium. 

Sub-order  3.  SchizandrecB.  Flowers  monoecious,  or  dioecious.  Pistils 
imbricated,  spicate,  or  capitate.  Stamens  in  a  cluster,  monadelphous,  or 
distinct.  Stipules  none.  Leaves  entire  or  toothed.  Stems  often 
sarmentose.  Mucilaginous,  the  seeds  aromatic.  Examples:  Sphaero- 
stemma,  *Schizandra. 

The  order,  according  to  Lindley,  contains  eleven  genera  and  sixty-five 
species,  of  which  three  genera  and  ten  species  are  North  American.  The 
Magnolias  belong  principally  to  the  United  States  and  to  China.  Magnolia 
grandiflora  has  flowers  six  to  eight  inches  in  diameter.  M.  macrophylla 
has  leaves  from  one  to  three  feet  in  length.  The  Cucumber  tree  of  the 
middle  States  is  M.  acuminata.  M.  glauca  is  a  small  species  found  in  wet 
places  along  the  Atlantic  coast,  and  possessing  very  fragrant  white  flowers. 
Winter's  bark  is  obtained  from  Drimys  winteri,  or  aromatica,  brought  from 
the  Strait  of  Magellan,  in  1579,  by  Captain  Winter.  Liriodendron 
tulipiferum  is  the  American  Tulip  tree,  or  Poplar,  which  furnishes  the 
valuable  cabinet  wood,  known  as  poplar.  (The  wood  of  Populus,  or  the 
true  Poplar,  is  unfit  for  manufacturing  purposes.)  Several  species  of 
niicium  or  Anise  are  found  in  the  United  States. 

niicium  anisatum,  Star  Anise,  China  and  Japan  (pi.  68,  ßg,  2) ;  a, 
flowering  branch ;  b,  flower  from  above ;  c,  pistil  and  stamens ;  d,  stamens ; 
0,  pistil ;  /,  seed  vessels ;  g,  seed. 

Magnolia  grandiflora,  United  States  (pi.  68,  ßg.   1);   a,  leaves  and 
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flower ;  b,  a  capsule  burst,  and  a  seed  hanging  out  ^ 


Order  220.  DiLLENiACEis,  the  Dillenia  Fa*- 
Petals  five,  deciduous,  in  a  single  row. 
either  distinct  or  combined  into  bun^*' 
apex ;    anthers   adnate,  iikrorse,   w' 
definite,  more  or  less  distinct,  w* 
ovules  ascending.     Fruit  of  tv 
carpels,  which  are  either  di»' 
each  carpel,  or  only  two,  ' 
embryo  straight^  minute,  ^ 
order    are    trees,    shriiV 
coriaceous,  or  rough  ' 
and  the  warm  parr 
some  of  tlie  speci*^ 
including  200  ' 
Auatralasiaa  ^ 
with  rounds 
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by  abortion.  Herbs  or  undershmbs.  Examples:  ♦Actaea,  ♦Cimifuga, 
Xanthorrhiza,  ^Paeonia. 

The  entire  order  embraces  41  genera  with  1000  species,  of  which  20 
genera  and  about  140  species  are  North  American.  Some  species  are  more 
or  less  poisonous.  Aconitum  napellus,  or  Monkshood,  contains  aconite.  A. 
ferox  furnishes  the  well-known  East  Indian  poison,  called  Bikh.  The  seeds 
of  Delphinium,  or  Larkspur,  are  used  in  some  sections  of  country  for 
destroying  vermin  on  the  heads  of  children. 

Pulsatilla  pratensis,  Europe  (pL  66,  ßg,  3) ;  a,  plant  without  tne  root ; 

b,  stamens ;  c,  receptacle  with  the  fruit ;  d,  section  of  the  fruit. 
Anemone  hortensis,  Garden  Anemone,  Europe  (pL  66,  ßg.  2). 
Clematis  erecta,  Europe  (pi.  66,  ßg.  1) ;  a,  stamens ;  b,  acluenium ;  c, 

stamen ;  d,  achsenia  together. 

Adonis  vemalis,  Europe  (pi,  66,  ßg,  5) ;  a,  flower  branch ;  b,  a  pistil ; 

c,  receptacle  ;  d,  fruit. 

Ranunculus  acris,  Europe  {pL  66, ßg.  4) ;  a,  b,  flowers,  leaf,  and  fruit; 
c,  fruit. 

Helleborus  niger.  Black  Hellebore,  Europe  (pi  66,  ßg.  6) ;  a,  b,  leaf  and 
flower;  c,  receptacle  with  nectaries,  pistils,  and  one  stamen,  the  rest 
removed ;  d,  seed  vessel ;  e-g,  seeds. 

Aconitum  stoerkianum,  Europe  (pL  66,  ßg.  8) ;  a,  b,  flower  branch  with 
leaves ;  c,  vertical  section  of  flowers ;  d,  stamen ;  e,  capsule ;  /,  seed ;  g, 
root. 

Aquilegia  vulgaris.  Columbine,  Europe  (pi  66,  ßg.  7);  a,  root  leaf;  6 
flower  branch;  c,  cauline  leaf;  d,  pistils  and  stamens,  only  three  of  the 
latter  remaining;  e,  section  of  fruit;  /,  g,  seeds. 
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k.  ^  Plates  74-118. 


V. 

V 


General  Introduction. 


Zoology  is  a  systematic  exposition  of  animals  according  to  their  external 
and  internal  structure,  and  the  functions  of  their  organs.  The  internal 
structure  can  be  frequently  inferred  from  the  external  characters ;  we  may, 
for  example,  determine  the  aliment  of  an  animal,  and  the  structure  of  the 
digestive  organs,  by  examining  the  teeth.  This  is,  however,  not  sufficient 
in  all  cases,  so  that  it  becomes  necessary  also  to  examine  the  internal  parts, 
because  the  relation  between  animals  depends  upon  the  entire  organization ; 
and  this  being  well  ascertained,  the  functions  of  the  various  organs  can 
generally  be  determined  without  much  difficulty. 

From  the  earliest  period  it  was  found  necessary  to  group  those  animals 
together  which  were  observed  to  have  certain  natural  characters  in  common. 
We  find,  upon  inquiry,  that  the  endeavors  to  arrange  animals  systematically 
have  taken  two  principal  directions,  which  have  been  named  natural  and 
artificial  classification.  The  former  has  in  view  the  classification  of  animals 
upon  the  greater  or  less  perfection  of  the  various  organs,  among  which 
those  connected  with  the  circulation  and  oxygenation  of  the  blood, 
locomotion,  and  digestion,  hold  a  prominent  place ;  the  latter  depends  upon 
a  character  or  habit  arbitrarily  chosen,  and  independent  of  others.  A 
character,  however,  which  may  be  regarded  as  unessential  by  one  observer, 
will  be  considered  as  of  the  greatest  importance  by  another.  In  the  earlier 
stages  of  science,  when  the  number  of  known  species  was  comparatively 
small,  artificial  methods  were  popular,  because  they  were  considered  easy 
of  acquisition :  now,  however,  it  is  found  that  they  are  calculated  to  give 
superficial  ideas ;  and  that  to  present  the  condition  of  zoological  science  in 
its  true  light,  a  more  philosophical  system  must  be  made  use  of. 

Aristotle,  whose  great  mind  was  master  of  many  sciences,  both  moral  and 
physical,  and  whose  works  had  an  authority  in  Europe  for  many  centuries, 
second  only  to  that  of  the  sacred  Scriptures,  takes  precedence,  in  point  of 
time,  as  the  first  systematic  zoological  observer.  Born  at  Stagira,  in  the 
year  383  before  Christ,  he  became  the  instructor  of  Alexander  the  Great, 
who  formed  a  large  collection  of  animals  to  enable  him  to  pursue  his  investi- 
gations. As  a  history  of  zoological  systems  forms  no  part  of  the  plan  of 
this  work,  only  a  short  outline  of  the  most  important  periods  will  be 
given. 

Abistotle  divides  animals  into  such  as  have  blood,  and  such  as  are 
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without  it.    The  former  comprehends  the  (A)  Vertebrata,  and  the  latter 
the  (B)  EvERTEBRATA  of  later  authors.     These  are  subdivided  as  follows : 


Animals  which  are  Viviparous,  ... 

• 

Mammalia 

«            «        «   Oviparous, 

with  four  feet, 

- 

Reptiles. 

with  two  feet  and  wings, 

- 

Birds. 

without  feet, 

. 

Serpents. 

with  fins,       ... 

- 

Fishes. 

B. 

Animals  without  shells, Worms. 

*'        with  a  soft  shell, Crabs. 

"        with  a  calcareous  shell,  ....  Snails. 

"        with  an  articulate  body,  -        -        -  Insects. 

Pliny  the  elder,  nearly  four  hundred  years  later,  compiled  an  extensive 
work  on  natural  history,  but  without  offering  a  system,  or  adding  any 
original  matter  of  scientific  value,  although  the  large  collections  of  living 
animals  in  Rome  must  have  afibrded  him  many  facilities  for  study. 

Galen  paid  more  attention  to  the  internal  structure  than  to  the  formation 
of  a  system ;  and  from  his  time,  A.D.  200,  to  the  fifteenth  century,  nothing 
was  done  of  any  account. 

Belon,  the  reviver  of  natural  history  in  modem  times,  was  born  in  1517, 
and  after  travelling  three  years  in  Europe,  Egypt,  Greece,  and  Asia  Minor, 
at  the  expense  of  the  bishops  of  Mans  and  Clermont,  and  the  cardinals  of 
Toumon  and  Lorraine,  he  returned  to  Paris  in  1550  with  a  large  collection, 
when  he  published  his  works. 

RoNDELETius,  a  mcdical  professor  at  Montpellier,  published  a  work  in 
1554,  on  Ichthyology ;  and  another  appeared  in  the  same  year,  upon  the  same 
subject,  by  Salviani,  a  Roman  physician. 

Conrad  Gesner,  a  physician  bom  at  Zurich,  in  1516,  published  an 
extensive  history  of  animals  in  1585. 

Aldrovandi,  a  professor  of  Bologna,  born  in  1525,  was  the  author  of 
fourteen  folio  volumes,  published  between  1599  and  1640. 

Moüffet's  Theatrum  insectorum,  the  earliest  English  zoological  work, 
was  published  in  1634.  Most  of  the  authors  of  this  period  repeated  the 
fables  of  Pliny,  or  were  deceived  by  those  who  sold  factitious  curiosities,  a 
remnant  of  which  still  remains  in  the  occasional  appearance  of  a  stufied 
mermaid  or  impossible  fossil.  It  was  not  until  the  appearance  of  Linnseus 
that  natural  science  was  placed  upon  a  permanent  basis.  Born  in  Sweden, 
in  1707,  he  was  at  first  intended  for  the  Church,  but  subsequently  studied 
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medicine,  safiering  much  from  destitution  during  the  period  of  his  studies. 
In  1732,  the  University  of  Upsal  sent  him  upon  his  celebrated  Lapland 
tour.  After  this  he  taught  mineralc^,  and  in  1735  took  his  medical 
degree. 

LiNNiBus,  whose  great  mind  embraced  the  three  kingdoms  of  nature, 
established  the  artificial  method ;  since  he  indicated  and  arranged  animals, 
plants,  and  minerals,  by  means  of  a  few  characteristics,  enabling  every 
naturalist  to  find  a  special  name  for  each  animal — a  method  which  should 
as  much  as  possible  serve  as  a  complete  catalogue,  convenient  for  ascer- 
taining the  names  of  known  species,  or  of  intercalating  such  as  might  be 
unknown.     His  classification  is  briefly  as  follows  : 

1.  Animals  whose  heart  has  two  ventricles  and  two  auricles ;  blood  wann 

and  red. 

Viviparous.  Mammalia.    Oviparous.  Aves  (Birds). 

2.  Animals  whose  heart  has  one  ventricle  and  one  auricle ;  blood  cold 

and  red. 

With  lungs.  Amphibia  (Reptiles).     With  gills.  Pisces  (Fishes). 

8.  Animals  with  one  Ventricle  and  no  auricle;  blood  cold  and  yellowish. 
With   antennae.    Insecta    (Insects).      With  tentacles.    Vermbs 
(Worms). 

The  Linnsean  Vermes  included  Intestina,  Mollusca  (not  those  of  later 
authors),  Testacea,  Zoophyta,  and  Infusoria. 

The  impulse  which  Linnaeus  gave  to  the  study  of  nature  resulted  in  large 
collections  formed  in  exotic  regions  chiefly  by  his  disciples,  among  whom 
were  Thunberg,  Forskol,  Sparrman,  Hasselquist,  and  Osbeck  ;  and  as  these 
collections  contained  many  species  which  could  not  be  properly  arranged 
according  to  his  system,  the  want  of  a  more  natural  one  was  soon  felt,  and 
this  was  finally  supplied  by  the  immortal  Cuvier,  who  laid  the  foundation  of 
a  natural  classification  in  a  deep  study  of  the  entire  structure  of  the  animal 
firame ;  showing,  for  example,  how  the  characters  of  an  unknown  fossil 
animal  might  be  determined  from  a  few  bones. 

CüviER  was  bom  in  1769,  at  Montböillard,  on  the  Alaine,  in  France,  then 
belonging  to  the  house  of  Wörtemberg ;  and  died  in  1832,  aged  sixty-three. 
The  national  museum  at  Paris,  the  first  in  Europe,  was  the  chief  scene  of 
his  triumphs.  He  divides  animals  into  Vertebrata  and  Invertebrata, 
separating  the  first  into  Mammalia  or  beasts ;  Ave$  or  birds ;  Reptilia  or 
reptiles ;  and  Pisces  or  fishes.  The  Invertebrata  he  separates  into  Mollusca 
or  shellfish ;  Articulata  or  insects,  &c. ;  and  Radiaia,  including  starfish  and 
some  heterogeneous  materials. 

The  most  recent  mode  of  determining  the  relative  station  of  animals,  is 
that  employed  by  Aoassiz,  founded  upon  the  development  of  the  young  from 
the  ovum  ;  a  mode  which,  in  the  hands  of  this  distinguished  professor,  has 
in  some  cases  furnished  more  certain  results  than  the  consideration  even  of 
the  nervous  system. 

Zoology  is  distinguished  as  general  and  special.  The  former  compares 
the  internal  and  external  structure  of  animals,  not  only  to  understand  the 
phenomena  of  animal  growth  and  life,  but  also  to  unravel  the  laws 
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according  to  which  the  organs  are  developed  from  the  lowest  to  the  highest 
classes,  which  associates  it  with  comparative  anatomy  and  physiology ;  the 
latter  compares  individual  animals  with  each  other  to  determine  the 
peculiarities  of  individual  species,  treating  of  their  character  and  habits. 

The  attempt  has  been  frequently  made  to  arrange  animals  in  a  regular 
scale  from  the  lowest  to  the  highest,  under  the  impression  that  each  animal 
must  have  an  equal,  a  higher,  or  a  lower  oi^anization  when  compared  with 
others.  This  might  be  the  case  if  there  were  only  one  set  of  organs ;  but 
as  there  are  many,  an  animal  may  have  a  simple  organization  in  one,  and  a 
complicated  one  in  another.  Thus  by  their  organs  of  locomotion  and  general 
economy,  insects  would  be  placed  above  moUusca,  whilst  the  latter  are 
allied  to  the  higher  orders  by  their  circulation.  One  proposes  to  arrange 
animals  in  a  series  of  parallel  lines,  whilst  another  thinks  that  their  affinities 
will  be  best  shown  by  arranging  them  in  a  circle.  The  entire  organism 
being  moved  through  the  .nervous  system,  this  has  more  recently  received  a 
great  share  of  attention ;  and,  although  it  has  proved  satisfactory  to  a 
certain  extent,  it  is  at  times  difficult  to  make  safe  deductions  from  variations 
in  the  details.  Under  these  circumstances,  there  af  e  to  be  found  those  who, 
like  Dum^ril  and  Swainson,  think  that  external  characters  are  sufficient  for 
the  classification  of  animals,  as  it  is  through  these  that  they  are  placed  in 
communication  with  external  nature.  Blainville  makes  the  external  organs 
the  basis  of  his  twenty-five  divisions ;  considering  their  position,  the  skin 
and  its  appendages,  and  the  structure  and  uses  of  the  limbs. 

There  are  many  important  affinities  between  plants  and  animals,  as  we 
have  already  mentioned  in  the  introduction  to  Botany.  One  of  the  most 
important  of  these  has  been  discovered  in  modern  times,  by  means  of  the 
improved  microscope.  Thus  it  has  been  shown  that  the  structure  and 
growth,  as  well  in  animals  as  in  plants,  is  due  to  cells.  There  are,  besides, 
other  points  of  similarity,  which  will  be  stated  further  on. 

It  is  still  doubtful  whether  certain  organisms  belong  to  plants  or  animals, 
there  being  grounds  upon  each  side  of  the  question.  Some  animal  pro- 
ductions, as  corals,  were  at  an  early  day  regarded  as  plants ;  whilst  certain 
vegetable  productions  have,  until  a  recent  period,  been  considered  animals, 
and  indeed  some  are  still  considered  such.  These  doubtful  organisms  are 
to  be  found  chiefly  among  the  low  and  minute  forms  which  require  a 
microscope  for  their  investigation.  In  the  case  of  sponges,  strong  argu- 
ments have  been  brought  forward  upon  both  sides,  by  acute  observers  who 
have  examined  them  in  a  living  state^  for  the  sponge  of  commerce  is  a 
mere  skeleton. 

At  first  view,  animals  and  plants  would  seem  to  be  sufficiently  separated 
by  the  respiration  ;  as  the  former  breathe  and  assimilate  oxygen  and  expel 
carbonic  acid  gas,  whilst  in  the  latter  this  operation  is  reversed.  This 
view  of  a  contrary  action  is,  however,  not  strictly  correct,  because  in 
animals  respiration  must  continue  without  intermission,  whilst  plants  breathe 
inwards  by  day  and  outwards  by  night.  Leaves  and  spiral  vessels  are  the 
breathing  organs  of  plants ;  gills,  trachea,  and  lungs,  those  of  animals. 
With  regard  to  nutrition,  animals  and  plants  are  nourished  by  extraneous 
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materials  suitable  to  their  organization,  which  are  taken  up  and  distributed 
by  vessels,  which  do  not  correspond,  however,  except  that  those  of  plants 
may  be  considered  similar  to  the  alimentary  canal  of  animals.  In  certain 
plants,  as  in  Chelidonium  and  Yallisneria,  a  kind  of  circulation  has  been 
observed. 

A  still  greater  relation  appears  in  the  propagation  of  animals  and  plants, 
which  frequently  takes  place  in  both  kingdoms  by  means  of  spontaneous 
division,  and  the  growth  of  the  separating  shoots  or  buds,  as  in  the  case  of 
the  creeping  roots,  and  the  shoots  of  many  plants ;  and  also  in  some  animals, 
where  numerous  stems  united  by  a  common  base,  give  rise  to  others 
which  become  separated  and  commence  an  independent  existence,  as  in  the 
polypi.  The  spontaneous  division  of  the  infusoria  belongs  to  this  mode  of 
reproduction.  Plant  and  animal  eggs  can  also  be  brought  into  comparison 
with  each  other,  if  the  lower  orders  of  both  be  taken  for  this  purpose.  The 
phenomena  of  vegetable  life  which  are  also  present  in  the  animal  kingdom, 
may  be  stated  as  follows : 

1.  The  ability  of  individual  portions  when  detached  to  grow  and  live 
independently,  and  even  to  originate  others.  Many  plants  can  be  increased 
by  cuttings,  and  it  is  well  known  that  pieces  cut  from  fresh  water  polypi 
will  grow  and  form  perfect  individuals. 

2.  As  plants  always  produce  new  shoots,  so  in  the  corals  are  similar  parts 
produced ;  and  as  a  tree  placed  with  its  top  in  the  ground  may  produce 
leaves  and  blossoms  from  the  upturned  roots,  so  the  base  of  a  sertularia 
may  become  the  head  by  producing  young  polyps. 

3.  The  formation  of  buds  happens  in  both  kingdoms,  of  which  the  polypi 
again  afford  examples. 

4.  In  plants  we  also  find  traces  of  irritability,  like  the  movements  of  the 
mustard  plant  when  touched.  Animals  and  plants  are  both  subject  to 
sleeping  and  waking. 

5.  Plants  and  animals  undergo  metamorphosis,  and  sustain  malformation 
and  disease,  which  sooner  or  later  result  in  death,  after  which  both  are  subject 
to  fernnentation  and  putrefaction. 

6.  Plants  and  animals,  and  their  organs,  are  developed  gradually  according 
to  a  certain  plan.  As  the  root  and  stem  are  formed  out  of  the  seed,  and  the 
leaves  from  the  cotyledons,  until  at  length  the  flower  and  its  component 
parts  are  produced,  so  we  find  the  several  organs  of  the  animal  body  to  be 
formed  from  the  membrane  of  the  yolk. 

7.  As  there  are  plants  which  live  but  a  few  days,  or  even  hours,  like 
many  fungi,  so  there  are  animals,  as  the  ephemera.  Most  plants,  like  most 
insects,  live  but  a  single  summer.  On  the  other  hand,  plants  as  well  as 
animals  may  attain  a  very  great  age,  and  examples  are  not  rare  of  trees  a 
thousand  years  old.  Animals  also  become  very  old,  although  it  is  difficult 
to  arrive  at  any  certain  conclusion  upon  this  point.  There  is  reason  to 
believe  that  the  crevish  or  river  crab  (Astacus)  lives  about  twenty  years ; 
the  honey  bee  ten  years  ;  the  pike  several  centuries ;  carps  and  eels  a  century ; 
crocodiles  and  tortoises,  whose  growth  continues  during  a  long  period, 
probably  attain  a  very  great  age;  a, toad  was  watched  in  a  house  for  thirty- 
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six  years ;  chickens  live  from  twenty  to  thirty  years ;  parrots,  ravens,  and 
swans,  from  eighty  to  one  hundred ;  a  goose  lived  to  near  one  hundred ; 
an  ass  thirty-six ;  and  a  horse  sixty.  The  colossal  mammalia  may  live 
several  centuries. 

8.  Plants  and  animals  are  subject  to  hybernation,  a  phenomenon  which 
we  find  especially  in  the  polar  and  temperate  zones,  partly  on  account  of 
the  absence  of  the  necessary  heat,  the  deficiency  of  the  means  of  subsistence, 
but  also  on  account  of  a  peculiar  organization.  In  this  condition  plants 
lose  their  leaves  and  animals  fall  into  a  continued  death-like  sleep,  concealed 
in  holes  and  caves.  All  the  functions  are  limited  to  their  minimum.  In 
hot  regions  we  find  a  corresponding  summer  repose  in  animals  and  plants, 
connected  with  the  great  heat  and  aridity  of  the  season.  Then  many 
tropical  plants  shed  their  leaves  ;  crocodiles  lie  in  the  mud  apparently  dead ; 
land  shells  close  their  aperture  by  a  diaphragm ;  and  certain  freshwater 
species  bury  themselves  at  the  bottom  of  ponds  which  become  desiccated, 
until  the  return  of  the  rainy  season  calls  them  to  renewed  life. 

9.  Plants,  like  animals,  exhibit,  under  certain  circumstances,  great 
tenacity  of  life.  Seeds  of  plants  can  preserve  their  germinating  power  for 
a  long  time,  that  of  beans  lasting  one  hundred  years  or  more.  An  onion 
found  in  the  hand  of  an  Egyptian  mummy  germinated  after  an  interval  of 
not  less  than  two  thousand  years,  and  the  same  thing  happened  with  some 
cereal  grains.  The  eggs  of  infusoria  seem  to  afibrd  a  parallel  in  the  animal 
kingdom.  The  examples  cited  of  living  toads  found  imbedded  in  solid 
stone  have  not  been  sufficiently  well  authenticated  to  be  admitted  as  facts, 
nor  have  the  species  thus  said  to  be  found  ever  been  described  or  named. 

10.  Plants  and  animals  become  degenerate,  as  in  the  case  of  cultivated 
vegetables,  which  are  sometimes  quite  unlike  their  original  species. 

11.  There  are  living  plants  and  animals  which  are  capable  of  giving 
fight  in  the  dark,  as  some  of  the  former  which  grow  in  subterranean 
passages,  certain  roots,  and  the  blossoms  of  certain  orange-flowered  plants. 
Many  animals,  as  the  medusas  and  fireflies,  emit  a  phosphorescent  light ; 
and  it  is  well  known  that  decaying  animal  and  vegetable  matter  is  luminous 
under  certain  circumstances. 

But  notwithstanding  the  various  relations  between  plants  and  animals, 
there  are  still  essential  difierences  which  it  is  suflScient  merely  to  allude  to 
here.  The  most  essential  distinction  lies  in  the  free  will  of  the  animal,  and 
the  power  to  make  use  of  it  in  voluntary  motion ;  and  the  presence  of 
nervous  matter  to  convey  sensation.  A  mouth,  muscles,  bones,  and  organs 
of  sense,  are  not  present  in  any  plant.  Animal  heat,  electricity,  and  art 
have  no  parallel  among  vegetables. 

Instinct  is  peculiar  to  animals,  like  that  of  migration,  defence,  the 
constructions  of  bees  and  wasps,  the  expeditions  of  war  and  to  make  slaves 
which  ants  undertake,  &c.  Instinctive  actions  are  not  taught,  although  a 
permanent  habit  may  become  an  instinct.  The  young  duck  swims  at  once, 
the  young  snapping  turtle  bites  when  taken  from  the  egg,  and  a  harmless 
serpent  without  fang  or  rattle  will  vibrate  its  tail  like  a  rattlesnake, 
producing  a  similar  sound  among  dry  leaves.  The  brain  of  the  yoimg  is 
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modelled  upon  that  of  the  adult,  and  where  the  scale  of  ideas  is  limited, 
they  must  be  as  essentially  hereditary  as  the  external  form.*  An  English 
writer  endeavors  to  found  a  distinction  between  instinct  and  reason,  by 
citing  the  case  of  a  young  animal,  as  a  monkey,  being  terrified  by  one  of 
its  natural  enemies,  as  a  large  serpent,  wiien  seen  for  the  first  time,  which 
would  not  be  the  case  with  a  young  human  being.  Nevertheless,  if  man 
were  for  ages  subject  to  be  devoured  by  a  large  reptile,  watching  and 
caution  would  at  length  become  habitual,  and  be  transmitted  as  an  instinct. 
The  brain  of  the  young  is  not  necessarily  that  of  the  adult,  but  that  of  the 
adult  at  an  earlier  stage.  So  a  quality  or  habit  is  not  always  transmissible 
firom  a  parent  to  its  immediate  ofi*spring,  but  it  may  appear  in  a  more 
distant  descendant,  by  a  kind  of  "  alternation  of  generations."  Colonel 
Hamilton  Smith  considers  the  spotted  horse  as  an  original  Asiatic  race 
with  which  the  ordinary  breeds  were  sometimes  crossed,  and  he  thus 
accounts  for  the  occasional  appearance  of  examples  of  it.  The  original 
race  is  mild  and  intelligent,  which  is  one  reason  for  its  frequent  use  in 
equestrian  exhibitions. 

One  of  the  most  important  inquiries  in  the  history  of  animals  and  plants, 
is  that  which  relates  to  their  distribution.  That  of  the  latter  has  been 
treated  of  under  Botany ;  and  as  regards  animals,  our  contracted  space 
limits  us  to  the  following  general  view. 

There  are  both  aquatic  and  terrestrial  animals,  the  number  of  which  may 
perhaps  be  equal ;  but  there  are  also  species  which  can  live  both  in  water 
and  on  land,  as  many  of  the  amphibia,  and  some  other  vertebrata.  Some 
aquatic  animals  live  partly  in  fresh,  and  some  in  salt  water ;  but  there  are 
others  which  leave  the  sea  to  spawn  in  the  fresh  water,  as  the  salmon. 
In  the  sea  itself  there  are  several  regions  depending  upon  the  depth.  Some 
marine  animals  live  near  or  at  the  surface,  others  upon  the  bottom,  in  some 
cases  within  certain  limits  as  to  depth.  Many  land  and  sea  animals  live 
only  as  parasites  upon  or  within  others.  Some  species  have  a  peculiar 
parasite,  while  others  support  several  kinds. 

Zoogeography,  or  the  geographical  distribution  of  animals,  teaches  the 
circumstances  and  positions  under  which  animals  occur,  both  as  regards 
individual  species,  genera,  or  larger  groups.  The  chief  circumstances 
which  seem  to  control  animal  distribution,  are  temperature,  elevation,  and 
natural  barriers ;  whence  it  results  that  not  only  the  continents,  but  much 
smaller  regions,  have  their  peculiar  fauna.  In  proceeding  from  the  tropics, 
species  will  be  found  to  diminish  rapidly.  Some  animals  are  circumscribed 
within  very  narrow  limits,  being  confined  to  a  single  locality,  as  the  curious 
reptile  genus  Amblyrhynchus  to  the  Galapagos  islands,  or  the  Aurochs 
(Bison  priscus)  to  a  single  forest  in  Russia.  The  genus  Bradypus  (sibth) 
and  Dasypus  (armadillo),  Auchenia  (llama),  are  confined  to  South  Amftica ; 
the  Marsupialia  (possum,  &c.)  to  America  and  Australia,  and  the  Zebras  to 
Africa.      Others  are  more  widely  spread,  as  the  dogs,  bats,  mice,   &c. 

♦  Theae  views  are  favorable  to  the  doctrine  of  innate  ideas,  which  is  generally  opposed  by 
q^ecolative  reaaoners. 
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Libellula  (pi  74,  fig,  44)  ferruginea  occurs  from  Spain  to  Java.     Peltis 
pusilla,  a  coleopterous  insect,  inhabits  China,  Madagascar,  and  Brazil. 

The  brightest  colored  and  the  larger  forms  of  animal  life  are  generally 
found  in  the  warmer  zones,  as  the  large  crocodiles  and  gigantic  serpents 
among  reptiles,  and  the  lions  and  tigers  among  cats.  There  are,  however, 
some  exceptions,  as  some  of  the  largest  whales  inhabit  cold  climates,  whilst 
the  American  mastodon  was  larger  than  any  recent  elephant. 

Man  exercises  considerable  influence  upon  the  distribution  of  animals. 
Cultivation,  and  the  removal  of  forests,  together  with  hunting  and  fishing 
upon  a  large  scale,  drive  them  to  other  localities,  and  reduce  their  numbers ; 
whilst  steam  navigation  causes  certain  species  of  fish  to  leave  rivers  in 
other  respects  well  adapted  to  them.  For  his  own  use,  man  transports 
various  domestic  animals,  some  of  which,  like  the  horse  and  ox  in  South 
America,  have  formed  large  wild  herds.  Goats  and  dogs  occur  similarly  in 
certain  islands.  Some  animals  have  been  so  long  domesticated,  that  the 
original  stock  is  unknown,  if  it  still  exists,  as  in  the  case  of  the  cat  and 
camel. 

The  animal  kingdom  is  usually  separated  into  two  large  sections  by  the 
presence  or  absence  of  an  internal  skeleton  ;  a  separation,  however,  which 
is  not  natural,  as  the  two  sections  are  not  of  equal  value,  as  will  appear 
when  we  speak  of  the  divisions.  The  essential  part  of  such  a  skeleton  is 
the  spine,  composed  of  a  series  of  vertebrae,  whence  the  animals  provided 
with  it  are  named  Vertebrata ;  and  those  without  it  Evertebrata  or 
Invertebrate  animals.  The  latter  section  is  much  the  richest  ia  genera  and 
species ;  it  is  separated  into  three  great  divisions  (the  Vertebrata  forming 
another)  and  many  minor  groups;  and,  from  the  diflüculty  which  they 
present,  there  still  remains  a  good  deal  of  uncertainty  in  the  classification 
of  certain  portions.  The  following  sketch,  together  with  pL  74,  represents 
the  orders  according  to  the  classification  of  Cuvier  somewhat  modified,  and 
generally  in  inverse  order. 

Instead  of  an  internal  skeleton,  many  of  the  evertebrate  animals  are 
provided  with  a  kind  of  external  skeleton  for  the  protection  of  the  inner 
soft  parts.  The  chief  distinction  between  them  and  the  Vertebrata  lies  in 
the  nervous  system,  which  is  not  developed  as  a  brain  and  spinal  marrow, 
but  as  a  nervous  ring  round  the  CESophagus,  or  as  a  double  cord,  with  bead- 
like swellings  at  various  intervals,  as  if  the  brain  were  divided  into  diflferent 
centres  of  vitality,  giving  rise  to  various  nerves.  Hence,  in  dividing  an 
insect  into  several  parts,  each  seems  to  have  nearly  the  same  amount  of 
vitality.  Cuvier  divides  this  section  into  three  divisions,  which  are  named 
Radiata,  Mollusca,  and  Articulata. 

The  Radiata  are  named  from  the  arrangement  of  the  parts  around  an 
axis  %omewhat  as  in  plants,  whence  they  are  also  called  Zoophyta.  The 
Mollusca  or  soft  animals,  which  include  the  shellfish,  are  characterized  by 
the  soft  pulpy  and  slimy  nature  of  the  body,  which  is  inclosed  in  a  kind  of 
mantle ;  they  are  generally  without  regular  limbs,  and  some  are  without  a 
head.  Their  power  of  locomotion  is  generally  limited,  and  some  are 
altogether  sedentary.  The  Articulata  are  distinguished  by  a  ringed  or 
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jointed  body  and  limbs,  the  external  part  being  the  hardest,  and  partaking 
of  the  nature  of  «n  external  skeleton.  They  are  generally  provided  with 
well  developed  limbs,  and  are  able  to  fly,  run,  and  swim,  with  great  facility. 
A  few  are  without  limbs.  This  division  includes  insects  ;  Crustacea,  or 
crabs ;  Arachnida,  or  spiders ;  and  Annelida,  or  ringed  worms. 


Division  I.  Radiata. 

Class  1.  Infusoria. 

This  class  includes  animals  so  minute  that  many  of  them  cannot  be  seen 
with  the  naked  eye.  They  are  named  from  being  found  in  infusions  of 
organic  matter.  They  are  generally  provided  with  vibrilke,  or  vibratile 
organs,  also  named  cilia,  which  resemble  a  minute  fringe  of  hairs,  which 
are  constantly  in  motion,  causing  either  locomotion  of  the  animalcula,  or 
currents  of  water,  which  bring  their  food  within  their  reach. 

Ohder  1.  PoLTOASTRicA  {Homogenea,  Cuvier),  to  which  has  been  attri- 
buted a  compound  stomach,  resembling  a  bunch  of  grapes,  whence  the 
name  applied  by  Ehrenberg,  who  made  the  supposed  discovery.  The 
genus  Monas  (pL  74,  fig,  1)  is  an  organized  globule  which  moves  by 
rotation.  Some  authors  think  they  are  not  animals,  but  the  seeds  of  Algae. 
The  smaller  kinds  are  only  from  one  to  two  thousandths  of  a  line  in  length, 
so  that  a  drop  of  water  may  contain  half  as  many  individuals  as  there  are 
Jiuman  beings  upon  the  earth,  or  five  hundred  millions  of  them. 

Order  2.  Rotifbra,  in  which  the  action  of  the  vibrillae  is  supposed  to 
resemble  a  wheel  in  motion.  They  are  now  removed  to  the  lowest  position 
among  the  Crustacea.    PL  74,  fig,  2,  Monocerca. 


Class  2.  Zoophyta. 

This  includes  the  abundant  order  of  the  coral  animals,  the  naked  Polypi 
(fig,  4),  of  which  the  freshwater  species  are  the  best  known.     The  sponges 
(/>/.  74,  fi^,  3)  have  also  been  placed  here.      The  classification  given  here 
(that  of />/.  74)  is  not  followed  in  the  subsequent  pages. 
Order  1.  Corallina.     PL  75,  figs,  58,  <fcc. 
"       2.  Gelatinosa.     PL  74,  fig.  4,  Hydra. 
"      3.  Actinia.     PL  77,  figs,  5,  6. 


Class  3.  AcalephcB. 

This  class  includes  the  Medusae,  Sea  Jellies,  Sea  Nettles,  &c.    PL  76, 
fig.  74,  Aurelia. 
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Order  1.  Htdrobtatica.     PL  74,  fig.  5,  Diphies. 
"      2.  AcALBPHiA.    Medusa.    PL  74,  fig.  6,  VekUa. 


Class  4.  Echinodermata. 

Radiated  animals  with  a  hard  integument,  like  those  on  pL  76,  figs.  60 
to  71.     Some  have  and  some  are  without  locomotive  organs. 
Order  1.  Epedicellata.     PL  74,  fig.  7,  Sipunculus, 

"      2.  Pedicellata.   PL74,fig.S,Holothuria,Asterias,  Echinus,  See. 

Class  5.  Intestina. 

In  this  class  (excluding  the  Annelida)  Cuvier  placed  the  intestinal  womu; 
and  others  which  bear  some  resemblance  to  them,  but  which  are  not 
confined  to  the  internal  parts  of  animals. 

Order  1.  Entozoa  {Cavitaria,  Cuvier).     PL  74,  fig.  9,  Ligula. 

"      2.  Sterelmintha  (Parenchymata,  Cuvier).    Fig.  10,  Nemertes. 


Division  II.  Mollusca. 
Class  I.  Acephala, 

This  class  has  no  proper  head,  the  mouth  opening  immediately  into  the 
anterior  part  of  the  body.  The  gills  are  suspended  upon  each  side  of  the 
body.  The  Tunicata  are  without  an  external  shell ;  the  Conchifera  have  a 
bivalve  shell. 

Order  1.  Tunicata.     PL  74,  fig.  11,  BotryUus.    PL  77,  fig.  8,  Salpa. 
"      2.  CoNCHiPERA.  PL  74,  fig.  12,  Ostrea.  See  also  pL  7^,  figs.  25-50. 

Class  2.  Gastropoda. 

In  this  class  locomotion  is  effected  by  means  of  a  fleshy  disk,  called  a 
foot,  upon  the  lower  surface  of  the  body.      The  orders  are   distributed 
according  to  the  structure  of  the  branchiae.      This  class  is  abundant  in 
species,  and  includes  the  greater  part  of  the  univalve  shells. 
Order  1.  Cyclobranchiata.      PL  74,  fig.  13,  Chiton, 

"      2.  SouTiBRANCHiATA.  "        "    14,  Fissurella. 

"      3.  TuBULiBRANCHiATA.         "        "    15,  Vermctus. 

"      4.  Ctbnobranchiata.  "        "    16,  Strombus. 

"      5.  Heteropoda.  "        "    17,  Carinaria. 

"      6.  Tectibranchiata.  "        "    18,  Bulla. 

"      7.  Inferobranchiata.  "        "    19,  Phyllidium. 

"      8.  NiJDiBRANCHiATA.  "        "    20,  TrUonium. 

"      9.  PuLMONATA.  "        "    21,  Jdmnca. 
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Class  3.  Pteropoda, 

In  this  class  the  organs  of  locomotion  are  a  pair  of  fleshy,  wing«like  fins 
at  the  sides  of  the  neck.    It  includes  but  one  order.    PL  74,  fig.  22,  Clio. 


Class  4.  Cephalopoda. 

The  body  is  formed  like  a  sack,  the  head  is  surrounded  with  long  arms, 
used  for  prehension  and  locomotion;  the  eyes  are  large,  and  the  mouth 
armed  with  a  strong  beak.  There  is  but  one  order  in  the  class. 
PI  74,  fig.  23,  Octopus.     PI.  76,  figs.  16,  17,  75,  76, 77. 


Division  III.  Articulata. 
Class   1.    Annelida. 

Worms  with  cold  red  blood,  the  body  lengthened  and  divided  into  rings, 
of  which  the  first  forms  the  head.  Articulated  feet  are  never  present,  but 
many  of  the  genera  are  provided  with  stiff*  movable  bristles.  Nearly  all 
live  in  water ;  the  Lumbricus  (earth-worm)  is,  however,  an  exception. 
Some  live  in  tubes  which  they  form  in  the  bottom,  some  form  them  out  of 
agglutinated  particles  of  sand,  and  others  secrete  a  kind  of  shell.  Some  of 
these,  on  account  of  the  shell,  have  been  thoughtlessly  classified  with  the 
Mollusca. 

Obdisr  1.  Abranchiata.         pi.  74,  fig.  24,  Hirudo  (leech). 
"      2.  DoRsiBRANCHiATA.       "        "    25,  Apkrodüe. 
"      3.  TüBiooLA.  *•        "    26,  Amphitrite. 


Class  2.  Cirr/wpoda. 

This  class  was  formerly  included  in  the  Mollusca,  on  account  of  the  shell; 
its  affinities  are,  however,  with  the  Crustacea.  They  are  attached  to  stones, 
corals,  crabs,  shells,  the  bottoms  of  ships,  whales,  and  marine  tortoises. 
PL  74,  fig.  27,  and  pL  76,  fig.  52,  Anatifa.    PL  76,  fig.  54,  Balanus. 


Class  3.  Crustacea. 

This  class  includes  the  articulata  with  articidate  feet,  which  breathe  by 
means  of  gills.  Their  circulation  is  double.  There  are  two  pair  of 
antennae,  and  never  less  than  five  pair  of  feet,  and  there  are  frequentl^f 
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more.  The  integument  is  more  or  less  hard,  the  eyes  are  either  sessile  or 
elevated  upon  movable  pedicles,  as  in  the  two  highest  orders.  The 
situation  and  form  of  the  gills,  the  position  of  the  head  and  tail,  the  structure 
and  number  of  the  feet  and  parts  of  the  mouth,  afford  characters  for  their 
classification. 

Order  1.  Trilobita. 

"  2.  PcEciLOPODA.  PL  74,  ßg.  34,  Cdligus  (parasitic). 

"  3.  Branchiopoda.  "  "    33,  Cyclops  (waterflea). 

"  4.  IsopoDA.  "  "    32,  Oniscus. 

"  5.  LiEMODiPODA.  *'  "31,  CyamuB  (whalelouse). 

"  6.  Amphipoda.  "  "    30,  TalUrus. 

"  7.  Stomatopoda.  "  "    29,  Squilla, 

"  8.  Decapoda.  "  "    28,  Cancer. 


Class  4.  Ärachnida. 

This  class  is  provided  with  articulate  limbs,  and  includes  spiders,  mites, 
and  scorpions.  They  differ  from  insects  in  wanting  antennae,  in  having 
simple  eyes,  and  in  having  the  head  coalescing  with  the  thorax,  and  forming 
the  cephalothorax.  The  feet  are  generally  eight  in  number,  being  but  six 
in  insects ;  they  are  not  subject  to  a  metamoi*phosis,  but  moult  the  skin 
instead.  The  Pulmonaria  (spiders  and  scorpions)  breathe  by  a  kind  of 
hings,  or  pulmonobranchiae ;  the  Trachearia  (including  the  mites  and  some 
Miiall  aquatic  species)  by  tracheae,  as  in  insects.  Most  of  the  Arachnida 
are  predaceous  in  their  habits. 

Order  1.  Pulmonaria.     PI.  74,  ßg.  35,  Aranea. 
"      2.  Trachbaria.  "        "    36,  Chelifer. 

Class  5.  Insecta. 

Insects  have  articulated  feet,  a  dorsal  vessel  instead  of  a  heart,  and  they 
breathe  through  lateral  spiracles,  connected  with  two  principal  tracheae. 
Some  insects  are  apterous  and  some  winged,  the  number  of  wings  being 
either  two  or  four.  The  four  wings  are  of  a  similar  texture  in  some,  and 
of  a  different  texture  in  others.  In  the  Coleoptera  the  posterior  pair  alone 
are  used  in  flight,  the  anterior  pair  being  converted  into  covers  for  their 
protection  whilst  at  rest.  The  number  of  feet  is  six,  except  in  the 
vermiform  centipedes  and  millipedes  (Myriapoda),  which  have  characters 
intermediate  to  the  true  insects  and  the  annelida;  and,  indeed,  they  are 
regarded  by  some  as  a  distinct  class.  Insects  undergo  a  more  or  less 
complete  metamorphosis,  which,  in  the  Myriapoda,  is  confined  to  an 
mcrease  of  the  number  of  segments  and  feet.  Insects  do  not  grow  in  this 
perfect  state,  having  attained  their  full  volume  previous  to  their  final 
transformation. 
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Oaobr  1.  Mtriapoda.     PL  74,  ßg.  37»  Scolopendra. 

"  2.  Thysanura.  "  "  38,  Lepisma. 

"  3.  Parabita.  "  "  39,  Pediculus. 

"  4.  SucTORiA.  "  «  40,  Pukx. 

"  5.  CoLEOPTBRA.  "  "  41,  Carobus. 

"  6.  Orthoptbra.  "  "  42,  Forficula. 

"  7.  Hemiptbra.  "  "  43,  Cimex. 

"  8.  Nburoptbra.  "  "  44,  Libellula. 

"  9.  Hymbnoptbra.  **  "  45,  Tentht'edo. 

"  10.  Lbpidoptbra.  "  "  46,  Vanessa. 

"  11.  DiPTERA.  •'  "  47,  Stomoxys. 


Division  IV.  Vertebrata. 

The  Vertebrate  Division  of  the  animal  kingdom,  as  has  been  already 
remarked,  includes  animals  with  an  internal  articulated  skeleton  or 
framework,  capable  of  growth,  supplied  with  blood-vessels  and  nerves,  and 
serving  for  the  support  of  the  soft  parts ;  and  it  is  here  that  animals  of  the 
greatest  size  are  found.  The  body  is  divided  into  head,  trunk,  and  organs 
of  locomotion,  and  the  nervous  system  has  attained  its  greatest  concentration 
in  a  single  brain  or  nervous  centre.  The  group  of  Vertebrata  having  the 
same  value  as  the  previous  Divisions,  it  is  unnatural  to  consider  it  as 
balancing  the  Evertebrata  conjointly,  and  on  this  account  it  will  be  here 
considered  as  a  division  including  the  following  classes. 


Class  1.  Pisces. 

In  all  fishes  the  blood  is  oxygenated  by  means  of  gills,  which  are 
supported  by  a  bony  framework,  named  the  branchial  arches,  which 
generally  amount  to  four.  The  external  structure  is  adapted  for  inhabiting 
and  moving  through  the  water.  The  air-bladder,  although  not  concerned 
in  breathing,  is  really  the  homologue  of  the  lungs  in  the  higher  classes.  It 
is  not  present  in  all  fishes. 

Fishes  are  divided  into  two  series,  according  as  the  skeleton  is 
cartilaginous  or  osseous.  In  the  former  the  organization  is  low,  the  ribs 
are  rudimentary,  and  in  the  lowest  form  the  spine  is  a  continuous  line  of 
cartilage  not  yet  divided  into  vertebrae.  The  orders  of  cartilaginous  or 
chondropterygeous  fishes  are  as  follows : 

Order  1.  Cyclobtomata.    PI.  74,  ßg.  48,  Petromyxon,  lampereel. 
"      2.  Sblachii.  ''        ''    49,  Squalus,  shark. 

"      3.  Sturionbs.  "        "    Ö1,  Äcipenser,  sturgeon. 

The  osseous  fishes,  which  are  much  the  most  numerous,  are  distributed 
in  the  following  orders : 
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Order  1.  Plectognathi.  PI.  14,  fig.  52,  Orthagoriscus. 

"  2.  LoPHOBRANOHii.  *'        "    53,  Hippocompus. 

"  3.  Apodes.  "        "    54,  Anguilla^  eel. 

"  4.  SuBBRACHiATA.  "        "    56,  Pkurouectes;  56,Merla7igus. 

"  5.  Abdominales.  "        "    Ö7,  Cyprinus,  chub. 

"  6.  Acanthoptertgil  "        "    58,  Xiphias,  swordfish. 


Class  2.  Reptilia. 

Reptiles  are  cold-blooded  vertebrata,  which  breathe  by  means  of  lungs, 
or  lungs  and  gills.  The  heart  is  composed  of  a  large  ventricle  with  which 
the  two  auricles  communicate.  The  ventricle  receives  venous  blood  from 
the  system  through  the  right  auricle,  and  oxygenated  blood  from  the  lungs 
through  the  left  one,  so  that  both  pure  and  impure  blood  are  mixed  in  the 
ventricle,  previous  to  being  sent  through  the  system,  a  portion  passing 
through  the  lungs.  This  peculiarity  of  the  circulation  accounts  for  these 
animals  being  cold-blooded,  since  in  the  animals  with  warm  blood,  one  of 
the  two  ventricles  transmits  unmixed  oxygenated  blood  to  the  system. 

The  brain  of  reptiles  is  small,  and  exercises  less  influence  upon  the 
system  than  in  the  higher  classes,  since  they  can  live  a  considerable  time 
when  it  is  removed.  The  body  is  naked  or  covered  with  scales,  but  these 
are  unlike  those  of  fishes.  The  first  order  is  named  Bairachia  by  Cuvier, 
and  Amphibia  by  other  authors,  on  account  of  their  adaptation  to  breathing 
both  air  and  water  at  the  same  time,  or  at  different  periods  of  their  life.  In 
some  of  the  amphibia  the  gills  are  permanent  (Gnesiobranchiata),  and  in 
others  they  disappear  (Agnesiobranchiata). 

Order  1.  Batrachia.     PL  74,  figs,  59,  Salamandra;  60,  Rana. 
«      2.  Ophidia.  "  "    61,  Vipera;  62,  Boa. 

"      3.  Sauria.  "  "    63,  Anguis ;   64,    Ophisaurus ;   65, 

Chirotes  ;  66,  67,  Chalcides  ;  68,  Bipes  ;  69,  Anolis  ;  70, 
Scincus  ;  71,  Tilicua  ;  72,  ChamtBleo  ;  73,  Ptyodactylus ; 
74,  Basiliscus ;  75,  Iguana  ;  76,  Draco  /  77,  Agama  ;  78, 
Stellio ;  79,  Lacerta ;  80,  Tejus ;  81,  Crocodilus ;  82, 
Plesiosaurus ;  83,  Ichthyosaurus, 
Order  4.  Chelonidea.     PI  14,  figs,  84,  Chelonia;  85,  Testudo, 


Class  3.  Aües. 

Birds  are  oviparous  vertebrata,  with  warm  blood  and  a  double  circulation, 
clothed  with  feathers,  and  provided  with  two  feet  and  two  wings.  The  air 
has  access  to  various  parts  of  the  body,  which  diminishes  their  specific 
gravity,  and  assists  them  in  flight.  Of  all  the  classes  of  animals  this  is  the 
most  strictly  defined ;  and  its  characters  are  more  uniform,  and  have 
fewer  exceptions,  on  which  account  the  classification  presents  some 
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difficulties.  The  chief  characters  used  for  this  purpose  are  furnished  by 
the  bill  and  feet 

Order  1.  Palmipedes.  Pi  74,  fgs.  86,  Anas  ;  87,  Sula ;  88,  Pelecanus  ; 
89,  ProceUaria  ;  90,  Podiceps. 

Order  2.  Grallm.  PL  lA,  figs,  91,  Phcsnicopterus ;  92,  Rallus;  93, 
Scohpaz  ;  94,  Ardea  ;  95,  Grus  ;  96,  Otis ;  97,  Struthio. 

Order  3.  Gallinacea.     PL   74,  ^^5.   98,   Gallus ;    99,    Crax:    100, 

Order  4.  Sgansores.     P/.  47,  figs.  101,  PsUtacus  ;  102,  Pict«. 

"      5.  Passeres.  "  "    103,  Buceros ;    104,  Meraps ;    105, 

Si«a;  106,  Alauda;  107,  Oypselus  ;  108,  Pica. 
Order  6.  Accipitres.      P/.  74,  ^^«.  109,   Otus ;    110,    VuUur ;    111, 

C/a55  4.  Mammalia, 

The  young  are  produced  alive  in  this  class,  which  differs  from  all  others 
in  nourishing  the  young  with  milk  secreted  by  the  mammary  glands. 
The  thorax  and  abdomen  are  separated  by  a  diaphragm  composed  of 
muscles,  which  is  used  in  respiration.  Man,  by  his  physical  characters,  stands 
at  the  head  of  this  class ;  although  from  his  moral  attributes  some  naturalists 
have  denied  him  a  place  in  the  animal  kingdom. 

Order  1.  Get  ace  a.  PL  74,  fig,  112,  Balisna. 

"      2.  RuMiNANTiA.  a,  Cervidm;  fig,  ll3,  Cervus, 

b,  Bovidae ;  fig.  114,  Bos. 

c,  Camelidae ;  fig.  115,  Camelus. 
**      3.  Pachtdermata.  a,  Solipeda;   fig.  116,  Equus, 

b,  Snidm;  fig.  117,  Sus. 

c,  Proboscidea;^^.  118,  Ekphas, 
**      4.  Monotrbmata.  Fig.  119,  Omithorhynchus. 

«      5.  Edentata.  Fig.  120,  Manis.    Fig.  121,  Bradypus. 

^      6.  RoDENTiA.    Fig.  122,  Lepus.     Fig.   123,  Sciurus.    Fig.  124, 

Castor.     Fig.  125,  Mus. 
"     '  7.  Carnivora.  Fig.  126,  Didelphis  (possum).      Fig.  127,  Phoca 

(seal).      Fig.  128,  Mustela  (weasel).     Fig.  129,   Viverra 

(ferret).     Fig.  130,  Felis  (cat).      Fig.  131,  fiycwia.     -R^. 

132,  Canis  (dog).     -FY^.  133,  Ursus  (bear). 
"      8.  Insectivora.  Fig.  134,  Erinaceus. 

"      9.  Chiroptera.    J^'^.  135,  Vespertilio  (bat),     i^^.  136,  Pteropus. 
*'     10.  QüADRUMANA.  i^^.  137,  Ii^Tiur.    Pig^.  138,  Hapale.     Fig,  139, 

"     11.  BiMANA.  P^.  140,  Homo, 

The  order  and  classification  which  we  propose  to  adopt,  will  be  found  to 
differ  somewhat  from  the  system  given  above,  which  b  essentially  that  of 
Cuvier. 
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DESCRIPTIVE  ZOOLOGY. 


Class  Porifera. 


If  sponges  belong  to  the  animal  kingdom,  they  stand  at  the  lowest  point, 
where  they  will  constitute  a  class  to  which  Grant's  name  Porifera  may  be 
applied.  In  the  living  sponges  the  water  is  imbibed  through  the  smaller 
pores,  and  flows  out  of  the  larger  ones  in  a  regular  stream.  They  exhibit 
no  sensation  when  pierced,  torn,  burnt,  or  acted  upon  by  acids,  so  that  they 
are  exceeded  in  sensitiveness  by  many  plants. 

Dujardin  considers  that  he  has  proved  them  to  be  groups  of  animals.  In 
placing  a  fragment  of  living  sponge  under  the  microscope,  it  was  found  to 
shape  itself  into  rounded  masses,  the  edges  of  which  changed  their  form 
continually ;  and  small  bits  moved  by  contracting  and  expanding. 

Johnston,  in  his  History  of  British  Zoophytes,  classes  sponges  with  plants, 
on  the  ground  that  they  are  permanently  fixed,  not  irritable,  their  move- 
ments involuntary,  a  stomach  wanting,  and  from  their  resembling  the 
cryptogamia  in  taking  their  form  from  the  object  to  which  they  are 
attached. 

Mr.  Hogg  states  that  sponges  have  no  tentacles,  vibrillae,  mouth, 
oesophagus,  stomach,  gizzard,  alimentary  canal,  intestine,  anus,  Ovaria,  ova, 
muscles,  nerves,  ganglia,  irritability,  palpitation,  nor  sensation.  "  Surely, 
then,  we  cannot  any  longer  esteem  these  natural  substances  to  be  individual 
animals,  or  even  groups  of  animals,  in  which  not  one  organ  or  a  single 
function  or  property  peculiar  to  an  animal  can  be  detected." 

Sponges  are  usually  marine,  although  there  are  a  few  species  which  are 
found  in  streams  and  stagnant  water.  They  have  a  loose  texture,  covered 
and  penetrated  by  a  jelly-like  substance ;  and  they  are  perforated  with 
numerous  passages.  The  gelatinous  substance  seems  alone  to  be  present  in 
the  young,  the  fibrous  substance  appearing  at  a  later  period. 

The  species  of  spongia  are  numerous,  about  150  kinds  being  described  by 
Lamarck.  The  best  known  is  Spongia  officinalis  {pi  75,  ßg.  45).  It  is 
found  attached  to  rocks  and  stones  in  the  Mediterranean,  particularly  about 
the  Greek  islands,  where  they  are  collected  by  divers.  Its  reproduction  is 
so  rapid,  that  it  may  be  collected  in  the  same  place  after  an  interval  of  two 
years.  The  younger  specimens  are  the  most  sought  after,  on  account  of 
their  greater  delicacy.  Formerly  burnt  sponge  was  used  in  domestic 
medical  practice  for  goitre,  its  action  depending  upon  the  presence  of 
iodine. 

The  form  of  sponges  is  subject  to  an  endless  variety,  and  even  the  same 
■pecies  varies  to  a  great  degree,  apparently  with  the  locality ;  so  that  it  is 
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difficult  to  classify  them  properly.  They  are  principally  made  up  of 
irregular,  globular,  fan-shaped,  palmate,  branched,  cup-shaped,  funnel-shaped 
(often  of  great  size),  tubular,  leaf-shaped,  or  ragged  forms,  which  either 
surround  other  objects,  or  rise  upon  a  short  pedicle.  The  cup-shaped 
S,  usitaHssima,  and  the  trumpet-shaped  S,  tubceformis,  are  from  the 
American  seas.  The  former  is  an  article  of  commerce.  S,  fistularis  (pi, 
75,  ßg.  44)  is  a  large  brown  species,  with  fine  and  very  flexible  fibres,  from 
the  American  seas. 

Notwithstanding  the  investigations  of  zealous  inquirers,  polyps  have  not 
been  found  in  sponges.  A  number  of  observers  who  have  watched  their 
growth  from  the  commencement,  first  observed  the  gelatinous  substance, 
and  afterwards  the  filamentous  matter  in  it,  which  may  be  regarded  as  a 
skeleton.  The  growth  of  sponges  is  quite  different  from  that  of  corals,  as 
might  be  expected  from  the  absence  of  poljrps.  Some  regard  the  circulation 
of  water  through  sponges  as  a  kind  of  breathing  process,  a  view  which  is 
inadmissible.  With  respect  to  their  propagation,  but  little  is  satisfactorily 
known.  According  to  Olivi,  small  oval  bodies  are  found  in  the  jelly-like 
mass,  especially  in  autumn,  which  have  been  too  hastily  named  eggs. 

Sponges  contain  calcareous  or  silicious  spicula,  in  which  they  resemble 
certain  plants.  They  may  be  detected  by  burning  a  piece  of  sponge  and 
placing  some  of  the  ashes  beneath  a  microscope.  These  spicula  are 
uniform  in  each  species;  so  that  they  are  useful  in  affording  specific 
characters. 

The  chief  peculiarities  of  marine  sponges  are  also  found  in  the  fresh 
water  species,  as  Spongilla  lacustris ;  S,  fluviatilis ;  and  S,  friabilis, 
which  inhabit  swamps  and  running  streams.  The  three  named  species, 
however,  constitute  probably  but  one,  at  different  stages  of  growth. 

The  following  genera  are  placed  here,  because,  according  to  Milne 
Edwards,  they  have  no  polyps  (new  edition  of  Lamarck,  vol.  2,  p.  208, 
520,  522).     Some  of  the  best  authorities  place  them  among  plants. 

Penecillus  penecillus,  Linn.  (pi.  75,  flg.  37),  resembles  a  hair  pencil,  and 
the  stem  has  a  whitish  calcareous  crust  (American  seas).  Flabellaria 
apuntia,  Linn.  (fi^.  30)  (American  seas).  Acetabulum  mediterraneum  (fig. 
41).  Corallina  officinalis,  Linn,  (pi,  75,  fig.  38),  white,  reddish,  or  green, 
four  inches  long.  C,  rubens  (fig.  35)  (Mediterranean).  These  delicate 
bodies  were  long  supposed  to  partake  of  the  animal  nature  of  the  true 
corals ;  but  the  structure  is  now  considered  to  be  nearer  that  of  the  algae. 

Pedicellaria,  Müller  (pi.  75,  fig.  4),  is  a  portion  of  an  Echinus, 


Class  Infusosia. 

These  minute  animals  have  been  observed  and  studied  only  since  the 
discovery  and  improvement  of  the  microscope.  Several  species  were 
known  in  ancient  times,  because  they  occurred  in  such  numbers  as  to 
discolor  the  water  green  or  red,  in  the  latter  case  giving  it  the  appearance 
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of  blood;  but  no  one  anticipated  this  discoloration  (which  was  regarded  as  a 
mark  of  divine  displeasure)  to  be  due  to  animals. 

Leeuwenhoek,  in  1675,  first  observed  the  infusoria,  in  standing  rain  water, 
without  being  fully  convinced  of  their  animal  nature.  Subsequently,  in 
pursuing  some  medical  inquiries  into  the  nature  of  the  material  which  gives 
its  pungency  to  pepper,  he  made  an  infusion  of  this  substance,  which  he  was 
afterwards  astonished  to  find  swarming  with  animals.  They  were  subse- 
quently found  in  infusions  of  other  vegetables,  and  in  those  of  animal  and 
metallic  substances ;  and  although  it  has  been  found  that  infusions  are  not 
essential  to  their  production,  they  still  retain  the  name  of  Infusoria.  They 
are  also  called  Protozoa,  because  they  were  supposed  to  constitute  the  first 
appearance  of  animal  life.  In  the  year  1701,  Leeuwenhoek  discovered  that 
Rotifera,  from  the  sediment  which  had  been  dried  for  a  year  in  the  gutter 
of  a  roof,  could  be  revived.  From  this  date,  notwithstanding  the  number 
of  observers,  no  one  seemed  disposed  to  investigate  the  internal  structure 
of  these  minute  objects,  until  the  researches  of  Ehrenberg  showed  that  they 
are  provided  with  at  least  a  mouth  and  a  digestive  cavity. 

The  larger  species  of  Infusoria  attain  the  size  of  a  tenth  of  aline  or  more. 
The  body  is  gelatinous  and  naked,  but  some  are  protected  by  a  coriaceous, 
calcareous,  or  silicious  defence ;  and  as  these  mineral  materials  remain  after 
the  death  of  the  animal,  they  are  sometimes  so  abundant  as  to  form  entire 
geological  formations.  Some  Infusoria  have  the  body  covered  with  minute 
sandy  particles ;  others  have  only  a  shield  upon  the  back  ;  others  again 
have  the  entire  body  inclosed  in  a  case  with  one  or  more  openings.  When 
a  defence  is  present,  it  is  usually  in  a  single  piece,  although  there  are  some 
composed  of  more. 

The  Infusoria  are  usually  colorless  and  translucent,  but  some  are  green, 
some  yellow,  and  a  few  red ;  and  when  these  colored  species  are  very 
abundant,  they  give  the  water  a  discolored  appearance.  The  shape  is 
globular,  oval,  fusiform,  cylindrical,  vermiform,  or  irregular ;  and  some  are 
continually  varying  their  form,  so  that  the  same  individual  might  be  mis- 
taken for  several  distinct  species.  This  is  especially  the  case  in  the  genus 
Proteus,  which  has  derived  its  name  from  the  sudden  and  great  variation  of 
form  the  same  individual  assumes  under  the  eye  of  the  observer.  A  head, 
neck,  and  tail,  are  usually  distinguishable,  and  in  some  one  end  is  very 
long,  giving  the  animal  a  fanciful  resemblance  to  a  swan.  The  tail  is 
sometimes  used  as  a  foot,  and  in  some  species  is  capable  of  being  extended 
like  the  tube  of  a  telescope.  There  are  various  external  appendages  like 
spines  or  bristles,  but  the  most  usual  of  these  are  the  vibrillcB,  which  are 
used  in  locomotion,  and  to  draw  the  food  within  reach  by  forming  a  kind 
of  minute  whirlpool  in  the  water.  In  the  Rotifera  (which  are  really 
Crustacea)  the  vibrillse  are  arranged  in  two  circles  at  the  anterior  extremity; 
and  when  they  are  in  action,  some  observers  fancy  that  they  resemble 
wheels  in  a  state  of  rotation,  whence  the  name  of  rotifera. 

The  BaccilaricB  (now  regarded  as  plants)  are  united  together  side  by 
side  in  ribbon-like  bands.  B,  paradoxa  is  a  very  interesting  species,  which 
may  be  compared  to  a  ruler ;  but  as  many  individuab  rest  side  by  side  like 
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rulers  upon  a  table,  they  may  form  a  square  or  parallelogram. 
The  motion  is  peculiar,  each  single  body  (the  edges  remaining  in 
a  line)  being  capable  of  sliding  rapidly  along  the  one  with  which 
it  is  in  contact ;  so  that  when  those  upon  one  side  have  extended 
themselves,  the  whole  may  resemble  a  flag  attached  to  a  pole,  as 
in  the  diagram. 

The  Gaillonellce  (plants)  are  united  end  to  end,  forming  a 
chain.  In  the  genus  Meridion  the  individual  parts  or  frustules  are 
wedge-shaped,  so  that  when  placed  edge  to  edge  they  form  an  arch,  or  even 
a  circle  or  spiral.  In  Micrasterias  the  interior  is  divided  into  many  cells. 
Isthmia  has  an  end  fixed,  and  forms  rows,  the  parts  being  in  contact  at 
different  angles  by  a  small  isthmus. 

All  the  animal  Infusoria  seem  to  be  provided  with  a  mouth,  which  is 
generally  terminal,  but  sometimes  placed  near  the  middle  of  the  body.  The 
vent  is  not  always  present,  or  at  least  has  not  been  discovered  in  all,  so  that 
it  is  possible  that  the  undigested  portion  of  the  food  may  be  rejected  from 
the  mouth,  as  in  the  Polypi.  Where  it  has  been  observed,  the  vent  was 
near  the  mouth ;  or  upon  the  abdomen ;  or  at  the  posterior  extremity, 
above  or  below.  The  breathing  organs,  where  they  have  been  observed, 
appear  as  simple  openings.  The  organs  of  motion  are  the  tail,  foot,  bristles, 
vibrillaB,  &c. 

The  organs  of  sense,  as  far  as  known,  are  those  of  feeling  (of  which  the 
«SDOut,  and  perhaps  the  bristles,  are  the  organs),  and  perhaps  vision,  although 
Dujardin  doubts  the  existence  of  the  latter.  The  organs  supposed  to  be 
eyes  are  dark  red  or  black  stigmas  situated  anteriorly  upon  the  upper  side, 
and  Ehrenberg  thinks  that  a  glandular  body  beneath  them  performs  the 
(unction  of  an  optic  nerve.  Most  of  the  polygastrica  have  a  single  stigma, 
Distigma  has  two ;  some  of  the  Rotifera  (crustacea)  two,  three,  four,  or 
/nore,  arranged  in  two  clusters,  as  in  Theorus ;  in  a  semicircle,  as  in 
Cyclogena ;  or  upon  pedicles  (like  those  of  land  snails)  as  in  Otoglena,  It 
is  uncertain  whether  the  structure  of  these  eye-like  spots  resembles  that  of 
^ny  of  the  animals  above  them ;  or  whether  their  vision,  if  they  possess 
this  sense,  is  more  than  sufficient  to  distinguish  light  from  darkness.  Indeed, 
a  perfect  vision  would  scarcely  be  of  much  use  to  them,  as  they  are  said 
lot  to  sleep,  but  to  be  as  active  in  darkness  as  in  light. 

The  internal  organization  of  these  singular  animals  is  not  less  interesting 
<Jian  their  exterior  form ;  and  indeed  it  may  be  considered  the  more  sur- 
prising, when  their  size,  in  comparison  with  that  of  the  larger  animals,  is 
taken  into  consideration.  Their  movements  are  extremely  multifarious, 
and  for  all  these  there  is  an  appropriate  system  of  muscles.  These  may  be 
observed  running  in  various  directions,  the  most  interesting  being  those 
which  keep  up  the  unceasing  play  of  the  vibrillae.  But  these  organs  are 
not  confined  to  this  class,  vibrillae  being  found  externally  and  internally  in 
many  of  the  higher  animals. 

In  the  Polygastrica  Ehrenberg  represents  a  long  curved  intestine  with 
numerous  globular  bodies  suspended  to  it  somewhat  like  grapes,  from  the 
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mouth  to  the  vent,  which  he  regards  as  so  many  stomachs.  This  view 
passed  undisputed  for  a  considerable  time ;  for  although  other  observers 
failed  to  detect  the  connexion  between  the  supposed  stomachs  and  intestine, 
the  failure  was  attributed  to  want  of  skill  in  microscopic  manipulation. 
Ultimately  this  structure  was  doubted,  although  Pouchet  reaffirmed  it  in 
1848,  and  among  others,  Professor  Rymer  Jones  expresses  his  doubts  as 
follows : 

"  In  carnivorous  animalcules  which  devour  other  species,  we  might  expect, 
were  these  the  stomachs,  that  the  prey  would  at  once  be  conveyed  into  one 
or  other  of  these  cavities  ;  yet,  setting  aside  the  difficulty  which  must  mani- 
festly occur  in  lodging  large  animalcules  in  these  microscopic  sacs,  and 
having  recourse  to  the  result  of  actual  experience,  we  have  never  in  a  single 
instance  seen  an  animalcule,  when  swallowed,  placed  in  such  a  position,  but 
have  repeatedly  traced  the  prey  into  what  seemed  a  cavity  excavated  in  the 
general  parenchyma  of  the  body. 

"  In  the  second  place,  the  sacculi  have  no  appearance  of  being  peduncu- 
lated, and  consequently  in  a  certain  degree  fixed  in  definite  positions.  .  . 
So  far  from  their  having  any  appearance  of  connexion  with  a  central  canal, 
they  are  in  continual  circulation,  moving  slowly  upwards  along  one  side  of 
the  body,  and  in  the  opposite  direction  down  the  other,  changing,  moreover, 
their  relative  positions  with  each  other,  and  resembling  in  every  respect  the 
colored  granules  visible  in  the  gelatinous  parenchyma  of  the  hydra. 

"  With  respect  to  the  central  canal,  we  have  not  in  any  instance  been 
able  to  detect  it  .  .  .  much  less  the  branches  represented  as  leading  from  it 
to  the  vesicles  or  stomachs,  as  they  are  called.  Even  the  circumstances 
attending  the  prehension  of  food  would  lead  us  to  imagine  a  different 
structure  ;  witness,  for  example,  the  changes  of  form  which  Enchelis  pupa 
undergoes  when  taking  prey  almost  equal  to  itself  in  bulk.  Such  a  capability 
of  taking  in  and  digesting  a  prey  so  disproportionate,  would,  in  itself,  go  far 
to  prove  that  the  minute  sacculi  were  not  stomachs ;  as  it  evidently  cannot 
be  in  one  of  these  that  digestion  is  accomplished." — General  Outline  of  the 
Animal  Kingdom,  1841. 

The  observations  of  Dujardin  (Hist.  nat.  des  Zooph.  Infusoires,  184lf 
confirm  those  of  Jones.     He  thinks  that  they  do  not  lay  eggs. 

Many  of  Ehrenberg's  discoveries  were  made  by  infusing  indigo  or  carmine 
in  the  water  in  which  he  kept  Infusoria,  and  this  being  swallowed,  marked 
the  limits  of  the  internal  cavity.  He  did  not  detect  the  liver,  spleen,  or 
organs  of  circulation  and  respiration  ;  but  there  are  two  organs  in  the  gullet 
supposed  to  be  analogous  to  salivary  glands. 

All  Infusoria  live  in  the  water,  some  being  confined  to  fresh,  and  others 
to  salt  water ;  but  there  are  others  which  inhabit  both.  Some  swim  about 
almost  continually,  some  attach  themselves  at  will  to  plants  or  animals,  and 
others  are  attached  to  particular  animals,  as  to  the  Cyclops  or  waterflea,  the 
freshwater  Polypus ;  and  even  upon  or  within  other  Infusoria.  One  species 
is  found  in  the  rectum  of  frogs,  and  another  (Paramecium  compressum)  in 
the  intestines  of  the  earthworm.  Agassiz  has  observed  the  eggs  of  Planaria 
producing  a  species  of  "  Paramecium''  which  was  consequently  an  immature 
condition  of  that  animal.  All  the  attempts  of  Ehrenberg  to  detect  Infusoria 
as  inhabitants  of  the  air  have  failed. 
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The  modes  of  locomotion  in  the  Infusoria  are  various.  Some  swim  by 
means  of  the  vibrillae ;  some,  like  the  monads,  revolve  like  a  globe  on  its 
axis  ;  others  roll  upon  their  transverse  axis ;  others  glide  along  with  a  regulat 
motion  like  the  snails ;  and  others  like  the  leech. 

The  reproduction  of  the  Infusoria  takes  place  by  means  of  spontaneous 
division;  by  budding,  which  is  the  least  common;  and  perhaps  by  the 
ordinary  mode  of  generation,  although  this  is  denied  by  Dujardin,  who 
affirms  that  there  are  no  males ;  and  indeed,  no  indications  of  sexual  instinct 
have  been  observed  among  them.  The  first  mode  of  reproduction  occurs 
in  the  so-called  Polygastrica,  and  takes  place  either  transversely  or  longi- 
tudinally, each  half  forming  an  independent  animal.  The  division  is  not 
always  complete,  and  in  this  case  the  two  parts  remain  attached  to  each 
other.  Some  present  a  singular  peculiarity,  in  which  the  soft  part  alone  of 
the  animal  is  divided,  whilst  the  harder  parts  or  armor  remain  undivided,  as 
in  Ophrydium  versatile^  which  often  divides  itself  to  the  extent  of  millions, 
whilst  the  gelatinous  exterior  remains  entire,  although  it  increases  in  size. 
In  others  the  protection  is  corhpletely  divided,  whilst  the  animals  remain 
more  or  less  closely  united.  The  division  in  pedunculated  genera  does  not 
generally  extend  beyond  the  pedicle,  which,  in  case  the  divisions  are 
numerous,  resembles  the  trunk  of  a  small  tree.  This  remarkable  mode  of 
reproduction  by  division  proceeds  with  such  rapidity  under  favorable 
circumstances,  that  a  single  animal  may  give  rise  to  a  million  of  descendants 
in  the  course  of  eight  or  ten  days. 

The  sudden  and  unaccountable  appearance  of  Infusoria,  especially  in 
closed  vessels,  was  once  attributed  to  spontaneous  or  equivocal  generation, 
a  theory  which  still  has  its  defenders,  although  it  appears  to  be  pretty  well 
ascertained  that  such  a  hypothesis  is  not  necessary.  We  may  readily 
imagine  that  the  inconceivably  minute  eggs  of  such  creatures  (or  of  those 
of  which  these  animalcula  are  the  imperfect  condition)  can  be  raised  into 
the  air  with  vapor  and  transported  in  all  directions,  penetrating  wherever 
the  air  itself  finds  access. 

The  vital  power  of  some  species  (and  of  the  crustaceous  Rotifera)  is  so 
great  that  they  can  survive  with  so  little  moisture  as  to  be  considered  dry, 
exhibiting  no  signs  of  vitality  until  moistened  with  a  drop  of  water,  when 
they  resume  their  active  life.  Doyere  found  that  they  may  be  completely 
dried  in  sand,  in  the  dry  air,  or  in  a  vacuum,  and  be  revived  by  placing 
them  in  water.  When  placed  in  water  at  the  temperature  of  50^  Centigrade 
(=  126°  F.)  they  were  killed,  but  would  revive  if  the  temperature  did  not 
exceed  45°  or  48**  Cent.  Some  species  are  said  to  occur  naturally  in  warm 
springs  whose  temperature  equals  40°  or  50°  Cent. ;  whilst  some  species  are 
not  destroyed  by  being  frozen.  Ehrenberg  found  Infusoria  in  materials  taken 
from  floating  masses  of  ice,  and  in  sea  water  from  a  depth  of  1100  to  1600 
feet,  brought  by  Captain  Ross  from  the  regions  towards  the  south  pole, 
between  the  latitude  of  63®  and  78®,  where  the  temperature  must  have  been 
very  low,  and  the  light  much  reduced  at  such  a  depth.  • 

The  extent  of  certain  geological  strata  made  up  of  the  solid  parts  of  the 
Infusoria  is  extraordinary,  when  the  minuteness  of  the  aggregated  particles 
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18  considered ;  some  of  the  silicious  shields  being  so  smaU,  that»  according  to 
Ehrenberg,  one  hundred  millions  weigh  but  a  grain.  They  are  found  in 
flint,  semiopal,  bog  iron  ore,  ochre,  tripoli  (and  other  polishing  minerak 
which  owe  their  action  to  the  shields  of  silicious  species),  mountain  meal, 
a  clay  which  is  eaten  in  Lapland,  and  another  variety  in  South  America, 
but  which  probably  merely  fills  the  stomach  without  affording  nourishment 
Sometimes  these  remains  form  a  stone  sufficiently  light  to  float  in  water,  and 
strong  enough  to  .be  employed  in  building.  In  Lüneburg  and  about  Berlin, 
the  infusorial  strata  are  as  much  as  twenty  feet  deep  and  twenty  miles  in 
extent.  Infusorial  strata  have  been  discovered  by  William  B.  Rogers  upon 
the  Rappahannoc  river  at  Stratford  cliffs,  on  the  Potomac,  and  on  James 
River  below  City  Point ;  and  in  other  parts  of  Virginia.  These  deposits 
belong  to  the  miocene  formation. 

The  extent  of  the  artificial  group  Infusoria  will  probably  be  much  reduced 
as  researches  are  continued.  Kützing  has  separated  the  BacilUCria  and 
DiatomecB  as  Algce,  and  he  considers  Gaillonella  ferruginea  to  be  a 
conferva.  He  thinks  some  of  these  organisms  have  both  a  vegetable  and 
an  animal  nature,  and  that  in  such  simple  forms  the  distinction  between 
animal  and  vegetable  does  not  exist. 

The  observations  of  Unger,  Flotow,  Thuret,  and  C.  Th.  Siebold,  have 
thrown  doubts  upon  the  animal  nature  of  other  Infusoria  of  the  genera 
Enchelys,  Chlamidomonas,  Chilomonas,  Chaetoglena,  and  others.  These 
researches  seem  to  show  that  the  spores  of  Algae  are  locomotive  by  means 
of  vibrillae,  although  Unger  and  Bory  would  contend  that  these  supposed 
spores  are  animal  in  their  nature,  but  convertible  into  plants. 

Agassiz  considers  many  of  the  Infusoria  to  be  the  larvae  of  worms,  &c., 
and  he  seems  disposed  to  suppress  the  entire  class  by  distributing  its 
members  among  the  other  classes  of  animal  and  vegetable  nature.  There 
is  reason  to  believe  that  supposed  species  of  Leucophra  and  Difflugia  are 
immature  Alcyonellae.  Nevertheless,  it  would  be  premature  to  give  up  the 
entire  class  until  a  greater  number  of  the  more  distinct  forms  are 
ascertained  to  be  larvae,  because,  whilst  we  admit  that  individual  species 
may  have  been  described  under  several  distinct  names,  the  number  of 
infusorial  species  seems  too  great  for  the  comparatively  small  number  of 
worms,  &c.,  likely  to  be  derived  from  them. 

The  name  Infusoria  is  adopted  here  on  account  of  the  heterogeneous 
contents  of  the  division ;  but  if  future  observation  renders  it  probable  that 
the  removal  of  portions  will  still  leave  a  distinct  group,  incapable  of  union 
with  other  classes,  these  may  take  the  more  appropriate  name  of  Protoztm, 
sometimes  applied  to  the  entire  group ;  and  its  symbol,  to  extend  the  views 
of  Agassiz,  will  be  a  circle. 

Professor  J.  W.  Bayley  of  the  Military  Academy,  West  Point,  is  the  chief 
American  authority  upon  the  Infusoria.  Most  of  his  papers  may  be 
consulted  in  the  American  Journal  of  Science. 

W#  now  proceed  to  the  consideration  of  the  species  figured  in  the  atlas. 
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Anentera  (without  intestines). 

Montis  lens,  Muller  (/>/.  lb,  fig,  1),  is  about  j^ik  of  a  line  long.  The  line 
used  in  Natural  History  is  the  twelfth  part  of  a  French  inch. 

Vibrio  anguillula  {pi.  lb,  fig.  7).  This  active  species,  which  bears  some 
resemblance  to  an  eel,  is  found  in  vinegar  and  in  sour  paste,  and  can  be 
revived  after  having  been  desiccated.  It  is  by  some  placed  among  the 
worms,  while  Dr.  Joseph  Leidy,  a  distinguished  comparative  anatomist  of 
Philadelphia,  thinks  their  nature  may  be  vegetable.  His  remarks,  some- 
what condensed,  are  as  follows : 

"  Even  those  moving  filamentary  bodies  belonging  to  the  genus  Vibrio,  I 
am  inclined  to  think,  are  of  the  character  of  algous  vegetation.  Their 
movement  is  no  objection  to  this  opinion,  for  much  higher  confervae,  as  the 
Oscillatorias,  are  endowed  with  inherent  power  of  movement,  not  very 
unlike  that  of  the  Vibrio.  .  .  In  the  stomach  and  small  intestine  of  the 
toad,  Bufo  americanus,  there  exist  simple,  delicate,  filamentary  bodies.  One 
is  exceedingly  minute,  forms  a  single  spiral,  is  endowed  with  a  power  of 
rapid  movement,  and  appears  to  be  the  Spirillum  undula  of  Ehrenberg ;  the 
second  is  an  exceedingly  minute,  straight,  and  short  filament,  with  a 
movement  actively  mofecular  in  character,  and  is  probably  the  Vibrio 
lineola  of  the  same  author ;  the  third  consists  of  straight,  motionless 
filaments,  measuring  j^j  inch  long,  by  tt.Vtt  broad ;  some  were,  how- 
ever, twice,  or  even  thrice  this  length,  but  then  I  could  always  detect 
one  or  two  articulations,  and  these,  in  all  their  characters,  excepting  want 
of  movement,  resemble  the  Vibrio.  In  the  rectum  of  the  same  animal,  the 
same  filamentary  bodies  are  found,  with  myriads  of  Bodo  intestinalis ;  but 
the  third  species,  or  longest  of  the  filamentary  bodies,  have  increased 
immensely  m  number,  and  now  possess  the  movement  peculiar  to  the 
Vibrio  lineola,  which,  however,  does  not  appear  to  be  voluntary,  but 
reactionary ;  they  bend  and  pursue  a  straight  course,  until  they  meet  with 
some  obstacle,  when  they  instantly  move  in  the  opposite  direction,  either 
extremity  forward.  But  it  must  not  be  understood  that  these  facts  militate 
against  the  hypothesis  of  the  production  of  contagious  diseases  through  the 

gjency  of  Cryptogamia.     It  is  well  established  that  there  are  microscopic 
rytc^amia  capable  of  producing  and  transmitting  disease,  as  in  the  case  of 
the  Muscardine,  &c." — Proceed.  Acad.  Nat.  Sei.  for  October,  1849. 

Vibrio  tritici,  which  infests  wheat,  has  been  revived  by  moisture  after 
being  in  a  dry  condition  for  six  years. 

Gonium  pectorale  (pi.  75,  fig.  11,  enlarged)  is  an  interesting  species, 
resembling  a  table-shaped  mass,  in  which  there  are  about  sixteen  green 
animalcula.     When  abundant  they  give  a  green  color  to  the  water. 

Volvox  globator  (fig.  15,  enlarged)  was  discovered  by  Leeuwenhoek  in  1698, 
and  is  abundant  in  stagnant  water.  It  is  globular,  of  a  pale-green  color, 
and  from  one  third  to  a  sixth  of  a  line  in  diameter.  The  surface  is  finely 
reticulated  and  provided  with  vibrillae,  by  means  of  which  it  advances 
slowly  through    the  water  with  a  revolving  motion.      The  Volvox  is 
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sufficiently  transparent  to  allow  six  or  eight  smaller  bodies  of  the  same 
nature,  but  of  a  darker-green  color,  to  be  seen  moving  freely  about  the 
interior,  which  are  the  young ;  and  even  these,  towards  the  period  of  their 
exclusion,  contain  another  set  of  germs.  The  rupture  of  the  exterior  of  the 
large  body  sets  the  small  ones  free. 

Bursaria  vesiculosa  (fig,  3)  lives  in  the  rectum  of  frogs ;  it  is  oval,  and 
the  margin  is  provided  with  vibrillae  :  size  one  twentieth  of  a  line. 

Proteus  diffluens  (the  genus  has  also  been  named  Amasba)  (fig.  2), 
seldom  exceeds  one  twenty-fourth  of  a  line  in  size.  It  resembles  a  mass  of 
translucent  jelly,  which  is  continually  changing  its  form  from  rounded  to 
linear  or  cordate,  sometimes  projecting  parts  of  the  margin  in  various 
directions,  so  as  to  present  a  most  varied  outline. 

Cyclidium  glaucoma  (fig,  8)  is  remarkable  for  its  peculiar  motion,  which 
resembles  that  of  the  genus  Gyrinus,  a  waterbug,  which  swims  rapidly  in 
circles  on  the  surface  of  the  water. 

Trichodina  cometa  (fig,  14)  is  one  twenty-fourth  of  a  line  long,  and  lives 
as  a  parasite  upon  the  fresh-water  polyps  (fig.  21),  of  which  it  gnaws  the 
arms,  causing  death. 

Urocentrum  turbo  (fig,  13)  has  an  oval-triangular,  translucent  body,  and 
a  stem  about  one  third  of  its  length.  Length  from  one  thirty-sixth  to  one 
twenty-fourth  of  a  line.     Found  among  duck- weed. 

Carchesium  polypinum  (fig,  20)  has  a  bell-shaped  body,  mounted  upon  a 
slender,  spiral,  branched  stem,  formed  by  incomplete  division.  Found 
among  aquatic  plants. 


Enterodela  (with  the  intestines  evident). 

Opercularia  articulata  (pi,  75,  fig,  17)  is  composed  of  a  stout-branched 
stem,  two  or  three  lines  long,  each  of  which  supports  a  bell-shaped  body, 
which  is  subject  to  variations  in  shape.  It  attaches  itself  to  water  insects, 
and  is  sometimes  so  abundant  upon  them  as  to  present  the  appearance  of  a 
covering  of  mould. 

Stentor  mylleri  (fig,  18)  inhabits  aquatic  plants ;  when  extended,  it  is 
shaped  like  a  trumpet  or  funnel,  but  when  contracted,  it  exhibits  the  form 
represented  in  the  plate.  Its  length  varies  according  to  the  amount  of  its 
contraction,  from  one  tenth  to  one  half  a  line. 

Cryptomonas  ovata  (fig,  4)  is  a  lengthened  green  body,  one  forty-eighth 
of  a  line  long,  provided  with  a  delicate  shield. 

Bursaria  truncateUa  (fig,  12)  is  somewhat  egg-shaped,  with  one  end 
deeply  excavated :  one  fourth  to  one  third  of  a  line  long. 

Chilodon  cucullatus  (fig,  10)  is  somewhat  lengthened,  flat,  and  rounded, 
with  a  small  projection  in  front.     Common  in  stagnant  water. 

Trachelocerca  olor  (fig,  ö)   takes   its  trivial   name   from   the   distant 
resemblance  it  bears  to  a  swan.     It  lives  among  duck-weed  and  conferva, 
and  is  from  one  twenty-fourth  to  one  twentieth  of  a  line  long. 
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Trachelocerca  viridis  {fig,  6)  is  more  rare  than  the  preceding,  and 
inhabits  the  same  places.  It  takes  its  trivial  name  from  the  green  germs 
within  it. 

Paramecium  compressum  (fig.  9),  already  alluded  to,  is  from  one  twentieth 
to  one  twenty-fourth  of  a  line  long,  and  is  probably  an  early  stage  of  Planaria. 

The  structure  of  the  two  next  species  figured  among  the  Infusoria  shows 
that  they  are  Crustacea.  The  first  is  Rotifer  vulgaris  {pi.  Ih,  fig.  16), 
remarkable  for  the  two  circles  of  vibrillee  already  referred  to,  and  for  the 
posterior  forceps  by  which  it  attaches  itself  Melicerta  ringens  {fig.  19) 
can  withdraw  itself  into  an  external  case ;  it  lives  in  society,  and  has  the 
vibrillse  distributed  in  four  divisions. 


Division  I.  Radiata. 

The  radiated  division  of  the  animal  kingdom,  in  the  arrangement  of 
Agassiz,  and  to  a  certain  extent,  in  that  of  Milne  Edwards,  includes  all 
those  forms  in  which  the  radiated  structure  is  more  or  less  evident,  as  in 
the  Zoophyta,  the  Medusae,  and  the  Echinodermata.  In  Cuvier's  arrange- 
ment, the  Zoophyta  (under  which  term  he  includes  all  the  Radiata)  are  a 
heterogeneous  assemblage  of  radiated  forms,  Epizoic  Crustacea,  Intestinal 
Worms,  and  Infusoria. 

"  In  a  general  point  of  view,  we  may,  however,  compare  further,  all 
radiated  animals,  when  we  shall  find  that  they  really  constitute  a  natural, 
well  circumscribed  group  in  the  animal  kingdom,  agreeing  in  all  important 
points  of  their  structure,  bein^  strictly  constructed  upon  the  same  plan, 
although  the  three  classes  whicn  we  refer  to  this  great  department  differ  in 
the  manner  in  which  the  plan  is  carried  out. ' — Agassiz's  Lectures  on 
Etnh-yology,  Boston,  1849.     P.  43. 

The  Radiata  are  distributed  into  three  classes,  Colenterata,  Zoophyta, 
and  Echinodermata.  The  first  includes  the  Acalephse  or  Medusae,  to  which 
the  Hydroida  are  added ;  the  second  the  Zoophyta,  excluding  the  Hydroida ; 
and  the  third  the  Echinodermata. 

The  Hydroida  have  been  usually  placed  in  the  class  Zoophyta,  although 
in  the  development  of  some  of  the  families  in  which  it  has  been  observed, 
they  present  characters  indicating  a  great  affinity  with  the  Acalephae,  which 
in  their  turn  have  been  regarded  as  an  individual  class.  In  dismembering 
the  Zoophyta  to  unite  the  Hydroida  and  Acalephae,  we  may  either  apply  the 
name  of  the  latter  to  the  united  group,  or  choose  a  distinct  one.  The  latter 
course  is  preferable,  being  least  likely  to  cause  confusion,  and  we  have 
accordingly  adopted  the  name  proposed  by  Fry  and  Leuckart.  The  necessity 
of  this  union  is  insisted  upon  by  Forbes  in  his  British  Naked-eyed  Medusae, 
p.  82 ;  and  in  Agassiz's  Lectures  on  Embryology,  p.  44. 
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Class  1.    Colenterata, 


This  class  contains  the  orders  Hydroida,  Pulmonigrada,  Ciliograda, 
Cirrigrada,  Physograda,  and  Diphyida,  all  of  which  (excepting  the  first) 
constitute  the  Acalephae  of  Cuvier.  For  the  sake  of  uniformity  in  the 
nomenclature,  we  here  propose  the  name  Systoligrada,  instead  of  Diphyida, 
the  locomotion  being  similar  to  that  of  the  Pulmonigrada. 

Order  1.  Hydroioa.  The  order  Hydroida  contains  animals,  some  ot 
which  have,  and  some  have  not  a  corallum,  or  the  stony  material  named 
coral.  This  does  not  constitute  an  essential  distinction  here,  or  among  the 
Zoophyta,  because  the  condition  of  the  hard  material  is  different  in  different 
genera,  being  sometimes  merely  indicated  by  the  presence  of  calcareous 
granules  scattered  through  the  body. 

In  the  Hydroida  the  internal  cavity  is  tubular  and  simple,  apd  the  order 
includes  the  four  families,  Hydridae,  Sertularidse,  Campanularidie,  and 
Tubularidae. 

The  HydridcBy  of  which  the  fresh  water  polypus  is  a  familiar  example, 
occur  in  America  as  well  as  in  Europe.  It  forms  the  genus  Hydra^  and 
is  a  soft  naked  polyp  {pi,  75,  figs,  21-23)  found  attached  to  plants  in 
stagnant  water,  and  increasing  by  lateral  buds,  as  represented  in  figs,  22, 
23 ;  but  unlike  some  Zoophyta,  the  young  thus  produced  become  detached 
when  they  attain  a  certain  size.  The  internal  cavity  of  the  young  is  for 
some  time  continuous  with  that  of  the  parent,  so  that  the  nourishment  taken 
by  the  latter  can  be  digested  by  both.  Finally  the  young  gets  arms  of  its 
own,  the  cavity  closes  below,  and  the  new  animal  becomes  detached  and 
commences  an  independent  life.  This  mode  of  increase  takes  place  in 
summer.  Trembley,  by  watching  an  individual,  found  that  it  produced 
forty-five  young  in  two  months. 

This  genus  was  discovered  in  Europe  by  Trembley,  in  the  year  1739,  and 
we  have  observed  it  here.  It  attaches  itself  by  the  base  to  plants,  rubbish, 
or  even  aquatic  insects.  These  animals  move  somewhat  in  the  manner  of 
a  leech»  by  stretching  out  the  body  and  attaching  the  arms  to  an  object, 
then  drawing  up  and  attaching  the  base,  and  so  on  in  succession.  When 
placed  in  a  glass  of  water,  they  are  said  to  pass  from  the  shade  into  the 
light.  The  figures  represent  them  about  the  natural  size,  so  that  they  can 
be  pretty  readily  detected  with  the  naked  eye.  When  disturbed,  the  arms 
and  body  are  contracted  into  a  small  compass.  The  arms  are  used  to  catch 
their  prey,  which  consists  of  minute  Crustacea,  and  other  animal  food.  The 
body  is  usually  sufiiciently  translucent  to  allow  the  contents  of  the  internal 
cavity  to  be  seen. 

The  structure  of  the  Hydra  is  of  the  simplest  kind,  being  limited  to  the 
tubular  body  and  its  single  aperture  for  the  admission  and  exclusion  of  food ; 
and  the  margin  of  this  opening  is  fringed  with  from  six  to  eighteen  very 
elastic,  flexible,  and  thread-like  arms. 

Under  a  high  magnifying  power,  the  arms  of  Hydra  are  seen  to  be  studded 
with  hemispherical  projections,  which  resemble  a  bunch  of  grapes  when 
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Ihey  are  drawn  together  by  the  contraction  of  the  arms.  Most  of  these 
projections  support  a  short  hair,  some  are  armed  with  a  thorn,  and  others 
support  a  very  long  hair  ending  with  a  spur  composed  of  several  thorns 
around  a  pear-shaped  mass.  See  the  last  edition  of  the  Rdgne  Animal, 
Zoophytes,  pi.  64. 

It  is  evident  that  the  Hydr»,  like  the  Medusae  or  sea  nettles,  have  a 
stinging  power,  judging  from  the  manner  in  which  their  prey  is  paralysed 
when  seized.  Worms  which  will  live  and  move  for  some  time  when  cut 
into  fragments,  die  instantly  when  seized  by  a  Hydra ;  and  if  a  worm  which 
has  been  seized  is  taken  from  the  animal  before  it  is  swallowed,  it  does  not 
revive.  When  a  minute  animal  comes  within  reach  of  one  of  the  arms,  it 
is  seized  and  swallowed,  and  this  sometimes  happens  to  young  fishes. 
They  sometimes  even  swallow  each  other,  but  the  swallowed  individual  is 
cast  out  again  unhurt.  The  uniformity  of  structure  is  proved  by  the  fact 
that  if  the  animal  is  turned  inside  out,  the  food  can  be  digested  by  what  was 
once  the  outside. 

The  genus  Hydra  has  been  named  after  the  fabulous  monster  of  antiquity 
bearing  the  same  name,  because  parts  cut  away  will  be  reproduced  ;  and 
under  favorable  circumstances,  when  an  individual  is  divided  into  several 
parts,  each  part  will  become  a  perfect  animal.  It  is  probable  that  Hydra 
grisea  {pi.  75,  fig.  21),  H.  fusca  (fig.  22),  and  H.  viridis  (fig.  23),  are 
varieties  of  but  a  single  species. 

The  order  Hydroida,  according  to  Mr.  Dana,  contains  the  following 
families : 

1.  Hydrid<B.  Not  coralligenous. 

2.  SertularidcB.  Coralla  corneous.  Sertularia  ahietina  (pi.  75,  fig.  33). 
S.  polyzonalis  (fig.  30).  S.  operculata  (fig.  34).  Planularia  falcata  (fig. 
31).     Thuiaria  thuia  (fig.  32),  all  European. 

"  In  a  single  specimen  of  Plumularia  angulosa  collected  by  the  author  in 
the  East  Indies,  there  are  about  12,000  polyps  to  each  plumose  branch  ;  and, 
as  the  whole  zoophyte,  three  feet  long,  bears  these  plumes  on  an  average 
every  half  inch,  on  opposite  sides,  the  whole  number  of  polyps  is  not  short 
of  eight  millions ;  all  the  offspring  of  a  single  germ,  and  produced  by 
successive  budding." — Dana. 

3.  CampanularidcB.  Coralla  corneous,  calicles  pedicillate. 

4.  TuhularidcB.  Coralla  tubular  and  corneous.  Tuhulaina  indivisa  (pL 
15,  fig.  42)  (Atlantic  and  Mediterranean),  attached  to  stones  in  deep  water. 
T.  corrmata  (pi.  75,  fig.  29)  (Northern  seas).  Stem  one  third  of  a  line  in 
diameter.     In  this  genus  the  tentacles  are  not  retractile. 

The  remaining  orders  of  the  class  Colenterata  were  called  Acalephse  by 
Cuvier,  from  the  Greek  word  axaXij(pti  a  nettle,  from  the  stinging  quality 
which  many  of  these  animals  possess.  Blainville  gave  them  the  expressive 
name  of  Arachnoderma,  from  agayym  a  cobweb,  and  ^fiwx  the  skin,  from  the 
extreme  tenuity  of  the  tissues.  They  are  also  termed  Medusae,  sea-nettles, 
stang-fishes,  sea-jellies,  and  jelly-fish.  They  are  found  floating  in  all  seas, 
particularly  those  of  the  tropics ;  their  size  varies  from  one  sixth  of  a  line  to 
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two  feet,  and  the  weight  of  large  ones  reaches  fifty  or  sixty  pounds.  Yet 
this  great  mass  is  composed  almost  entirely  of  water,  which  pervades  the 
tissues,  and  these  are  of  such  extreme  tenuity  that  the  weight  of  one  of 
these  masses  is  reduced  by  desiccation  to  grains  instead  of  pounds. 

The  more  familiar  forms  belong  to  the  Pulmonigrada,  also  termed  Disco- 
phora,  which  may  be  compared  to  an  expanded  umbrella,  or  to  a  mushroom, 
the  alternate  contraction  and  expansion  of  which  enable  the  body  to  move 
through  the  water  with  the  convex  or  upper  surface  foremost ;  a  mode  of 
progression  which  has  afforded  a  name  to  the  order,  from  its  resemblance 
to  the  action  of  lungs. 

The  beauty  of  many  of  these  animals  equals  anything  in  organic  nature ; 
the  colors  are  prismatic  or  entirely  wanting,  and  in  the  latter  case,  the 
gelatinous  transparent  body  resembles  a  mass  of  colorless  liquid  gum,  which 
can  only  be  distinguished  by  its  motions  from  the  water  which  surrounds  it. 

"  When  in  a  jar  or  basin  they  are  often  very  difficult  to  distinguish,  but 
by  placing  the  vessel  in  the  sun,  we  see  their  shadows  floating  over  the  sides 
and  bottom  like  the  shadows  of  flitting  clouds  on  a  landscape.  These  soon 
guide  us  to  the  creatures  themselves,  and  before  long  we  distinguish  their 
ocelli  and  colored  reproductive  organs." — Forbes, 

The  disk  forming  the  greater  part  of  the  body  varies  from  hemispherical 
to  flattened  discoidal,  and  is  sometimes  lengthened  into  a  conical  or  sub- 
cylindrical  form.  The  central  portion  is  thickest,  and  the  inferior  surface 
is  concave.  The  margin  is  either  entire,  or  fringed  with  tentacles,  which 
vary  greatly  in  length,  number,  and  form.  Some  of  these  tentacles  have  a 
colored  spot  at  their  base  called  an  ocellus,  and  upon  this  Forbes  has  divided 
the  Discophora  into  two  groups ;  namely,  the  Steganophihalmata  (covered 
eyes),  in  which  the  ocelli  are  protected  by  membranous  lobes,  and  the 
Gymnophthalmata  (naked  eyes),  in  which  the  ocelli  are  not  protected.  The 
former  are  more  highly  organized  than  the  latter,  and  in  most  of  the  genera 
the  sexes  are  not  united  in  the  same  individual.  Agassiz  has  discovered  a 
nervous  ring  around  the  mouth,  with  branches  extending  to  the  ocelli ;  an 
arrangement  which  resembles  that  in  the  Echinodermata.  Ehrenberg  had 
made  a  less  distinct  announcement,  and  Dr.  Grant  announced  the  discovery 
of  a  nervous  system  in  Beroe,  in  the  year  1833. 

From  the  centre  of  the  concavity  of  the  disk  arises  the  peduncle,  which 
varies  much  in  size  and  shape,  in  some  genera  forming  a  considerable 
portion  of  the  animal,  and  in  others  being  reduced  to  a  slender  extensile  and 
contractile  tube,  at  the  extremity  of  which  the  mouth  is  situated.  The 
cavity  of  the  peduncle,  or  its  base,  is  the  stomach,  whence  branches  are  sent 
towards  the  disk,  around  the  margin  of  which  there  is  a  canal  connecting 
with  them.  These  radiating  gastro-vascular  branches  vary  in  number 
from  four  to  twelve  or  more.  In  the  naked-eyed  genera  they  are  seldom 
branched ;  and  when  they  are,  the  branches  run  to  the  marginal  canal,  as 
m  the  genus  Wilsia*  (Forbes,  Monog.  of  the  British  Naked-eyed  Medusas 


*  Named  after  Dr.  Will,  who  wrote  on  this  sabjeoi 

• 


Digitized  by 


Google 


RADIATA.  29 

London,  1848,  pi  1,  fig  1).  The  same  structure  occurs  in  Berenice  (Cuv. 
Rdgne  An.  Zooph.,  pi,  öB^fig.  !•).  In  the  covered-eyed  group,  the  branches, 
after  extending  about  two  thirds  the  distance  towards  the  edge  anasto- 
mose around  the  margin  in  a  broad  and  close  vascular  net- work  (beautifully 
exhibited  in  Milne  Edwards'  figure  of  Rhizostoma,  R.  An. pL  50). 

The  position  of  the  generative  system  is  variable  in  this  class.  In  general 
both  sexes  seem  to  be  united  in  the  same  individual. 

When  the  ocelli  are  present,  the  sense  of  sight  is  probably  sufficient  to 
enable  the  animal  to  distinguish  between  light  and  darkness,  and  the  sense 
of  hearing  may  also  be  present.  Their  food  is  furnished  by  small  marine 
animals,  among  which  the  Crustacea  fill  a  prominent  place.  The  sense  of 
feeling  is  probably  most  developed  in  the  palpi,  the  tentacles,  and  the  arms, 
arising  from  the  centre,  and  surrounding  the  mouth  or  pedicle. 

The  stinging  quality  is  not  universal  in  the  Medusae,  being  apparently 
confined  to  a  few  of  the  higher  forms.  Bathers  sometimes  suflTer  severely 
by  coming  in  contact  with  the  larger  species,  whose  long  tentacles  and  arms 
are  sometimes  entangled  around  the  limbs,  and  cast  ofi*  by  the  animal, 
leaving  the  sufferer  to  disengage  himself  from  these  unwelcome  appendages 
at  his  leisure.  The  stinging  property  is  supposed  to  be  confined  to  an 
external  coat  of  mucus,  which  the  animal  can  cast  off. 

The  luminousness  of  the  sea  is  due  chiefly  to  multitudes  of  acalephse. 

"  At  one  time,  the  evening  serene  and  delightful,  a  pleasant  breeze  just 
filling  the  sails,  and  the  bow  of  the  vessel  throwing  the  water  to  each  side, 
as  it  gracefully  parts  the  yielding  waves,  all  round  the  ship,  far  as  the  eye 
can  reach,  may  be  seen  mnumerable  bright  spots  of  light  rising  to  the 
surface,  and  again  disappearing,  like  a  host  of  small  stars  dancing  and 
sparkling  on  the  bosom  of  the  sea.  At  another  time,  the  night  dark  and 
lowering,  a  fresh  breeze  urging  the  ship  rapidly  onwards  through  her 
pathless  track,  upon  looking  over  the  stern,  in  addition  to  the  smaller  specks 
just  now  mentioned,  large  globes  of  living  fire  may  be  seen  dancing  in  the 
smooth  water  in  the  wake  of  the  rudder ;  now,  at  a  great  depth,  shining 
through  the  water,  then  rising  rapidly  to  the  surface,  they  may  be  seen,  as 
they  reach  the  top  of  the  wave,  flashing  a  bright  spark  of  light,  sufficient 
almost  to  dazzle  the  eyes  of  the  beholder ;  and  now,  again,  they  may  be 
traced  floating  majestically  along,  till  they  gradually  disappear  in  the 
darkness  of  the  water  in  the  distance.  At  other  times,  again,  when  light 
rain  is  falling,  or,  perhaps,  previously  to  the  rain  coming  on,  when  a  light 
nimbose  cloud  is  overspreading  the  skv,  upon  the  water  being  agitated  by 
the  ship  passing  through  it,  a  beautiful  general  luminousness  is  diffused  all 
round,  bright  enough  to  illuminate  the  wnole  ship's  side,  and  the  lower  large 
sails ;  and  it  is  no  unusual  occurrence  to  have  the  appearance  so  bright, 
that  a  person  with  little  difficulty,  and  near  the  surface  of  the  water,  might 
be  enabled  to  read  a  book  by  its  aid.  .  .  It  is  in  warmer  regions  and 
more  southerly  latitudes  that  this  phenomenon  attains  its  greatest  degree 
of  brilliancy  and  beauty." — W.  Baird,  On  the  Luminousness  of  the  &a, 
with  figures,  Mag,  Nat,  Hist,  1830,  vol.  3,  p.  308  ;  vol.  4,  p.  500.  See 
also  vol.  6,  pp.  314-319. 

Luminous  acaleph»  occur  upon  the  coast  of  the  United  States,  and  they 
may  be  observed  on  a  night  passage  in  a  steamboat  in  Long  Island  Sound. 
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The  light  is  usually  produced  under  exciting  circumstances,  or  when  the 
animal  is  disturbed,  and  all  parts  do  not  produce  light  Spailanzani  found 
that  in  cutting  off  the  margin  for  about  half  an  inch,  the  latter  remained 
phosphorescent,  which  was  not  the  case  with  the  disk. 

Order  2.  Pulmonigrada.  The  following  species  of  this  order  are  figured: 
Thaumantias  cymhaloidea  (pi.  76,  fig,  73),  Northern  Seas.  Aurelia  aurita, 
Linn.  (fig.  74),  Northern  Seas ;  six  to  ten  or  eleven  inches  in  diameter. 
In  this  genus  the  mouth  is  surrounded  with  four  arms,  and  the  central 
peduncle  is  wanting.  This  species  has  a  bluish  disk,  fringed  with 
slender  tentacles,  and  having  eight  marginal  ocelli,  which  are  black,  with  a 
red  point  above.  Beneath  there  are  four  long  fringed  central  arms,  with 
the  mouth  between  them.  Sometimes  the  margin  of  the  arms  contains  eggs. 
The  ovaries,  however,  have  their  openings  between  the  base  of  each  pair 
of  arms ;  there  are  four  of  them  shaped  like  a  horse-shoe,  and  of  a  purple 
color,  which  renders  them  visible  from  above,  as  seen  in  the  figure. 

Order  3.  Ciliograda.  This  order  (also  named  Ctenophora  by 
Eschscholtz)  is  named  from  its  organs  of  motion,  which  consist  of  a  series 
of  flat  phosphorescent  vibrillae,  arranged  longitudinally  upon  the  surface  of 
the  body,  along  the  eight  ribs,  and  by  the  action  of  which  progression  is 
effected.  These  vibrillae  are  arranged  with  their  flat  surfaces  nearly  in 
contact,  and  they  are  raised  slowly  and  struck  rapidly.  Some  authors 
suppose  them  to  subserve  the  purpose  of  gills  as  well  as  organs  of  locomotion. 
The  genus  Beroe,  which  is  a  good  example,  varies  in  form  from  globular  to 
cylindrical,  but  a  little  compressed.  The  cavity  beneath  is  very  large,  and 
the  animal  moves  with  the  mouth  foremost.  In  addition  to  the  mouth  there 
is  an  excretory  orifice.  Cestum  veneris  has  a  ribbon-shaped  body,  the  two 
margins  of  which  are  fringed  with  beautifully  colored  phosphorescent 
vibrillfiB,  which  at  night  give  the  animal  the  appearance  of  a  band  of  flame, 
as  it  moves  through  the  water.  It  attains  the  length  of  three  or  four 
feet. 

Order  4.  Cirrigrada.  The  form  is  discoidal,  and  there  is  an  internal 
subcartilaginous  discoidal  skeleton,  which  distinguishes  them  from  the 
Pulmonigrada.  In  Porpiia  (pi.  16,  fig.  83)  the  margin  is  fringed  with 
stout  claviform  tentacles,  provided  with  three  ranges  of  pedunculated 
glands  or  suckers.  The  stomachal  pedicle  is  large,  and  surrounded  by 
numerous  tentaculiform  cirri,  by  means  of  which  locomotion  is  efiected. 
These  bear  some  resemblance  to  the  tentacles  of  the  Actiniae,  to  which 
Blainville  thinks  the  order  has  some  aflSnities.  In  Velella  (F.  spirans, 
Forsk.,  pi.  76,  fig.  84),  besides  an  oval  cartilaginous  skeleton,  there  is  a 
vertical  process  arising  from  it  which  supports  a  crest-like  membrane. 

Order  5.  Physoorada.  This  order  was  called  Hydrostatic  Acalephae  by 
Cuvier,  a  designation  which,  like  the  proper  name,  points  to  a  peculiarity 
of  structure,  namely,  the  support  of  the  body  by  one  or  more  air-vessels, 
which  cause  the  animal  to  float.  Physalia  physalis,  Linn.  (pi.  77,  fig,  1), 
possesses  stinging  qualities ;  it  inhabits  the  Gulf  of  Mexico  and  the  Atlantic, 
and  is  known  to  sailors  as  the  Portuguese  man-of-war.  The  air-vessel  is 
very  large,  and  has  a  small  i^rture  at  each  end,  from  which  the  air  can  be 
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expelled  when  the  animal  wishes  to  sink.  It  is  probable  that  this  may  be 
aooomplished  to  a  certain  extent  by  the  muscular  power  of  the  air-vessel. 
Blainville  thinks  that  this  order  (which  wants  the  radiated  character),  with 
Beroe  and  Diphyes,  may  be  allied  to  the  Mollusca,  and  in  the  year  1836  he 
proposed  for  them  the  name  MalacHnozoaria,  under  the  impression  that 
they  constitute  an  intermediate  division. 

Okder  6.  Ststoligrada.  The  name  Diphyida  is  derived  from  that  of  the 
genus  Diphyes,  in  allusion  to  its  double  nature,  each  animal  being  composed 
of  two  somewhat  conical  pieces,  the  point  of  one  being  inserted  a  short 
distance  into  the  larger  end  of  the  other,  and  retained  by  a  very  slight 
attachment.  See  the  Penny  Cyclopaedia  for  an  extended  account,  illustrated 
with  figures,  of  this  and  the  preceding  orders. 


Of 


Sars,  a  distinguished  naturalist  of  Norway,  discovered  in  1836  that  some 
of   the   Acalephae    resemble    the    Zoophyta,   in    having   a  gemmiparous 
reproduction.     He  observed  certain  projections  from  the  base  of  the  pedicle 
(or  exterior  of  the  stomach),  which  proved  to  be  budding  young,  attached 
by  the  upper  or  outside  portion  of  their  disk.     These  young  resemble  the 
adult  in  all  essential  particulars,  and,  like  the 
Hydrae,    they    have    an    independent     action 
previous  to  their  separation  from   the  parent. 
This  is  represented  at  a,  in  the  annexed  figure 
of  Lizia  octopunctata  of  Sars  (an  animal  about 
one  fourth  of  an  inch  long),  as  given  by  Forbes. 
The   species   is  named  from   the   eight   black 
ocelli,  four  of  which  are   large,  and   towards 
these    the    gastric   vessels    are    directed.      In 
Sarsia     prolifera,     Forbes,     the     gemmation 
takes    place    at    the    base    of    the    exterior 
tentacles. 

We  come  now  to  describe  a  mode  of  generation  which  has  no  parallel  in 
the  higher  animal  forms,  and  to  which  the  Meausae  and  some  other  animals 
are  subject.  This  mode  is  termed  Alternation  of  generations  by  the 
Danish  naturalist,  Steenstrup,  who  has  the  credit  of  generalizing  the  facts 
upon  which  the  theory  is  founded,  and  of  which  he  is  in  part  the  discoverer. 
An  English  translation  of  his  work  on  the  subject,  by  George  Busk,  was 
published  by  the  Ray  Society  in  1845,  entitled,  "  On  the  Alternation  of 
Generations ;  or  the  Propagation  and  Development  of  Animals  through 
Alternate  Generations  :  a  peculiar  form  of  fostering  the  young  in  the  lower 
classes  of  animals."  Besides  this  author,  the  chief  observers  in  this  curious 
branch  of  science  are  Chamisso,  who  published  observations  on  the  Salpae 
in  1819 ;  Sars,  on  the  Medusaa,  between  1828  and  1841 ;  Siebold  and 
Lov^n  in  1837;  ai[id  Van  Beneden  in  1844-7.  (See  the  Cyclop,  of  Anat. 
and  Phys.,  Art.  Polypifera) 

This  phenomenon  is  described  by  Steenstrup  as  that  of  '<  an  animal 
producing  an  ofifspring,  which  at  no  time  resembles  its  parent,  but  which, 
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on  the  other  hand,  itself  brings  forth  a  progeny,  which  returns  in  its  form 
and  nature  to  the  parent  animal,  so  that  the  maternal  animal  does  not  meet 
with  its  resemblance  in  its  own  brood,  but  in  its  descendants  of  the  second, 
third,  or  fourth  degree  or  generation ;  and  this  always  takes  place  in  the 
different  animals  which  exhibit  the  phenomenon  in  a  determinate  generation, 
or  with  the  intervention  of  a  determinate  number  of  generations.  This 
remarkable  precedence  of  one  or  more  generations,  whose  function  it  is,  as 
it  were,  to  prepare  the  way  for  the  later  succeeding  generation  of  animals, 
destined  to  attain  a  higher  degree  of  perfection,  and  which  are  developed 
into  the  form  of  the  mother,  and  propagate  the  species  by  means  of  ova, 
can,  I  believe,  be  demonstrated  in  not  a  few  instances  in  the  animal 
kingdom." 


3  4  5  6 

When  a  medusa,  as  Aurelia  aurita  (pi.  76,  fig.  74),  produces  an  egg,  the 
progeny  resembles  an  animalcule  (Diagram,  fig.  1),  which  moves  in  the 
direction  of  the  arrow  by  means  of  vibrillae.  The  anterior  extremity  has  a 
round  sucker  (but  not  a  mouth),  by  means  of  which,  after  several  changes 
of  form,  it  attaches  itself  to  some  extraneous  object  (Diagram,  ^^.  2).  The 
changes  still  continue,  the  two  projections  at  the  free  end  are  extended,  a 
mouth  is  formed  in  the  centre,  and  a  second  pair  of  projections  arises 
between  the  first.  About  the  fifth  or  sixth  day  the  four  tentacles  have  become 
longer,  and  the  body  quadrate,  and  the  animal  now  constitutes  the  supposed 
perfect  genus,  Scyphistoma  (Diagram,  fig.  3),  of  Sars.  In  the  next  place, 
four  additional  tentacles  arise  between  the  four  earlier  ones,  and  this 
production  continues  until  the  number  equals  twenty-eight  or  thirty,  and  by 
this  time  the  animal  resembles  a  polyp. 

In  the  subsequent  changes  an  entirely  new  phenomenon  is  observable. 
The  free  extremity  of  the  body  begins  to  show  indications  of  a  division  into 
segments,  of  which  one  is  shown  in  Diagram,  fig.  4 ;  the  length  and 
number  of  segments  increase,  the  body  becomes  cylindrical,  and  is  now 
about  a  line  in  diameter  (its  original  size  being  that  of  a  grain  of  sand),  the 
upper  margin  of  the  segments  becomes  free  and  divided  into  lobes 
(Diagram, ^^.  5),  capable  of  independent  motion,  when  the  form  constitutes 
the  supposed  genus,  Strohila,  of  Sars,  named  from  its  resemblance  to  the 
cones  of  a  pine  tree. 
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Finally,  the  union  between  the  segments  is  more  and  more  reduced,  until 
they  separate  like  a  pile  of  hemispherical  cups,  as  in  Diagram,^^.  6,  when 
they  are  seen  to  be  separate  animals  in  an  inverted  position ;  in  fact,  the 
young  or  larvee  of  Aurelia  (pL  76,  fig.  74).  These  larvae  (constituting  the 
supposed  genus  Ephyra)  are  about  a  line  in  width,  and  continue  growing 
and  passing  through  such  a  change  as  to  give  it  the  structure  of  the  adult, 
which  it  acquires  when  about  an  inch  in  size.  It  is  not  precisely  known 
what  becomes  of  the  polypiform  head  of  the  Strobila  (Diagram,  fig.  ö),  but 
the  base  is  said  to  produce  a  new  set. 

It  appears  from  these  facts  that  the  animal  (Diagram,  fig.  1)  hatched 
from  the  egg  of  a  medusa,  does  not  become  a  free  medusa,  but  a  kind  of 
polyp,  Scaphistoma  strobila,  which  does  not  produce  its  like,  but  from 
which  medusae  are  developed.  The  poljrpoid  nurse,  as  it  has  been  termed, 
is  uniformly  an  undeveloped  female,  whilst  of  the  resulting  medusae,  some 
are  male  and  some  female.  The  nurse,  like  the  adult  medusa,  has  the 
power  of  increase  by  budding. 

The  annexed  fig.  1  represents  an 
individual  of  the  presumptive  genus 
Coryne,  placed  in  the  family  Tubu- 
laridae  (p.  27).  The  head  is  a  six- 
armed  hydroid,  beneath  which  are 
four  quadrate,  bell-shaped  bodies, 
which  are  not  organs,  but  distinct 
^  ^  ^  individuals  of  an  entirely  different 

form  from  the  hydroid.  In  the  concavity  of  each  is  suspended  a  quadrate 
stomach,  as  shown  in  fig.  2.  These  bodies  have  an  independent  motion, 
sucking  the  water  in,  and  throwing  it  out  like  the  Medusae.  They  finally 
detach  themselves,  and  swim  freely  like  medusae,  to  which  they  bear  a  close 
resemblance.  Steenstrup,  who  observed  this  species  in  Iceland,  found 
larger  individuals  {fig.  3),  which  he  considers  the  adult  medusaform  of  the 
former,  in  which  one  of  the  angles  bears  a  lobed  organ  and  two  threads, 
which  he  regards  as  female  generative  organs.  Steenstrup  regards  Coryne 
as  "  a  previous  generation  of  preparative  nurses,  which  are  so  far  asexual, 
inasmuch  as  that  their  generative  organs  are  not  developed." 

Forbes  describes  two  minute  British  species  allied  to  fig.  3,  under  the 
generic  name  of  Steenstrupia,  suggesting  that  they  may  be  a  stage  in  the 
history  of  some  hydroid  form. 

Class  2.  Zoophyta. 

The  Zoophyta  are  chiefly  marine ;  some  species  are  sedentary  and  others 
free ;  some  live  as  single  independent  animals,  and  others  are  collected 
together  in  large  colonies,  the  base  of  the  stems  being  united.  Some  are 
without  a  hard  support,  others  secrete  a  stony  skeleton,  which  is  named 
coral  (coRALLUM,  COR  ALL  A  in  the  plural). 

The  corallum  is  not  usually  external  like  the  shell  in  the  Mollusca,  as  is 
popularly  supposed,  but  an  internal  secretion  "  entirely  concealed,"  in  the 
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words  of  Dana,  "  within  the  polyp,  as  oompletely  as  the  skull  of  an  animal 
beneath  its  fleshy  covering.  All  corals  are  more  or  less  cellular«  and 
through  these  cellules  the  animal  tissues  extend."  In  some,  however,  the 
coral  is  exposed,  as  when  the  increase  takes  place  by  a  terminal  secretion 
upon  a  separate  stem,  when  the  apex  alone  is  living,  and  as  the  stem 
increases  in  length  the  part  below  dies.  This  increase  above  and  death 
below  are  common  in  most  corals,  and  to  this  the  great  masses  of  coral  are 
attributable.  According  to  Dana,  a  solid  dome  of  Astraea,  twelve  feet  in 
diameter,  has  a  living  exterior  of  only  a  half  or  three  fourths  of  an  inch  in 
thickness. 

The  classification  adopted  here  is  chiefly  that  of  James  D.  Dana,  as 
given  in  his  magnificent  work  on  Zoophytes,  the  result  of  his  labors  in  the 
United  States  Exploring  Expedition.  The  characters  of  the  families  are  in 
most  cases  condensed  from  the  same  work. 

The  Order  Actinoida  includes  not  only  the  flower-shaped  genera,  like 
Actinia  (pi  77,  figs,  5,  6),  which  do  not  secrete  a  coral,  but  also  numerous 
coralligenous  genera.  The  name  of  this  order,  from  the  Greek  axrtv,  a 
ray,  is  in  allusion  to  the  radiated  arrangement  of  the  tentacles,  which, 
when  expanded,  in  many  cases  resemble  the  petals  of  a  flower.  When 
contracted  this  resemblance  disappears,  and  the  mass  may  be  compared  to 
a  lemon  in  shape.  Lesueur  has  described  a  species  {Ä,  marginata)  from 
Massachusetts  Bay.     (Jour.  Acad.  Nat.  Sei.  i.  172.) 

The  Actiniae  are  found  in  the  sea,  attached  to  stones,  submerged  timber, 
&c.  They  have  the  power  of  detaching  themselves  and  floating,  and 
of  creeping  slowly  upon  their  flat  base,  at  the  rate  of  about  two  inches  in 
an  hour.  The  texture  of  the  exterior  is  either  fleshy  or  coriaceous,  the 
surface  slimy,  smooth,  or  tuberculous,  and  very  sensitive.  The  mouth  is 
simple,  and  fringed  by  the  tentacles.  These  organs  being  tubular,  they  are 
expanded  by  having  water  forced  into  them,  and  when  they  contract,  the 
water  is  ejected  through  a  minute  terminal  perforation.  The  tentacles  of 
some  species  resemble  the  Acalephae  in  having  a  stinging  power. 

The  interior  of  the  Actiniae  is  taken  up  with  the  stomach,  which  is  a 
simple  sac,  of  which  the  mouth  is  the  opening,  and  extending  nearly  to  the 
base  of  the  animal,  where  it  communicates  with  the  visceral  cavity, 
occupying  the  space  between  the  stomach  and  the  exterior  wall.  The 
cavity  is  provided  with  a  series  of  vertical  muscular  partitions,  more  or 
less  perfect,  which  extend  from  the  exterior  wall  to  the  stomach,  so  that  a 
transverse  section  of  the  animal  would  resemble  a  wheel,  of  which  the  nave 
would  represent  the  stomach,  and  the  spokes  the  visceral  partitions. 

The  Actiniae  feed  upon  fish,  crabs,  shell-fish,  &c.,  the  shells  and  other 
indigestible  parts  being  ejected  from  the  mouth  after  a  period  of  ten  or 
twelve  hours.  A  large  individual  sometimes  accidentally  swallows  a  smaller 
one,  but  the  latter  is  usually  cast  out  unharmed,  as  in  the  case  of  the 
Hydra.  The  objects  swallowed  are  sometimes  as  large  as  the  Actinia 
itself  in  a  state  of  repose.  The  following  account  is  given  in  G.  Johnston's 
excellent  History  of  British  Zoophytes. 

''  I  had  once  brought  me  a  specimen  of  Act  gemmacea,  that  might  have 
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been  originally  two  inches  in  diameter,  and  that  had  somehow  contrived  to 
swallow  a  valve  of  Pecten  maximus  of  the  size  of  an  ordinary  saucer.  The 
shell,  fixed  within  the  stomach,  was  so  placed  as  to  divide  it  completely 
into  two  halves,  so  that  the  body,  stretched  tensely  over,  had  become  thin 
and  flattened  like  a  pancake.  All  communication  between  the  inferior 
portion  of  the  stomach  and  the  mouth  was,  of  course,  prevented ;  yet, 
instead  of  emaciating  and  dving  of  an  atrophy,  the  animal  had  availed  itself 
of  what  undoubtedly  had  been  a  very  untoward  accident,  to  increase  its 
enjoyments  and  its  chances  of  double  fare.  A  new  mouth,  furnished  with 
two  rows  of  numerous  tentacula,  was  opened  upon  what  had  been  the  base, 
and  led  to  the  under  stomach ;  the  individual  had,  indeed,  become  a  sort  of 
Siamese  twin,  but  with  greater  intimacy  and  extent  in  its  unions !" 

The  Actiniae  are  hermaphrodite ;  the  reproduction  is  both  by  division  and 
by  eggs ;  and  the  eggs  or  young  (as  the  case  may  be)  are  ejected  through 
the  mouth,  or  rarely,  by  a  kind  of  abortion,  through  the  tentacles,  according 
to  Contarini.  The  young  do  not  differ  essentially  from  the  adult,  the  chief 
difierence  being  in  the  small  number  of  their  tentacles. 

The  Actiniae  reproduce  lost  parts,  especially  the  tentacles,  with  great 
facility  ;  and  when  the  body  is  cut  into  two,  three,  or  even  four  parts,  each 
may  survive  and  become  a  complete  animal.  If  the  section  is  horizontal, 
the  lower  part  acquires  a  new  mouth  and  tentacles,  and  the  upper  part  a 
new  base,  although  in  one  instance  the  latter  produced  a  second  mouth,  so 
that  food  was  taken  at  both  extremities  of  the  new  animal.  These 
experiments  indicate  that  the  base  has  the  greatest  vital  power.  (See 
Contarini,  Trat,  delle  Auinie,  &c.,  Agassiz's  Lectures,  and  Johnston's  Zooph.) 

Actiniae  will  survive  after  being  placed  in  water  hot  enough  to  blister  the 
skin,  and  they  may  be  frozen  and  thawed  with  impunity,  but  immersion  for 
a  few  minutes  in  fresh  water  kills  them. 

The  order  Actinoida  contains  the  sub-orders  Actinaria  and  Alcyonaria, 
and  the  families,  according  to  Dana,  are  as  follows : 
Sub-order  1.  Actinaria. 

Often  coralligenous,  cells  lamelliradiate. 

Tribe  1.  As^rcsacea, 

Many  tentacles  in  imperfect  series ;  coralla  calcareous,  with  multiradiate 
cells,  with  the  lamellae  extending  beyond  the  cells. 

Fam,  1.  ActinidcB.  Not  coralligenous,  usually  attached,  but  sometimes 
floating  in  the  sea.  Actinia  {pi  11  y  figs.  5, 8).  Lucemaria  {pi  16,  fig.  72). 
(Johnst.  Zooph.,  p.  228.     R.  An.  pi  63,  with  anatomical  details.) 

Fam.  2.  AstrcncUß,  Coralla  calcareous,  tentacles  marginal,  coralla  with 
excavate  cells,  stars  circumscribed.  Astrea  astroites  {pi  75,  fig.  62). 
Meandrina  lahyrinthica,  Linn,  {pi  l^,fig.  64) ;  hemispherical,  with  long 
winding  lines  :  American  seas. 

Fam.  3.  Fungidm.  Disks  not  circumscribed,  tentacles  scattered,  short, 
or  obsolete ;  simple  or  aggregate-gemmate ;  when  aggregate  the  disks  are 
confluent ;  surface  of  the  coralla  stellate,  without  proper  cells.  Fungia 
fungites,  Linn,  {pi  75,  fig.  65),  has  a  circular  coral,  with  radiating 
lamellae,  like  the  under  surface  of  some  mushrooms ;  beneath  granulated, 
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A  common  species  from  the  Indian  Ocean  and  Red  Sea.  In  this  genus  the 
corallum  is  formed  by  a  single  polyp,  which  covers  it  beneath  as  well  as 
above.  The  tentacles  are  scattered,  and  when  touched,  are  withdrawn 
between  the  lamellae. 

Tribe  2.  Caryophyllacea, 

Tentacles  numerous,  in  two  series ;  coralla  calcareous,  cells  multiradiate, 
interstitial  surface  not  lamello-striate.    The  fourth  family  is  not  coralligenous. 

Fam,  1.  Ct/athophyllidcB,  Interior  middle  of  each  corallum  usually 
transversely  or  obliquely  cellular. 

Fam.  2.  Caryophyllidce.  Tentacles  crowded  and  long,  mouths  far 
exserted ;  interior  of  the  corallum  not  transversely  cellular,  rays  of  the  cells 
more  than  twelve.  Oculina  virginea,  Linn.  (pi.  75,  fig,  ö8).  White, 
eighteen  inches  high,  East  and  West  Indies  and  the  Mediterranean.  O. 
gemmascens  (pL  75,  fig.  ö9).     White,  eight  inches  high. 

Fam.  3.  Gemmiporidce.  Tentacles  short  and  marginal,  in  two  or  three 
series ;  disk  broad,  somewhat  convex ;  coralla  porous,  calicles  with  a  thick 
margin.     ?  Explanaria  ananas  {pL  75,  fig.  63). 

Fafn.  4.  Zoanthidce.  Exterior  subcoriaceous,  tentacles  short  and 
marginal,  in  two  or  three  series. 

Tribe  3.  Madreporacea. 

Tentacles  in  a  single  series,  seldom  more  than  twelve,  sometimes  obsolete; 
coralla  calcaieous,  cells  small,  six-  to  twelve-rayed,  or  obsolete ;  interstitial 
surface  not  lamello-striate. 

Fam.  1.  MadreporidcB.  Tentacles  twelve;  cells  deep,  extending  to  the 
centre  of  the  corallum.     Madrepora  prolifera  {pi.  75,  fig.  60). 

Fam.  2  Favositidce.  Tentacles  twelve ;  lime  secreted  periodically  at 
base,  so  that  the  interior  of  the  corallum  is  septate,  rarely  solid.  Pocillopora 
polymoipha  (pi.  75,  fig.  55).     (Lamarck,  2,  311.)     Red  Sea. 

Fam.  3.  Poritidce.  Tentacles  rarely  more  than  twelve ;  base  forming 
porous  calcareous  secretions  beneath ;  coralla  finely  porous,  cells  shallow, 
rays  indistinct.  Pontes  porites,  Linn.  (P.  clavaria,  Blainv.)  (pi.  75, 
fig.  61).     American  and  Indian  seas. 

Tribe  4.  Antipathacea. 

Animals  six-tentaculate,  base  forming  corneous  secretions. 

Fam.  1.  AntipathidcB.  Animals  fleshy,  enveloping  a  corneous  spinulous 
axis.  Antipathes  spiralis  (pi.  75,  fig.  51) ;  stem  entire,  long,  and  spiral, 
about  as  thick  as  a  quill,  and  attaining  a  length  of  sixteen  feet.  Indian 
Ocean. 

Sub-order  2.  Alctonaria. 

Eight-tentaculate ;  tentacles  papillose,  apex  of  the  papillae  perforate; 
often  coralligenous. 

Tribe  1.  Alcyonacea. 

Fam.    1.    Pennatulid<B.      Free,   or  with  the   base   sunk   in  the   mud. 

Pennaiula  phosphorea,  Linn.  (pi.  75,  fig.  26).     Bears  some  resemblance 

to   a  quill.     It  is  found  in   the   European  seas,  and   emits  a  pale-blue 

phosphorescent  light  when  disturbed.    P.  granulosa,  ham.  (fig.  25),  and 
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P.  grisea,  Esper  (ßg.  27),  inhabit  the  Mediterranean;  Virgularia  juncea, 
Esper  (ßg.  24),  Europe. 

Farn.  2.  AlcyonidcB,  Fleshy,  with  calcareous  granules,  Alcyonium 
ßciforme  (pL  75,  ßg.  46),  size  and  shape  of  a  fig,  and  of  a  yellowish- 
brown  color ;  and  A.  palmatum  (ßg.  47),  stem  divided  irregularly,  some- 
what like  a  hand ;  pale-red.     Mediterranean. 

Fam,  3.  Comularidce.     With  corneous  tubular  coralla. 

Fam.  4.  TubiporidcB.  With  calcareous  tubular  coralla.  Tubipora 
musica  {pi  75,  jig.  66)  is  of  a  fine  red  color,  the  body  green.     Indian  seas. 

Fam.  5.  GorgonidcB.  With  basal  epidermic  secretions.  Gorgonia 
flahellum  {pi.  75,  ßg.  48).  Reticulate,  branches  inwardly  compressed; 
three  feet  long.  Warm  seas  of  India  and  America.  G.  vetTucosa,  Linn. 
{pi.  75,  ßg.  49).  Atlantic,  six  to  twelve  inches.  G.  ceratophyta  {ßg.  50), 
Mediterranean.  Isis  hippuris,  Linn,  {ßg-  53) ;  stem  jointed  and  strong, 
branches  dichotomous.  East  Indies.  Coralium  nobile,  Linn.  {pi.  75, 
ßg.  52),  is  branched,  one  foot  high,  varies  from  a  fine  deep-red  to  a  rose 
color,  or  white  with  a  reddish  tinge.  It  admits  of  a  fine  polish,  and  is 
much  used  for  light  ornamental  work.  When  fresh,  the  exterior  is  fleshy 
and  polypiferous,  which,  in  drying,  forms  a  crust  with  scattered  cellules. 

The  forms  of  the  corals  which  most  of  the  zoophyta  secrete,  are  extremely 
varied ;  representing  various  plants  and  mosses,  variously  shaped  vessels, 
domes,  obelisks,  radiated  disks,  leaves,  &c. ;  and  the  size  of  the  coral  mass 
varies  from  a  few  lines  to  twelve  or  even  twenty  feet.  The  large  masses 
have  commenced  in  a  single  animal,  from  the  successive  budding  of  which, 
the  whole  has  resulted. 

"  Calculating  the  number  of  polyps  that  are  united  in  a  single  Astraea  dom>) 
of  twelve  feet  diameter,  each  covering  a  square  half  inch,  we  find  it 
exceeding  100,000;  and  in  a  Porites  of  the  same  dimensions,  in  which  the 
animals  are  under  a  line  in  breadth,  the  number  exceeds  five  and  a  half 
millions.  There  are  here,  consequently,  five  and  a  half  millions  of  mouths 
and  stomachs  to  a  single  zoophyte,  contributing  together  to  the  growth  of 
the  mass,  by  eating,  and  growing,  and  budding,  and  connected  with  one 
another  by  their  lateral  tissues  and  an  imperfect  cellular  or  lacunal  com- 
munication."— Dana,  p.  60. 

In  those  cases  where  single  polyps  occupy  the  extremity  of  dead  branching 
stems,  there  is  no  union  of  the  soft  parts  of  dififerent  individuals. 

Class  3.  Echinodermata. 
The  Echinodermata,  which  are  all  marine,  and  include  what  are  popularly 
termed  star-fish,  sea  eggs,  &c.,  are  the  most  highly  organized  class  in  the 
radiated  division  of  the  animal  kingdom.  The  bodies  of  some  are  raised  upon 
a  pedicle,  the  base  of  which  is  fixed  to  a  single  place ;  others  are  without  a 
pedicle,  and  move  freely  and  slowly  along  the  bottom.  Some  of  the  latter 
are  provided  with  a  multitude  of  sucker-like  feet,  which,  in  Asterias 
aurantiaca,  amount  to  840,  according  to  Tiedemann.  Some  are  provided 
with  eye  dots,  which,  in  Asterias,  &c.,  are  situated  at  the  extremity  of  the 
rays ;  and  where  the  nervous  system  has  been  detected,  it  forms  a  circle 
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around  the  (Bsophagus,with  branches  to  the  rays,  &c.  The  mouth  is  armed 
with  hard  bony  teeth,  enabling  the  animal  to  live  upon  Crustacea  and  shell 
fish.  Some  live  at  the  bottom  of  the  sea  on  the  surface  of  the  rock,  and 
others  burrow  in  the  sand. 

The  integument  of  some  of  the  members  of  this  class  is  sustained  by  a 
calcareous  skeleton,  which  incloses  the  viscera  and  supports  movable  spines 
varying  much  in  size  and  shape.  The  skeleton  is  composed  of  pieces  which 
are  often  joined  together  like  polygonal  stones  in  a  pavement.  These 
plates,  the  spines,  and  the  entire  skeletons,  are  very  abundant  in  various 
geological  formations,  in  which  they  are  preserved  in  great  perfection. 

The  class  contains  the  orders  Crinoideq,  Asteridea,  Echinidea,  Holothuri- 
dea,  to  which  some  add  another  for  the  reception  of  Siponculus,  Echiurus, 
&c.,  constituting  the  apodous  Echinodermata  of  Cuvier. 

Order  1.  Crinoidea.  This  order  is  almost  extinct,  but  is  found  plentifully 
in  a  fossil  state  in  the  older  rocks.  These  remains  consist  of  the  solid 
calcareous  skeleton,  of  which  the  chief  parts  are  the  stem,  the  body,  and 
the  arms.  The  body  is  oval  or  cup-shaped,  protecting  the  internal  soft 
parts,  and  made  up  of  numerous  plates,  of  which  the  variations  in  number 
and  form  afford  generic  characters.  The  arms  are  five  or  more  in  number, 
simple  or  branched,  fringed  with  lateral  articulated  appendages,  and  placed 
around  the  upper  margin  of  the  body,  the  mouth  being  situated  between 
them.  When  the  arms  are  closed,  some  species  resemble  a  lily,  whence  the 
trivial  name  of  Encrinus  liUiformis.     The  vent  is  distinct  and  lateral. 

The  central  solid  part  of  the  stem  has  been  compared  to  the  bones  in 
a  lizard's  tail,  being  made  up  of  a  column  of  disks,  which  are  either  circular, 
polygonal,  or  star-shaped.  The  stem  is  often  provided  with  articulated 
simple  lateral  branches,  which,  like  the  arms,  are  filled  with  calcareous 
joints,  many  thousand  of  which  are  contained  in  the  remains  of  a  single 
animal.  The  disks  of  the  stem  have  a  perforation  through  them,  which 
admits  of  their  being  strung  like  beads ;  and,  according  to  Dr.  Buckland, 
they  were  used  for  rosaries  in  ancient  times.  In  northern  England  they  are 
called  St.  Cuthbert's  beads  ;  and  before  their  nature  was  known,  they  were 
named  Entrochites  in  books. 

Pentacrinus  asteria,  Linn.  (P.  caputmeduscB,  Miller)  (pL  76,  fig.  58),  is 
a  recent  species  from  the  West  Indies,  of  which  a  specimen  is  in  the  British 
Museum,  the  Paris  Museum,  that  of  the  Geological  Society  of  London,  and 
that  of  the  London  College  of  Surgeons.  (This  and  other  species  of  the 
order  are  figured  in  the  Penny  Cyc.  ix.  390,  and  in  the  new  edition  of  the 
Regne  Animal).    Encrinus  radiatus  (fig.  57). 

Pentacrinus  europeBus,  Thompson,  a  minute  animal  found  on  the  coast  of 
Ireland,  is  now  considered  by  this  author  to  be  the  pedunculated  young  of 
Comatula,  a  starfish  somewhat  like  pL  76,  fig.  62.  This  confirms  one  of 
the  views  of  Agassiz  (Lectures,  p.  13),  that  the  earlier  fossil  animals  often 
resemble  the  embryonic  or  immature  forms  of  the  more  recent  periods. 

Holopus  rangii,  Orbigny  {pi  76,  fig.  56)  (Mag.  de  Zool.  1837,  pL  3)  is 
a  recent  genus  from  Martinique. 

Order  2.  Asteridea.  In  this  order  the  supporting  stem  is  wanting,  and 
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the  animal  has  the  power  of  locomotion,  sometimes  by  means  of  the 
armd,  and  sometimes  with  the  aid  of  the  sucker-like  feet.  The  arms  in 
some  genera  are  provided  with  numerous  lateral  filaments,  and  in  some 
cases  they  divide  into  branches.  The  genus  Astrophyton  (named  also 
EuryaU  and  Chrgonocephalus)  {pi  76,  fig,  63),  is  remarkable  for  its 
five  dichotomizing  arms  sending  off  branches,  and  terminating  in  a  multi- 
tude of  curled  filaments,  which,  it  is  said,  may  amount  to  eight  thousand  in 
a  single  individual. 

The  genus  Ophiura  {pi.  76,  fig.  64)  is  named  from  the  resemblance 
which  its  long  and  slender  arms  bear  to  the  tail  of  a  serpent,  not  only  in 
form,  but  in  the  numerous  bony  pieces  of  which  they  are  composed, 
and  which  are  not  unlike  the  scales  of  a  serpent.  The  arms  are  very 
flexible;  and  by  giving  them  an  undulating  motion,  the  animal  can 
swim  to  a  certain  degree.  On  each  side  of  the  base  of  the  arms  is  an 
opening  which  is  the  outlet  of  the  ovaries,  of  which  there  are  ten.  Several 
species  inhabit  the  coast  of  the  United  States.  In  Ophiolepis  {fig,  62),  a 
genus  allied  to  Ophiura,  the  disk  is  entire,  with  smooth  plates.  In  both 
genera  the  arms  have  movable  spines,  which  in  some  species  are  appressed, 
and  in  others  projecting.  The  species  figured,  O.  scolopendrina,  is  found 
near  the  Isle  of  France.  In  these  genera  the  mouth  is  in  the  centre  of  the 
ventral  surface,  and  from  it  are  continued  five  grooves,  through  which  a 
few  sucker-like  feet  are  projected.  The  mouth  is  armed  with  a  strong 
osseous  apparatus  for  masticating  food.  The  arms,  when  broken  off,  can 
be  reproduced.  PL  76,  fig,  61,  represents  Astrogonium  granuläre  of  the 
seas  of  northern  Europe.  In  this  genus  the  rays  are  not  so  well  developed 
as  in  Aster ias  {fig,  60),  which  gives  it  a  pentagonal  figure. 

Or  taster  turritus  {pi,  76,  fig,  59)  attains  a  length  of  ten  inches,  and 
inhabits  the  Indian  Ocean. 

Solaster  is  distinguished  by  an  increased  number  of  rays ;  S.  papposus 
{pi,  76,  fig.  66)  is  a  foot  in  diameter. 

Stellonia  ruhens  {fig.  65)  attains  a  foot  in  size,  and  is  so  abundant  in  the 
seas  of  Europe  as  to  be  spread  over  the  soil  as  a  manure. 

Asterias  {fig.  60)  has  the  rays  so  much  enlarged  that  there  is  room  in 
the  concavity  of  each  for  two  extensions  or  appendages  of  the  stomach, 
with  an  ovary  between  them,  and  a  liver ;  which  is  not  the  case  in  the 
slender  rayed  genera  like  Ophiums.  Moreover,  the  size  of  the  rays  renders 
them  less  flexible,  and  badly  fitted  for  locomotion ;  but  as  a  compensation, 
they  are  pierced  along  their  inferior  surface  (between  short  transverse  bones 
arranged  in  series  on  each  side  of  a  deep  central  groove)  with  a  multitude 
of  ambulacral  perforations,  through  which  the  feet  already  mentioned  project, 
and  which  enable  the  animal  to  crawl  up  a  surface  as  smooth  as  glass,  and 
also  assist  in  holding  its  prey.  The  sucker-like  feet  are  connected 
within  the  aperture  through  which  they  project,  with  a  globular  vesicle 
filled  with  water,  by  the  hydrostatic  action  of  which  the  suckers  ai'e  extended 
or  withdrawn.  Each  vesicle  is  connectedly  a  small  tube  with  a  canal 
which  traverses  each  ray,  starting  firom  a  circular  canal  around  the 
oesophagus. 
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"  This  apparatus  communicates  with  another  tube  which  penetrates  from 
the  dorsal  surface  downwards,  having  its  opening  shut  by  a  perforated  plate 
called  the  madreporic  body,  which  in  starfishes  is  always  seen  in  the  angle 
between  two  of  the  rays  ;  so  that  we  have  here  an  hydraulic  apparatus  of 
a  very  complicated  nature."  (Agassiz.)  Through  this  series  of  vessels  the 
water  flows  in  both  directions,  either  downwards  through  the  upper  aper- 
ture,  or  upwards  through  the  tubular  feet;  subserving  in  its  course  the 
functions  of  locomotion  and  respiration.  The  water  which  fills  the  general 
cavity  is  admitted  through  the  numerous  minute  perforations  of  the  exterior. 
"  The  heart  is  placed  along  the  calcareous  tube  which  arises  from  the 
madreporic  body,  and  the  blood-vessels  form  circular  rings  around  the 
entrance  of  the  stomach,  from  which  and  to  which  the  radiating  arteries 
and  veins  move."  (Agassiz's  Lectures,  and  his  Letter  to  Humboldt  in  1847.) 
There  are  also  movable  spines  upon  the  lower  surface  which  assist  in 
locomotion. 

When  food  is  taken,  the  animal  bends  its  rays  towards  the  mouth,  so  as 
to  form  a  cup-shaped  cavity,  when  the  food  is  gradually  moved  to  the 
mouth.  There  is  no  vent  distinct  from  the  mouth.  The  rays,  when  lost 
by  accident,  can  be  reproduced,  and  it  is  asserted  that  if  a  ray  with  part  of 
the  mouth  be  detached,  it  will  form  a  new  animal.  The  stomach  is  central, 
and  sends  ofi"  two  branching  divisions  or  caeca  in  each  ray.  There  is  an 
English  law  which  imposes  a  fine  upon  fishermen  who  do  not  kill  a  species 
of  Asterias  which  is  said  to  destroy  oysters. 

Agassiz  has  discovered  that  starfish,  after  their  eggs  are  laid,  take  them 
up  and  retain  them  below  the  mouth  between  their  suckers ;  and  when  they 
are  forcibly  removed  to  some  distance,  the  animal  will  approach  and  take 
them  up  again,  showing  a  remarkable  instinct  in  so  low  an  animal. 

We  pass  from  Asterias  {pL  76,  fig,  60),  through  the  pentagonal  form 
Astrogonium  {fig.  61)  to  Agassiz*  genus  Culcita,  which  resembles  the  last 
somewhat  in  shape,  except  that  the  five  sides  are  convex  instead  of  concave, 
so  that  the  outline  is  more  nearly  circular,  approximating  the  circular  and 
oval  forms  of  the  next  family. 

Order  3.  Echinidea.  This  order  includes  the  oval  or  circular  bodies 
known  as  sea-eggs,  sea-urchins  {pursin  in  French),  the  skeleton  of  which  is 
a  calcareous  crust  composed  of  twenty  equal  or  unequal  rows  of  polygonal 
plates  pierced  by  various  pores.  The  mouth  is  beneath,  and  armed  or 
unarmed,  central  or  sub-terminal ;  the  vent  is  distinct,  and  varies  in  position, 
being  formed  beneath  and  above,  and  when  beneath,  marginal  or  towards 
the  centre.    The  generative  pores  are  four  or  five,  placed  around  the  summit. 

When  the  animal  dies,  the  integument  (including  the  spines  with  which 
it  is  covered,  and  which  present  much  variety  in  form  and  size)  is  soon 
lost,  leaving  the  calcareous  shell  which  protects  the  interior  soft  parts.  The 
integument  of  the  calcareous  portion  not  only  secretes  the  shell,  but  extends 
in  a  thin  layer  over  the  solid  spines,  which  are  thus  formed  layer  by  layer 
as  the  animal  increases  in  siz^ 

The  circular  form  of  these  animals  might  at  first  induce  an  observer  to 
doubt  their  afl&nity  with  the  more  star-shaped  Asieridea,  but  if  the  rays  of 
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the  latter  are  supposed  to  be  shortened,  and  the  concavity  between  them 
filled  up,  the  approximation  will  appear  when  the  correspondence  of  the 
organs  is  considered. 

The  plates  of  an  Echinus  (pL  76,  fig.  69)  run  in  vertical  rows,  two  of 
which  are  wide  and  two  narrow  alternately ;  the  wide  pair  have  tubercles 
which  support  the  larger  spines ;  and  the  narrow  ones  have  vertical  rows 
of  minute  perforations  which  form  the  ambulacra,  and  allow  the  passage  of 
the  sucker-like  feet  which,  in  addition  to  the  spines,  are  concerned  in  locomo- 
tion, and  perhaps  in  passing  water  to  the  respiratory  organs  which  lie  beneath. 

The  mouth  of  the  Echini  is  armed  with  five  jaws  working  together  by 
means  of  a  complicated  piece  of  mechanism,  and  which  have  been  com- 
pared by  Aristotle  to  a  lantern,  hence  called  the  lantern  of  Aristotle. 

Among  the  chief  authorities  upon  this  department  are  Lamarck,  Blain* 
ville,  Delle  Chiaje,  Goldfuss,  Desmoulins,  J.  Müller,  Sars,  Milne  Edwards, 
Dufoss6,  Duvernoy,  Klein,  Gray,  and  especially  Agassiz. 

The  forms  in  this  order  are  very  various,  from  the  flat  and  discoidal 
Scutella,  which  is  flat  beneath  and  but  slightly  convex  above,  to  the  sub- 
globular  Echinus  and  elevated  Galerites,  which  is  considerably  higher  than 
wide.  Some  have  the  ambulacra  disposed  in  oval  or  elliptic  lines  upon  the 
upper  surface,  resembling  the  four  or  five  petals  of  a  spreading  flower. 
According  to  Duvernoy,  in  the  Echinidae  in  which  the  rosette  is  formed,  a 
series  of  branchiae  (instead  of  feet)  are  passed  through  these  perforations,  in 
addition  to  the  internal  branchiae  ;  and  in  consonance  with  this  view,  he 
divides  the  Echinidae  into  two  sections :  the  Exobranchia,  with  external 
branchiae  (including  forms  like  Clypeaster,  Cassidulus,  and  Spatangus) ;  and 
the  Homopoda  for  the  remainder  (including  forms  like  Cidaris  and  Galerites). 

Echinus,  and  other  genera  with  large  spines,  are  found  on  the  bottom  of 
the  sea,  whilst  the  ScutellcB,  which  have  short  bristly  spines,  burrow  in  s^nd. 

Spatangus  {pi.  76,  fig.  67)  and  its  allies  have  the  mouth  armed  and 
placed  towards  the  anterior  end ;  the  vent  posterior,  and  placed  upon  the 
upper  or  lower  surface ;  the  shell  thin  in  texture,  lengthened,  and  gibbous ; 
ovarian  pores  four. 

Clypeaster  (fig.  68),  and  the  allied  genera,  have  the  mouth  central,  or 
nearly  so,  and  the  vent  near  the  posterior  margin,  and  upon  the  upper  or 
lower  surface,  according  to  the  genus. 

Echinus  {pi.  76,  fig.  69),  and  Cidaris  {figs.  70,  71),  have  a  subglobular 
shell  and  two  kinds  of  spines,  the  larger  of  which  are  supported  upon  large 
tubercles.     The  mouth  is  central  beneath,  and  the  vent  in  the  apex. 

The  tendency  to  take  an  oblong  form  in  Spatangus  and  Ananchytes,  and 
the  mouth  being  placed  near  the  opposite  extremities  of  the  body,  indicate 
an  approach  to  the  next  order. 

Order  4.  Holothüridea.  The  animals  composing  this  order  have  an 
elongated  worm-like  form,  and  the  shell  has  disappeared,  although  some 
earthy  matter  is  deposited  around  the  mouth.  In  Holothuria  and  the  allied 
genera  the  body  is  very  contractile ;  the  skin  is  irritable  and  has  numerous 
mucous-secreting  pores,  and  perforations  for  the  passage  of  the  sucker-like 
feet,  which  are  either  generally  distributed,  or  arranged  in  five  rows  repre- 
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senting  the  ambulacra,  or  confined  to  the  middle  portion  of  the  ventral 
surface.  The  mouth  is  fringed  with  branching  tentacles  capable  of  being 
withdrawn ;  the  vent  is  at  the  opposite  extremity  of  the  body ;  and  the  entire 
animal  bears  a  striking  resemblance  to  a  cucumber,  whence  it  is  called  by 
sailors  the  sea-cowcumber,  and  one  of  the  genera  bears  the  name  of 
Cucumaria  (C.  frondosa,  pi.  76,  fig,  85).  They  are  extensively  collected 
about  the  islands  and  reefs  of  the  Eastern  oceans  as  a  culinary  delicacy  for 
the  Chinese  markets. 

Captain  Flinders  mentions  a  Malay  fleet  of  sixty  vessels  and  one  thousand 
men,  as  forming  an  expedition  to  fish  for  these  animals. 

*'  The  object  was  a  certain  marine  animal  called  trepang ;  of  this  they 
gave  me  two  dried  specimens,  and  it  proved  to  be  the  beche-de-mer  or  sea- 
cucumber,  which  we  had  first  seen  on  the  reefs  of  the  east  coast,  and  had 
afterwards  hauled  on  shore  so  plentifully  with  the  seine,  especially  in  Caledon 
Bay.  They  cot  the  trepang  by  diving,  in  from  three  to  eight  fathoms 
water ;  and  where  it  is  abundant,  a  man  will  bring  up  eicht  or  ten  at  a  time. 
The  animal  is  split  down  one  side,  boiled,  and  pressed  with  a  weight  of 
stones ;  then  stretched  ppen  with  slips  of  bamboo,  dried  in  the  sun,  and 
afterwards  in  smoke,  when  it  is  fit  to  be  put  away  in  bags,  but  requires 
frequent  exposure  to  the  sun.  A  thousand  trepangs  make  a  picol^  of  about 
125  Dutch  pounds ;  and  one  hundred  picols  is  a  cargo  for  a  prow." 

Obder  5.  SiPUNCULiDEA.  Thcsc  are  sometimes  included  in  the  order 
Holothuridea,  with  which  they  agree  in  the  tentacles,  the  intestinal  canal,  and 
circulatory  system,  although  they  want  the  tubular  feet.  Sipunculns  {pi,  74, 
fig,  7,  and  pL  11,  figs.  27,  28).  According  to  Quatrefages  the  anatomy  of 
Echiurus  indicates  an  affinity  both  to  the  chaetopodous  annelida  and  to 
Holothuria,  giving  it  characteristics  of  distinct  types.  Some  authors,  as 
Blainville  and  Gervais,  place  these  animals  among  the  Annelida. 

Class  Helminthes. 

The  classification  of  the  various  forms  of  worms  has  been  attended  with 
difficulties,  some  of  which  still  remain,  notwithstanding  the  efforts  of 
distinguished  naturalists  to  ascertain  their  characteristics.  The  worms, 
whose  body  is  composed  of  a  series  of  rings,  as  in  the  leech  and  earth-worm, 
and  whose  nervous  system  is  composed  of  a  line  of  ganglia,  united  by  a 
double  nervous  cord,  as  in  insects,  form  with  these  the  division  Articulata, 
of  which  they  constitute  the  class  Annelida. 

After  excluding  the  Annelida  from  the  class  of  worms,  there  still  remain 
many  forms,  both  aquatic,  and  living  in  the  interior  of  other  animals,  to 
which  the  term  Helminthes  is  restricted.  Here  the  annulate  structure  has 
disappeared,  and  the  median  nervous  system  has  been  separated  into  two 
distinct  branches,  usually  arising  from  a  large  ganglion  anteriorly,  or  two 
ganglia  united  by  a  transverse  branch.  From  the  characteristics  which 
these  animals  afford,  it  is  difficult  to  decide  whether  they  belong  to  the 
radiate  or  articulate  division  of  the  animal  scale,  or,  as  is  probable,  form  an 
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inter-class  with  characters  common  to  both.  Milne  Edwards,  Gervais,  and 
Agassiz,  think  they  form  a  common  type  with  the  Articulata,  thus  uniting 
all  the  worms  in  one  division»  The  latter  disposes  of  the  diflferences  in  the 
nervous  system,  by  considering  them  essentially  the  same,  the  two  distinct 
or  bilateral  threads  (and  sets  of  ganglia,  where  they  exist)  being  approximated 
to  form  a  single  series.  The  genus  Malacobdella  has  certain  intermediate 
characters,  which  render  it  difficult  to  place,  the  nerves  being  separated,  the 
intestine  simple,  and  the  sexes  separate.  It  is  about  an  inch  long,  white, 
translucent  like  Planaria,  and  has  a  posterior  sucker.  It  is  marine,  and 
lives  as  a  parasite  in  the  mantle  of  the  molluscous  genera  Mya  and  Venus 
Blanchard  thinks  it  forms  a  distinct  type  of  worms,  as  the  generative  organs 
alone  have  an  affinity  with  those  of  the  Annelida ;  and  Duvemoy  places  it 
among  the  Trematoda. 

On  the  other  hand,  the  Helminthes  may  be  regarded  as  a  two-rayed  animal 
(a  view  taken  in  part  by  Duvernoy),  allied  to  the  Radiata  by  this  very 
nervous  system,  which,  in  Tristoma  (R.  An.  pL  36),  forms  a  complete 
circle,  which  may  be  compared  with  that  of  the  Radiata.  The  digestive 
system  of  this  animal  and  of  Planaria,  bears  an  analogy  to  that  of  the 
Radiata,  even  the  more  typical  forms,  for  in  the  Echinidea  it  has  already 
departed  from  the  radiated  type.  In  some  Planarise  (R.  An.  pL  S7,  fig.  !•) 
the  gastro-vascular  ramification  forms  a  complete  net- work,  which  has  its 
counterpart  in  Rhizostoma  (R.  An.  pi.  50). 

We  lay  no  stress  upon  the  absence  of  the  articulate  structure  in  most 
Helminthes,  because  it  is  wanting  in  some  of  the  Epizoa,  which,  although 
sometimes  arranged  with  the  Radiata,  belong  to  the  Crustacea.  The 
articulate  appearance  of  Taenia  arises  from  the  fact,  that  each  joint  is  to  a 
certain  extent  a  single  individual,  affi)rding  an  analogy  with  the  Radiata, 
which  is  strengthened  by  the  transverse  nutrient  tubes. 

Cuvier,  Duvernoy,  and  others,  place  the  Helminthes  among  the  Radiata. 
The  classification  of  the  latter,  in  1848,  is  as  follows,  the  vernacular 
names  (which  have  no  authority  in  science)  being  replaced  by  systematic 
ones. 

Class  Helminthes,  comprising  the  three  sub-classes,  Helminthophyta, 
Parenchymata,  and  Cavitaria. 

SuB-cLAss  I.  Helminthophyta. 

Animals  simple  or  compound ;  form  ribbon-shaped,  a  double  alimentary 
canal,  no  vent.  Including  the  two  orders  Cystica  (from  Kystis,  a  bladder) 
and  Cestoidea  (from  Kestos,  a  band). 

a.  Cystica,  with  one  family : 

1.  Hydatid». 

b.  Cestoidea,  with  three  families  : 

1.  Cysticercid«. 

2.  Ligulidae. 

3.  Tseniidse. 

SüB-CLASS  II.    PaRENCHTMATA« 

Form  flattened,  rarely  cylindrical,  nervous  system  bi-radiate ;  a  bifurcated 
or  branched  alimentary  sac.     It  includes  the  two  orders  and  families : 
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1.  Trematoda. 

2.  Planariid». 

Sub-class  III.  Cavitaria. 
Having  a  visceral  cavity,  the  nervous  system  bi-radiated.     Composed  of 
four  orders,  the  first  having  a  visceral  cavity  instead  of  an  intestine,  the 
remaining  three  with  two  openings  at  the  alimentary  canal,  at  opposite 
extremities. 

fl.  Enterodela*  with  one  family. 

1.  Acanthocephala. 
6.  Enterodela  cylindrica  [Nematoidea,  Rudolphi],  two  families : 

1.  Ascaridae. 

2.  Gordiidae. 

c.  Enterodela  plicata  [Acanthotheca,  Diesing'\,  a  single  family  and 
parasitic  genus : 

1.  Linguatulidse. 

d.  Enterodela  tcenioida,  one  family  : 

1.  Nemertidae. 

The  greater  part  of  the  Helminthes  live  in  various  parts  of  other  animals, 
deprived  of  light,  with  little  occasion  for  locomotive  powers,  and  governed 
by  circumstances  of  great  uniformity,  so  that  we  need  not  be  surprised  at 
the  simplicity  of  structure  in  individual  genera,  although  they  present  a 
considerable  amount  of  variation  in  the  aggregate.  From  the  mode  of 
their  occurrence  within  other  animals,  they  have  been  termed  Entozoa,  in 
which  certain  external  species  are  included.  In  some  cases  the  same 
species  is  found  in  waters  as  well  as  in  the  interior  of  animals.  There  is 
scarcely  an  animal,  whether  terrestrial  or  aquatic,  which  does  not  nourish 
some  of  these  parasites,  and  but  few  of  the  latter  infest  several  distinct 
species.  They  have  been  found  in  beasts,  birds,  reptiles,  fishes,  insects, 
moUusca,  and  even  in  the  acalephse. 

These  entozoa  are  found,  according  to  the  species,  in  various  parts  of 
the  bodies  they  infest,  as  the  intestines,  brain,  bronchise,  liver,  kidneys, 
muscles,  blood,  and  bones. 

I.  Helminthophtta. 

a.  Cystica, 

These  are  named  from  the  resemblance  of  the  posterior  part  of  the  body 
to  a  bladder,  a  part  which  is  filled  with  fluid  {pi.  77,  ßg,  29).  This  is 
fibrous  and  sensitive,  at  times  as  large  as  an  egg,  and  it  sometimes  forms 
part  of  several  individuals.  In  Coenurus  the  head  or  heads  are  each 
attached  to  a  short  neck  ;  they  are  sub-globular,  crowned  with  hooks,  and 
have  suckers  arranged  around  the  convexity,  to  enable  it  to  attach  itself 
to  the  substance  whence  it  derives  its  nourishment.  It  lives  in  the  brain 
and  spinal  nerve  of  sheep,  and  more  rarely  in  the  brain  of  oxen,  destroying 
parts  of  it,  and  giving  rise  to  a  fatal  disease,  called  by  the  expressive  name 
of  "  staggers,"  from  its  chief  symptom. 

In  Echinococcus  (called  Acephalocyste  by  the  French)  there  is  no  head 

*  This  name  is  inadmissible,  having  been  previonsly  used  by  Ehrenberg^  in  the  Infusoria, 
p.  24 
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oatside  of  the  kyst,  the  animals  being  restricted  to  its  inside.     It  occurs  in 
the  liver,  spleen,  and  other  parts,  and  is  not  exclusively  confined  to  man. 

6.  Cestoidea. 

Cysticercus  is  found  in  man  as  well  as  in  animals,  between  the  tissues  of 
the  muscles,  sometimes  penetrating  to  the  eye-ball,  the  heart,  and  the  brain. 
The  form  is  that  of  the  Cystica  (with  which  it  is  usually  and  perhaps 
correctly  placed),  whilst  in  some  other  respects  it  approaches  the  Cestoidea. 

What  is  called  "  measles"  in  hogs  arises  from  an  abundance  of  enkysted 
worms  {Cysticercus  cellulosce,  pL  77,  ßg.  30),  which  have  been  found 
occupying  as  much  space  as  the  brain  in  these  animals,  and  causing 
<y>nvuIsions  and  death. 

The  intestinal  worms  of  the  genus  Ligula  (L,  cingulum,  pL  77,  ßg.  34) 
are  flat,  ribbon-shaped,  without  articulations,  marked  with  a  longitudinal 
stria,  and  also  transversely  striate.  They  live  in  birds,  and  especially  in 
fishes.  The  species  figured  is  from  one  to  five  feet  long,  and  is  found  in  the 
Cyprinus  hrama  of  Europe.  This  worm  is  said  to  be  eaten  in  some  parts 
of  Italy.  Bothrimonus  sturionis  infests  the  American  Acipenser  oxyrhyn- 
chus.  It  is  not  articulated,  it  has  a  longitudinal  impressed  line  above  and 
below,  with  numerous  raised  points  along  it,  those  beneath  having  a  pore. 
The  head  is  sub-globular,  with  a  double  sucker. 

The  genus  Bothriocephalus  (named  from  bothroSy  a  groove,  and  kephak, 
the  head)  is  a  long,  flat,  jointed  worm,  with  a  longitudinal  groove  upon  each 
side  of  the  sub-qiAdrate  head,  distinguishing  it  from  Tcenia,  or  the  true 
tape-worm.  It  is  also  distinguished  by  having  the  segments  much  wider 
than  long,  and  the  openings  from  the  ovaries  are  beneath,  and  not  lateral. 
The  genus  infests  birds,  fishes,  and  reptiles ;  and  one  species,  B,  latus 
(pL  77,  ßg.  32),  infests  man  in  Russia,  Switzerland,  and  some  other  parts 
of  Europe. 

The  common  tape-worm,  Tcenia  solium  (pi.  77,  ßg.  33),  is  composed  of 
flat,  sub-quadrate  articulations,  which  are  very  small  and  fragile  for  some 
distance  from  the  head,  so  much  so  that  this  part  is  rarely  obtained  perfect, 
and  the  small  head  was  for  a  long  period  unknown.  The  head  is  globular 
and  provided  with  four  terminal  suckers,  arranged  in  a  square  around  the 
mouth.  The  alimentary  canal  is  double,  being  composed  of  an  intestine 
running  along  each  side  of  the  body,  with  a  transverse  canal  connecting 
the  opposite  sides  at  the  beginning  of  each  segment,  giving  the  interstices 
the  appearance  of  a  ladder.  The  centre  of  each  segment  is  occupied  by 
distinct  generative  organs  of  both  sexes,  which  have  their  outlet  in  a  lateral 
pore,  alternately  upon  the  right  and  left  side  of  the  segments.  As  each 
segment  is  capable  of  producing  a  large  number  of  eggs,  it  is  difficult  to 
conceive  why  the  animals  should  be  comparatively  so  few  in  number. 
This  species  attains  a  length  of  twenty  feet  or  more,  and  a  single  one  is 
dsually  confined  to  a  single  individual,  although  as  many  as  twenty  have 
been  found  together.  Tcenia  cateniformis  (fig.  31)  is  about  an  inch  long, 
and  infests  the  cat. 

II.  Parbnchymata. 

These  are  soft  contractile  bodies,  without  any  appearance  of  division 
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into  rings,  and  bearing  some  resemblance  to  a  leech,  but  sometimes  so  short 
as  to  be  circular. 

1.  The  Trematoda  are  internal  monoicous  parasites,  having  an  anterior, 
suctorial  opening,  and  one  or  more  suctorial  disks  of  attachment,  which 
afford  generic  characters.  Distoma  (or  Fasciola)  hepaticum  (pL  77,  ßg.  36), 
which  is  a  good  example,  is  about  an  inch  long,  infests  the  gall-bladder, 
liver,  and  rarely  the  neighboring  veins  in  man,  sheep,  oxen,  deer,  gazelles, 
camels,  goats,  horses,  and  hares.  In  sheep  it  is  the  cause  of  the  fatal 
disease  named  rot.  The  severe  winter  of  1841-2  in  Germany,  was 
followed  by  the  death  of  many  deer,  which  were  found  to  be  much  infested 
with  Distoma.  ^ 

Fresh- water  snails  of  the  genera  Planorbis  and  Limnea  are  infested  by  a 
minute  animal,  with  a  globular  body  and  slender  tail,  resembling  a  tadpole, 
and  forming  the  supposed  genus  Cercaria,  of  which  two  American  species 
were  published  in  1840,  the  motions  of  which  are  similar  to  those  of  their 
European  analogues,  the  tail  being  rapidly  thrown  into  the  shape  of  an  S, 
and  easily  detached.*  Steenstrup  has  in  some  measure  cleared  up  the 
history  of  the  Cercariae,  which  are  the  larvae  of  Trematoda.  After 
swimming  about  freely  for  some  time,  they  attach  themselves  to  the  outside 
of  the  snail,  and  settle  in  the  mucus  of  the  exterior,  maintaming 
themselves  by  an  abdominal  sucker,  and  in  the  course  of  their 
movements  losing  the  tail,  a  loss  which  gives  them  somewhat  the 
appearance  of  a  Distoma.  They  now  enter  the  pupa  state,  in  which  they 
remain  for  some  months  without  apparent  change.  They  afterwards 
acquire  spines  anteriorly,  and  such  individuals  were  found  within  the  snail. 
C.  Th.  Siebold  thinks  the  Distoma  is  finally  developed  in  the  water-fowls 
which  swallow  the  snails,  an  analogous  fact  having  been  observed  by 
Creplin,  who  found  a  species  in  a  stickleback  fish,  and  also  in  water-fowls. 

2.  The  PlanariidcB  contain  a  number  of  small  leech-like  animals,  found 
both  in  fresh  and  salt  water,  which  glide  along  like  a  snail  over  solid  objects, 
or,  passing  up  an  object  to  the  surface,  they  creep  along  this  with  the  back 
downwards,  and  the  belly  attached  to  a  thin  film  of  water.  The  single 
opening  to  the  ramifications  of  the  stomach  is  usually  about  the  centre  of  the 
inferior  surface ;  and  whatever  is  taken  through  this  that  is  indigestible,  is 
subsequently  rejected  by  sucking  in  a  quantity  of  water,  and  ejecting  the 
whole  together. 

Planaria  {Planocera)  comuta  {pi.  77,  fig.  85)  has  two  horn-like 
extensions  anteriorly.  P.  (DendroccBlum)  gracilis,  Hald.  1840,  is  three 
fourths  of  an  inch  long,  and  one  tenth  broad,  fuliginous,  veined  with  black ; 

*  C.  hyalocauda,  Hold.  Body  dark  brown,  or  blackish,  about  as  long  as  the  tail ;  tail 
transparent,  tapering,  and  suddenly  diminished  at  its  junction  with  the  body.  Just  visible  to 
the  naked  eye.    Parasitic  upon  Pbysa  heterostropha.    Susquehanna. 

C  bUineaia.  Perfectly  white.  Microscopic  characters :  Head  and  tail  translucent ;  body 
with  two  dark  longifudinal  lines,  which  have  a  tendency  to  connect,  so  as  to  form  a  circle 
when  the  animal  contracts ;  there  is  a  light  posterior  circular  spot  occasionally  visible,  the 
tail  is  shorter  than  the  extended  body,  and  is  not  contracted  at  the  base.  Exceedingly 
numerous  upon  specimens  of  Limnea  calascopiimif  collected  at  Camden  on  the  Delaware. 
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(^long,  suddenly  tapering  to  a  point  posteriorly ;  sides  nearly  parallel ;  head 
truncate  in  front ;  neck  narrowed,  eye-dots  two,  on  the  narrow  part,  oblong 
and  white,  with  a  black  dot  upon  the  internal  margin ;  ventral  opening  less 
than  one  third  the  entire  length  from  the  posterior  extremity.  It  inhabits 
springs  in  Eastern  Pennsylvania,  and  feeds  upon  animal  matter.  When  cut 
in  two,  each  part  becomes  an  entire  animal. 

III.  Cavitaria. 

a.  Enterodela. 

1.  The  Äcanthocephala,  which  are  placed  with  the  Parenchymata  by 
Cuvier,  are  composed  of  round  worms  represented  by  the  genus 
Echinorhynchus,  the  chief  character  of  which  is  a  straight,  round,  retractile 
trunk,  armed  with  rows  of  recurved  tooth-like  hooks,  which  retain  it  in 
place  when  thrust  into  the  intestines.  A  small  pore  is  sometimes 
observable  at  the  end  of  this  trunk,  but  it  is  probable  that  nourishment  is 
absorbed  by  its  entire  surface.  A  vascular  tube  runs  longitudinally  on 
each  side,  and  is  lost  towards  the  posterior  extremity.  These  noxious 
animals  seem  not  to  have  been  found  in  man,  although  numerous  species 
infest  vertebrate  animals.  They  sometimes  bore  through  the  intestines,  and 
pass  into  the  cavity  of  the  abdomen,  and  into  other  parts  of  the  body. 
Echinorhynchus  gigas  {pL  77,  ßg.  39)  is  from  three  to  fifteen  inches  long, 
and  infests  hogs,  especially  such  as  are  confined  to  be  fattened. 

b.  Enterodela  cylindrica, 

1.  The  Ascaridce  include  various»  genera  of  internal  parasites,  of  which 
the  genus  Ascaris  is  among  the  best  known,  and  contains  slender,  round 
worms,  tapering  towards  both  ends.  The  head  is  provided  with  three  little 
valves,  between  which  the  mouth  is  placed.  The  intestine  is  straight,  the 
vent  terminal,  and  the  nervous  system  bilateral.  Ascaris  lumbricoides 
{pL  11  y  fig»  41)  takes  its  trivial  name  from  its  general  resemblance  to  a 
lumbricus,  or  earth-worm.  It  is  white,  from  six  to  twelve  or  fifteen  inches 
long,  and  the  female  is  larger  and  more  abundant  than  the  male.  It  infests 
the  small  intestines  of  man,  and  is  frequently  fatal  to  children,  in  which  it 
sometimes  penetrates  to  the  stomach,  and  even  to  the  mouth.  As  many  as 
five  hundred  have  been  ejected  by  a  child  in  the  course  of  eight  days. 
It  is  sometimes  discharged  from  abscesses  in  the  abdomen,  and  it  has 
rarely  been  passed  from  the  bladder.  This  species  infests  the  hog  and  the 
ox,  and  an  allied  one  (once  considered  the  same)  is  found  in  the  horse. 

Owen,  some  years  ago,  calculated  the  number  of  eggs  in  a  female  of  this 
species  to  exceed  sixty  millions.  Gluge  and  Mandl  found  eggs  of  an 
Ascaris,  without  the  animal,  in  the  lungs  of  frogs,  supposed  to  be  introduced 
with  the  air. 

Oxyuris  vermicularis,  Linn.  (pi.  11,  fig.  42),  is  half  an  inch  long, 
cylindrical,  with  the  posterior  portion  subulate.  It  infests  the  large 
intestines  of  children. 

Trichocephalus  dispar  {fig,  40)  is  found  with  the  preceding  species,  and 
differs  in  having  the  anterior  extremity  attenuated  like  a  thread,  and 
resembling  the  lash  of  a  whip,  of  which  the  posterior  end  would  be  the  stock. 
It  is  one  or  two  inches  long,  of  which  the  thick  part  occupies  about  a  third 
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2.  GordiidcB.  The  genus  Filaria  is  long,  slender,  thread-like,  and  smooth, 
with  a  somewhat  rigid  texture,  and  many  species  are  found  in  various 
animals,  including  insects  and  mollusca.  Filaria  medinensis  {pL  17, ßg.  43), 
the  guinea  worm,  infests  the  muscles  and  subcutaneous  tissues,  chiefly  of 
the  lower  limbs,  in  Arabia,  Upper  Egypt,  West  Africa,  and  the  West 
Indies.  It  is  sometimes  located  about  the  eye,  and  beneath  the  tongue  ;  and 
occasionally  it  makes  its  way  to  the  surface  of  the  body,  causing  a  sore, 
from  which  it  may  be  extracted  if  a  little  is  withdrawn  daily,  care  being 
taken  not  to  break  it,  as  in  that  case  the  inclosed  part  remains  and  causes 
inflammation,  which  may  render  amputation  necessary.  A  sailor,  who 
frequently  met  Africans  on  shipboard  with  sores  caused  by  the  worm,  had 
been  on  shore  in  West  Africa  for  three  hours  barefoot,  having  himself  a 
small  sore  on  the  thigh  at  the  time.  He  arrived  in  England  in  October, 
1843 ;  and  in  the  middle  of  the  subsequent  May  a  sore  appeared  on  the  left 
instep,  which  finally  opened  and  disclosed  part  of  a  white  worm,  about  the 
size  of  a  violin  string,  of  which  five  inches  were  cut  off.  This  was  succeeded 
by  violent  inflammation  and  suppuration  upon  the  foot  and  leg,  until  the 
remaining  two  feet  and  a  half  of  the  worm  came  away.  On  the  23d  of  May 
another  sore  appeared  upon  the  left  fore-arm,  disclosing  a  second  filaria, 
which  was  gradually  and  carefully  removed  in  fourteen  days,  and  found  to 
be  thirty-two  inches  long.  A  third  could  then  be  felt  under  the  integument 
of  the  right  foot.  This  species  attains  a  length  of  six  feet,  and  is  said  to  be 
sometimes  seen  swimming  in  the  water -of  the  countries  it  inhabits. 

Filaria  papulosa  {fig.  45)  is  found  in  the  abdomen,  chest,  and  eyes  of 
the  horse.  Dr.  Charles  A.  Lee  gives  a  figure  of  it  in  the  Am,  J.  Sei,,  1840, 
vol.  xxxiv.  p.  279.  He  states  that  it  is  from  one  to  seven  inches  long,  and 
one  third  of  a  line  in  diameter.  The  specimen  seen  by  him  seems  to  have 
grown  from  half  an  inch  to  about  four  inches  in  four  months. 

FHlaria  phalangii  {pi,  77,  fig,  62)  has  been  found  in  Phalangium 
cornutum. 

FHlaria  lycoscB,  Hald.  Pale-reddish  when  recent ;  flavous  when  dried  by 
heat ;  rigid,  smooth,  and  shining,  slightly  tapering  towards  one  end  ;  about 
five  inches  long,  and  one  millimetre  in  diameter  at  the  largest  end.  Found 
in  Eastern  Pennsylvania,  in  a  specimen  apparently  of  Lycosa  scutulata^ 
Hentz,  ten  lines  long,  and,  when  the  size  of  the  spider  is  considered,  a 
remarkably  large  species.  The  specimen  being  much  contorted,  and  one 
end  still  within  the  spider,  the  precise  length  could  not  be  determined. 
jFY^.  43  might  pass  for  a  representation  of  it,  and  the  spider  is  a  little  larger 
than  fig,  37»  in  pi  78. 

The  genus  Gordius  is  found  free  in  water,  or  as  an  internal  parasite. 
Gordius  aquations  is  found  under  all  these  circumstances,  as  it  has  been 
ascertained  to  infest  insects.  These  worms  resemble  a  thin  thread  or 
stout  hair,  and  being  seen  in  running  water,  or  in  puddles  along  roads, 
particularly  after  rain  (see  Mag,  Nat,  Hist.,  1836,  pp.  9,  241-2,  855),  they 
are  popularly  supposed  to  be  metamorphosed  horse-hairs.  They  are  male 
and  female,  oviparous,  and  have  a  more  complicated  organization  than  their 
external  simplicity  might  be  supposed  to  indicate. 
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• 

c.  Enterodela  plicata. 

1.  The  LinguatulidcB  are  internal  parasites  infesting  various  organs ;  they 
are  flattened  and  tapering  posteriorly,  and  rugose  transversely.  In 
Linguatula  the  anterior  extremity  is  armed  with  a  few  recurved  spines. 

rf.  Enterodela  tcenioida. 

1.  Nemertidce.  The  principal  genus  is  Nemertes,  Cuvier  (pL  14,  ßg,  10), 
an  extremely  long  and  soft  marine  worm,  of  a  flattened  form,  the  anterior 
extremity  slender,  and  the  posterior  one  ending  with  a  broad  attaching  disk. 
It  approaches  Hirudo  in  its  mouth  and  vascular  system.  It  lives  buried  in 
the  sand,  and  is  said  to  feed  on  shell-fish. 


Division  II.  Mollusca. 

The  Mollusca,  or  Malacozoa  (soft  animals),  constitute  one  of  the  great 
Divisions  of  the  animal  kingdom.  Except  the  shell,  which  is  not  always 
present,  these  animals  have  nothing  in  the  nature  of  bones ;  and  they  want 
the  ringed  structure  and  jointed  members  of  the  Articulata.  The  body 
is  soft,  the  integument  slimy,  and  generally  without  epidermis,  and  in  the 
testaceous  species  capable  of  secreting  a  shell.  The  alimentary  canal  has 
an  opening  at  each  end,  and  the  circulating  system  is  more  or  less  complete. 
The  eyes  of  univalve  mollusca  are  generally  situated  upon  or  near  the 
tentacles ;  those  of  bivalves  upon  the  edge  of  the  mantle,  as  in  Pecten 
(pL  76,  ßgs.  27,  29)  ;  or  on  the  posterior  portion  which  forms  the  siphons, 
as  in  Unio  {pi,  76,  fig,  47). 

From  the  great  number,  variety,  and  beauty  of  the  shells  of  so  large  a 
portion  of  the  Mollusca,  the  study  of  these,  under  the  name  of  Conchology, 
attracted!  attention  at  an  early  period,  when  a  cabinet  of  shells  was  pften 
regarded  in  the  same  light  as  a  casket  of  jewels,  and  great  sums  were  paid 
for  rare  and  handsome  species  ;  and,  indeed,  this  interest  still  maintains  its 
ground,  there  being  shells,  the  price  of  which  is  one  or  two  hundred  dollars 
at  the  present  day. 

It  was  at  length  discovered  that  little  of  natural  classification  and  the 
habits  of  this  class  could  be  known,  without  a  study  of  the  entire  animal ;  so 
that  Conchology  finally  became  merged  into  Malacology.  There  is, 
however,  no  impropriety  in  the  use  of  the  former  term  in  an  enlarged  sense, 
if  it  be  considered  to  include  the  study  of  those  animals  which  are  usually 
provided  with  a  calcareous  shell. 

Some  of  the  older  conchologists,  guided  by  the  shell  alone,  included 
radiated  forms,  like  Echinus,  in  this  division ;  and  even  at  the  present  day, 
the  cirrhopoda  {pi.  Iß,  figs.  51-54)  and  some  of  the  annelida,  which  have  a 
hard  exterior  tube,  are  sometimes  described  in  books  avowedly  devoted  to 
mollusca.  On  the  other  hand,  whilst  all  "  shells,"  whether  secreted  by  the 
mollusca  or  the  articulata,  were  classed  together,  true  mollusca,  when 
unprovided  with  a  shell,  were  often  placed  among  worms  and  annelida. 

The  term  (Vermes)  Mollusca  was  used  by  Linnsus  in  1758,  in  a  wide 
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sense,  as  it  included  radiata,  like  Actinia,  Medusa,  and  Echinus ;  Crustacea 
like  Lernaea,  as  well  as  Ascidia,  Limaz,  and  the  Cephalopoda,  and  even 
some  annelida ;  whilst  his  order  (Vermes)  Testacea  included  most  of  the 
univalve  and  bivalve  shell-fish.  The  ''  class  Mollusca"  of  Lamarck,  follows 
his  class  Conchifera,  and  includes  the  five  "  orders,"  as  he  terms  them,  of 
Pteropoda,  Gastropoda  (excluding  the  spiral  univalves),  Trachelipoda 
(including  the  spiral  univalves),  Cephalopoda,  and  Heteropoda.  Pallas  and 
Cuvier  were  the  first  to  use  the  term  Mollusca  in  its  modem  sense ;  and  the 
latter,  in  1798,  recognised  three  sections,  subsequently  provided  with  the 
systematic  names  of  Cephalopoda,  Gastropoda,  and  Acephala.  The  term 
Mollusca  having  by  these  means  acquired  a  somewhat  indefinite  meaning, 
Blainville  proposed  that  of  Malacozoa,  which  is  the  preferable  term,  if  the 
term  Malacology  sfpersedes  that  of  Conchology. 

The  shell  of  the  Malacozoa  can  have  one,  two,  or  more  pieces ;  it  may 
be  external  or  internal,  and  it  varies  much  in  size,  being  in  some  cases 
capable  of  containing  all  the  soft  parts,  with  room  to  spare,  and  in  others  a 
mere  excrescence  upon  some  part  of  the  animal.  It  is  secreted  by  the 
mantle,  a  fold  of  the  integument  which  appears  as  a  flap,  lining  the  shell  in 
bivalves,  and  a  continuation  of  it  appears  as  a  collar  around  the  neck,  and 
lining  the  aperture  of  the  shell  in  the  spiral  univalves.  In  the  order 
Tunicata  the  body  is  inclosed  in  a  kind  of  coriaceous  purse  instead  of  a  shell. 

The  mantle  usually  secretes  two  kinds  of  material,  the  nacre,  or  pearly 
portion  of  the  shell,  and  the  epidermis,  or  periostraca ;  but  in  some  genera 
the  latter  is  absent,  as  in  Oliva  (pL  75,  figs.  122,  125,  126)  and  Cypr<sa 
{pi.  16,  figs.  5-7),  in  ^hich  the  wide  mantle  is  turned  up  on  each  side,  so 
as  to  inclose  the  shell.  When  the  shell  is  broken  by  accident,  the  crevice 
is  closed  by  layers  of  nacre ;  and  if  a  pebble  gets  into  the  shell  by  accident, 
and  cannot  be  got  rid  of,  it  is  covered  in  like  manner.  When  the  nacre 
or  "mother-of-pearl"  is  of  a  fine  quality,  the  tubercular  masses  which  arise 
from  injuries  have  a  peculiar  lustre,  which  causes  them  to  be  admired  under 
the  name  of  pearls.  Shells  are  often  found  repaired,  which  had  been 
crushed  and  distorted  to  such  an  extent  as  to  lead  one  to  believe  it  scarcely 
possible  for  an  animal  to  survive  after  so  much  mutilation. 

The  varied  spots  and  lines  which  ornament  so  many  marine  shells,  are 
distributed  by  the  periodical  action  and  inaction  of  the  secreting  process. 
The  species  of  the  genus  Conus,  although  covered  by  a  thick  epidermis,  are 
usually  marked  with  bands,  spots,  and  reticulations  of  brilliant  colors,  which 
make  them  a  favorite  ornament  to  collections.  The  epidermis,  however, 
should  not  be  removed,  or  it  should  at  least  be  preserved  upon  a  specimen 
of  each  species,  as  it  varies  considerably  according  to  the  species.  The 
former  unscientific  custom  of  polishing  such  shells  as  have  a  homely 
exterior  is  now  discontinued. 

The  microscopic  structure  of  shells  presents  many  curious  features,  which 
have  been  thoroughly  studied  by  Carpenter,  who  has  illustrated  the  subject 
with  figures.  In  some  shells  the  structure  resembles  that  of  minerals,  and 
seems  to  be  formed  of  minute  crystals  of  carbonate  of  lime,  or  of  fibres 
resembling  arragonite. 
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In  ihe  genus  Argonauta  (pl,  76,  ßg.  17)  the  ends  of  two  of  the  arms  are 
greatly  dilated,  and  these  dilations  clasp  the  shell  upon  each  side,  which 
seems  to  be  formed  by  a  secretion  from  their  inner  surface. 

In  some  of  the  naked  land-snails,  like  pl,  77,  fig.  21,  a  small  thin  shell 
may  be  taken  out  of  the  back,  and  the  cuttle-fish  has  a  corresponding 
internal  shell,  known  as  cuttle-bone,  which  is  more  complex,  having  a  hard, 
rough  surface  above,  and  a  series  of  close-set,  thin,  parallel  plates  beneath. 
The  lower  end  terminates  in  a  point  which  corresponds  to  those  fossil 
organic  remains  of  cephalopoda,  named  Belemnites. 

In  bivalve  shells  the  mantle  is  slightly  attached  to  the  shell,  in  some 
degree  parallel  with  its  margin,  and  at  a  little  distance  from  it ;  but  this  line 
of  attachment,  which  is  named  the  pallial  impression,  varies  considerably 
in  its  course  in  different  families,  and  through  this  variation  affords 
distinctive  characters.  The  mantle,  or  projections  from  it,  secretes  the 
spines,  rugosities,  and  other  appendages,  by  which  the  shell  is  varied. 
Sometimes  the  deposition  of  the  shell  goes  on  smoothly,  when  a  thickening 
of  the  margin,  a  varix,  or  a  row  of  spines  will  be  secreted,  to  be  followed 
by  a  smooth  space,  and  this  alternation  takes  place  as  long  as  the  animal 
grows.  See  pL  lb,  figs,  101-104,  111,  119.  Univalve  shells  are  usually 
strengthened  by  having  the  margin  of  the  aperture  thickened,  and  as  this 
is  added  from  time  to  time,  the  shell  may  acquire  a  ribbed  appearance,  as 
in  figs,  101,  102.  In  other  cases,  as  in  fig,  91,  the  old  lip  is  absorbed 
before  a  new  growth  is  started,  so  that  the  shell  remains  smooth. 
Sometimes  the  margin  is  not  formed  until  the  animal  attains  its  full  growth. 

The  oblique  deposition  of  calcareous  matter  in  spiral  univalves  gives 
them  an  elongated  form,  as  in  pl,  75,  fig.  1 17,  and  when  less  oblique,  the 
shell  is  more  robust  {fig,  98).  In  forms  like  Patella'(fig,  77)  the  calcareous 
deposit  extends  in  equal  degrees ;  but  if  the  increase  is  more  abundant  upon 
one  side,  the  spine  is  curved,  as  in  fig,  81.  When  the  aperture  is  lateral, 
and  the  shell  has  little  or  no  obliquity,  the  forms  seen  in  pl,  76,  figs,  2,  4, 
7,  11,  are  the  result. 

In  spirivalve  shells  the  solid  axis  is  named  the  columella,  and  a  muscle  is 
attached  to  it  which  connects  the  animal  with  the  shell,  and  enables  it  to 
retire  within  it.  The  columella  is  often  marked  with  prominent  folds  and 
tooth-like'  projections,  which  afford  generic  characters.  The  anterior 
extremity  of  the  mantle  is  elongated  in  some  genera,  and  the  edges  brought 
in  contact,  so  as  to  form  a  slender  tube,  through  which  water  passes  to  the 
gills ;  and  as  this  siphon  secretes  calcareous  matter,  the  shell  takes  the 
rostrated  form,  as  in  pl,  75,  figs,  109-112. 

Spiral  shells  are  usually  dextral,  increasing  towards  the  right,  in  which 
they  resemble  an  ordinary  screw  ;  but  there  are  a  few  genera,  exceptional 
species,  and  varieties  of  dextral  species,  which  are  sinistral  {pl,  lb,  fig,  100). 
A  bivalve  shell  is  considered  sinistral  when  the  projecting  points  at  the 
hinge,  named  teeth  (which  present  a  certain  degree  of  uniformity  in  each 
species),  are  changed  so  that  the  modification  which  belongs  to  the  one 
side  normally  is  found  upon  the  other. 

Some  of  the  spirivalves,  when  the  animal  retires  into  the  shell,  as  in  fig. 
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88,  close  the  aperture  by  an  operculum  attached  to  the  posterior  and  upper 
part  of  the  foot.  It  is  sometimes  smaller  than  the  aperture,  and  can  be 
drawn  in  some  distance ;  in  other  cases  it  fits  the  aperture  exactly.  In 
texture  it  is  either  thin  and  horny,  or  thick  and  shelly,  sometimes  increasing 
obliquely  or  spirally,  by  deposition  upon  one  side,  and  at  other  times 
enlarging  concentrically,  but  always  taking  the  shape  of  the  aperture.  In 
the  genus  Hipponyx  the  anomaly  is  presented  of  the  operculum  being 
attached  to  the  rocks  upon  which  the  animal  is  found.  In  dry  seasons  the 
land-snails  protect  themselves  by  a  temporary  operculum,  formed  by  a 
slimy  secretion,  which  hardens,  and  thus  closes  the  aperture. 

Most  bivalves,  as  the  name  implies,  are  composed  of  two  valves 
(pL  76,  figs,  32-34),  united  by  a  ligament  upon  the  back ;  but  some  of  these 
have  accessory  pieces  (fig,  49),  which  are  not  of  sufficient  importance  to 
remove  them  from  their  class.  Even  the  anomalous  form,  Aspergillum 
{pi.  75,  fig.  71),  belongs  to  the  Bivalves  or  Conchifera;  for,  although  it  is  a 
shelly  tube,  pierced  at  the  anterior  extremity  like  a  pepper-box,  an 
examination  will  disclose  a  small  open  bivalve  shell,  solidly  imbedded  in  the 
shelly  material  of  the  tube.  This  is  roughly  represented  near  the  upper  end 
of  the  figure,  although  the  artist  probably  did  not  recognise  its  true  character. 

The  nervous  system  of  the  Malacozoa  is  not  symmetrical,  as  in  the 
Articulata,  nor  radiated,  as  in  the  Radiata,  but  the  ganglia  are  distributed 
unsymmetrically  from  the  brain,  or  chief  ganglion,  situated  above  the 
oesophagus. 

The  Malacozoa  are  divisible  into  three  sub-divisions  or  classes,  the  lowest 
containing  the  Acephala  {pi  76,  fig,  34,  &c.),  named  Acephalophora  by 
Blainville  ;  the  next  the  Gastropoda  {fig.  1,  &c.),  named  Paracephalophora 
by  Blainville,  and  including  the  Pteropoda,  according  to  this  author ;  and 
the  highest  the  Cephalopoda  {pi  76,  figs,  16,  17,  75-77). 

Class  1.  Acephala. 

This  class  contains  the  four  orders  Bryozoa,  Tunicata,  Brachiopoda,  and 
Conchifera.  The  sections,  here  named  orders,  are  by  some  naturalists 
considered  to  be  classes,  which  they  sub-divide  into  orders  of  a  diflferent 
value.  Indeed,  it  is  extremely  difficult  to  construct  groups  which  shall  have 
the  same  value  under  the  same  name,  in  diflferent  departments  of  Zoology ; 
and  there  is  no  special  rule  which  can  be  followed  in  all  cases. 

Milne  Edwards,  observing  that  the  Bryozoa,  which  had  previously  been 
confounded  with  the  Zoophyta,  bear  certain  near  relations  to  the  Tunicata, 
united  the  two  in  a  sub-division  of  the  true  moUusca,  and  Cuvier  had 
previously  shown  that  the  Tunicata  are  related  to  the  Conchifera. 
Dujardin  gives  to  the  group  of  Bryozoa  the  same  value  among  the  MoUusca 
that  he  assigns  to  the  Conchifera  and  Brachiopoda.  Agassiz  also  unites 
them  to  the  Acephala,  of  which  he  considers  them  to  be  the  lowest  order, 
corresponding  to  the  Foraminifera,  to  which  he  assigns  the  lowest  place 
among  the  Gastropoda.  In  fact,  the  Bryozoa  have  much  resemblance  to 
the  MoUusca  in  their  alimentary  canal,  which  is  quite  diflferent  from  that  of 
the  Zoophyta. 
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Order  1.  Bryozoa.  This  name  was  imposed  by  Ehrenberg,  who  was 
one  of  the  first  to  demonstrate  the  true  nature  of  them.  They  are  small 
animals,  aggregated  in  great  numbers,  like  coralligenous  zoophytes,  having 
a  distinct  stomach  and  an  intestine  curved  upon  itself,  with  an  outlet  near 
the  mouth.  An  analogy  with  the  Cephalopoda  is  apparent  in  the  tentacles 
which  surround  the  mouth,  and  which  are  covered  with  vibrill».  These 
vibrillae  cause  currents  of  water  which  bring  the  animalcula  within  reach, 
which  serve  as  food.  The  tube  into  which  the  animal  withdraws  varies  in 
texture,  being  membranous,  homy,  fibro-gelatinous,  or  calcareous.  This 
tube  corresponds  to  the  outer  tunic  of  the  Tunicata,  in  being  in  organic 
connexion  with  the  interior  parts,  even  the  calcareous  matter  of  the  harder 
kinds  being  deposited  throughout  the  membranous  tissues.  Each  tube  is  in 
contact  with  its  neighbors,  sometimes  to  the  number  of  many  thousands. 

Dr.  Farre  thus  describes  the  tube  or  cell  in  the  Vesicularidae :  "  The 
transparent  horny  cell  which  closely  embraces  the  body  of  the  animal,  is 
nearly  unyielding  in  its  lower  two  thirds,  but  terminates  above  by  a  flexible 
portion,  which  sei-ves  to  protect  the  upper  part  of  the  body  when  the  whole 
is  expanded,  in  which  state  it  is  of  the  same  diameter  as  the  rest  of  the  cell, 
but,  when  the  animal  retracts,  is  folded  up,  and  drawn  in  after  it,  and 
completely  closes  the  mouth  of  the  cell.  The  flexible  part  consists  of  two 
portions,  the  lower  half  being  a  simple  continuation  of  the  rest  of  the  cell, 
the  upper  consisting  of  a  row  of  delicate  bristle-shaped  processes  or  sets, 
which  are  arranged  parallel  with  each  other  around  the  top  of  the  cell,  and 
are  prevented  separating  beyond  a  certain  distance  by  a  membrane  of 
excessive  tenuity,  which  surrounds  and  connects  the  whole.  This  mode  of 
termination  of  the  cell  is  one  of  constant  occurrence,  as  will  be  described 
in  other  species,  and  is  evidently  a  provision  for  allowing  of  the  freest 
possible  motion  of  the  upper  part  of  the  body  in  its  expanded  state,  to  which 
it  affords  at  the  same  time  support  and  protection." — Phil.  Trans.,  1837, 
p.  393. 

Johnston  thus  describes  the  habits  of  some  of  these  animals :  "  Let 
us  now  suppose  that  the  polypes  are  in  a  state  of  extrusion,  and  fully 
expanded,  all  the  cilia  in  play,  and  the  water  whirling  in  rapid  streams  up 
and  down  the  opposite  sides  of  the  tentacula,  carrying  with  them  nutriment 
and  the  breath  of  life.  All  is  quietness  and  security  around,  and  the  little 
creatures  are  evidently  in  a  state  of  happiness  and  enjoyment ;  no  one  who 
has  witnessed  the  microscope  scene  (the  myriads  of  the  little  flosculous 
heads  that  pullulate  and  blossom  over  the  entire  polypidom,  as  thickly 
peopled  as  the  swarming  hive)  can  have  any  doubt  of  this,  especially  when 
he  remarks  the  acuteness  and  vivacities  of  their  sensibilities  and  actions ;  for, 
under  his  eye,  one  will  ever  and  anon  suddenly  sink  out  of  view,  hide  itself 
within  the  cell,  again  on  a  sudden  emerge  and  expand,  or,  it  may  be,  lay 
itself  down  in  repose  and  concealment,  until  digestion  has  freed  it  from  a 
state  of  repletion,  or  forgetfulness  has  removed  the  alarm  of  an  enemy. 
These  positions  are  assumed  with  such  rapidity,  that  the  eye  cannot  trace 
the  steps  of  the  process,  and  large  glasses  and  minute  skill  are  required  to 
reveal  to  us  its  mechanism." — Brit.  Zooph.  p.  241. 
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Excellent  figures  of  this  group  are  given  by  Milne  Edwards,  in  the 
illustrated  edition  of  the  Regne  Animal,  and  by  Johnston.  The  following 
genera  of  Escharidae  are  figured  on  pi.  75 :  Fltistra  (fig.  54),  Retepara 
(fig.  56),  and  Eschar  a  (fig.  57).  The  following  classification  is  that  of 
Johnston : 

♦Natives  of  the  Sea.  Tentacula  forming  a  perfect  circle.  Polypiaria 
infundibulatiy  P.  (Jervais.    Fams.  1  to  6. 

♦•Lacustrine.  Tentacula  in  the  form  of  a  horse-shoe.  Polypiaria 
hippocrepia,  P.  Gervais.     Fam.  7. 

Fam.  1.  Vesicularidas.  Corneous,  fistular,  confervoid;  cells  vesicular, 
deciduous,  not  operculate.     Vesicularia,  Serialaria,  Valkeria,  Baverbancia. 

Fam.  2.  CrisiadcB.  Calcareous,  branched,  confervoid,  jointed ;  cells 
linked  together  in  series,  distinct,  tubular,  or  elliptical,  with  a  terminal  or 
subterminal  aperture ;  no  operculum.  Crisia,  Notamia,  Hippothoa, 
Anguinaria. 

Fam.  3.  TuhuliporidcB.  Calcareous,  variable  in  shape,  never  confervoid; 
cells  tubular,  round,  rising  from  a  base  and  projecting,  aperture  terminal 
and  non-operculate.     Tubulipora,  Discopora. 

Fam.  4.  CellepoHd<B.  Calcareous,  lobed,  ramous,  or  crustaceous ;  cells 
in  quincunx,  utricular,  in  juxta-position,  with  a  contracted  terminal  aperture. 
Cellepora,  Lepralia,  Membranipora. 

Fam.  5.  Escharidce.  Calcareous  or  membranous,  variable  ;  cells  usually 
in  quincunx,  oblong,  pentagonal,  or  hexagonal,  conjunct,  immersed,  or 
horizontal  to  the  plane  of  axis,  with  a  subterminal  or  lateral,  and  commonly 
operculate  aperture.  Flustra,  Cellularia,  Acamarchis,  Farcimia,  Retepora, 
Eschara. 

Fam.  6.  Alcyonidults.  Polypidoms  sponge-like,  polymorphous;  cells 
irregular  in  disposition,  immersed  and  concealed,  with  a  contractile  non- 
operculate  aperture.     Alcyonidium,  Cliona. 

Fam.  1.  Limniades.  Polypidoms  fleshy,  spongy  or  corneous,  polymor- 
phous ;  animals  in  tubes  with  angular  or  round  orifices,  closed  when  they 
recede.    Cristatella,  Plumatella. 

Order  2.  Tunicata.  These  animals,  especially  Ascidia  (pi.  77 ,  figs.  7, 8) 
and  its  allied  forms,  may  be  compared  to  bivalve  moHusca  or  conchifera, 
in  which  the  margins  of  the  mantle  are  united  so  as  to  form  a  sac,  in 
which  two  openings  are  left,  one  for  alimentation  and  respiration,  and  the 
other  for  excretion.  The  mantle  is  of  a  tough  coriaceous  or  cartilaginous 
texture,  and  is  endowed  with  contractility.  Cellulose,  which  is  almost 
exclusively  found  in  plants,  has  been  ascertained  to  enter  into  the 
composition  of  the  Tunicata.  A  current  is  made  to  flow  over  the  branchice 
by  the  action  of  the  vibrillae,  and  the  contractions  and  expansions  of  the 
body  remove  the  water. 

The  Tunicata  have  no  external  organs  of  locomotion,  so  that  they  float 
about  at  random,  or  are  fixed  to  rocks,  sea-weed,  or  other  extraneous 
bodies.  Some  species  are  agglutinated  together  in  masses,  or  in  long 
chains,  but  there  is  no  organic  connexion  between  them. 

This  order  includes  three  families  represented  by  the  genera  Salpa, 
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Ascidia,  and  Pyrosoma.  Salpa  (pL  77,  ßg.  3)  forms  long  lines  of  aggre- 
gated individuals.  These  animals  were  first  distinctly  noticed  ii)  1756,  and 
named  Thalia  in  Brown's  History  of  Jamaica,  and  in  1775  Forskal  applied 
the  name  of  Salpa.  The  mantle  is  transparent,  and  is  provided  with 
tubercular  suckers,  by  means  of  which  the  bodies  adhere  together.  The 
aggregated  individuals  produce  young  which  are  free,  and  which  are  unlike 
the  parent;  and  these  free  individuals  produce  a  brood  of  aggregated 
individuals,  thus  presenting  an  example  of  alternate  generation.  This 
discovery  was  published  by  Chamisso  in  1830.  These  animals  abound  in 
the  warm  seas,  swimming  at  various  depths,  commonly  with  the  back 
downwards,  and  coming  to  the  surface  in  calm  weather.  Their  power  of 
locomotion  is  slight,  the  only  means  being  the  ejection  of  water  which  has 
oeen  used  in  respiration.  (See  Agassiz's  Lect  Embryol.,  p.  91.)  Pyrosoma 
includes  compound,  gelatinous,  and  nearly  transparent  animals,  remarkable 
for  their  brilliant  phosphorescence. 

Order  3.  Brachiopoda.  '*  The  Brachiopoda  ought  to  be  combined  with 
Lamellibranchia,  having  the  same  structure,  and  differing  only  in  secondary 
modifications."  (Agassiz.)  This  order  includes  bivalve  mollusca,  named  from 
having  a  long,  spiral,  fleshy,  arm-like,  fringed  organ  on  each  side  of  the 
mouth,  used  in  securing  food,  and  generally  capable  of  being  extended  and 
withdrawn  into  the  shell,  and  when  large  it  is  rolled  into  a  spiral.  In  the 
genus  Spirifer,  which  is  scarcely  more  than  a  Productus,  these  organs  are 
preserved  in  a  mineralized  state.  The  mouth  is  provided  with  fleshy  lips, 
and  is  situated  between  the  arms.  The  mantle  itself  subserves  the  purposes 
of  respiration,  a  peculiarity  which  is  recorded  in  thfe  name  Palliobranchiata, 
given  to  them  by  Blainville. 

The  shell  is  often  adhering,  either  directly,  as  in  Crania  {pi.  76,  fig.  24), 
or  by  means  of  muscles,  as  in  Terebrattda  {fig.  23),  in  which  the  muscles 
pass  through  a  perforation  in  the  beak  of  the  left  valve.  This  genus 
has  a  curious  framework  within  the  shell.  The  species  figured,  T.  capvi- 
serpentis,  Linn.,  and  T.psittacea,  Gmelin,  are  found  upon  both  sides  of  the 
North  Atlantic.     (See  Gould,  Invertebrata  of  Massachusetts,  pp.  141,  142.) 

It  has  been  maintained  that  in  this  order,  the  valves,  instead  of  being 
right  and  left,  are  dorsal  and  ventral,  the  large  or  perforated  one  being 
dorsal.  Professor  Agassiz  {Moules  de  MoUusques,  p.  14)  thinks  this  view 
is  founded  upon  a  false  interpretation  of  the  anatomy,  and  that  the 
Brachiopoda  do  not  present  this  anomaly.  He  considers  the  larger  valve 
as  that  of  the  left  side,  as  in  Ostrea  and  Anomia,  but  whilst  the  left  valve 
is  perforated  in  Terebratyla,  Anomia  has  the  perforation  in  the  right.  The 
descriptions  of  some  conchologists  being  founded  upon  the  opinion  that 
there  is  kn  absence  of  orientation  in  the  valves  of  this  order,  must  be  read 
with  care  or  they  will  not  be  understood. 

In  the  genus  Lingula  the  two  valves  are  so  much  alike  that  it  is  difficult 
to  decide  upon  their  mutual  relations.  In  this  genus  there  is  a  long  pedicle,  but 
probably  not  for  attachment  to  extraneous  bodies,  as  the  species  live  buried 
in  the  sand. 

Order  4.  Conchifera.     This  order  contains  most  of  the  bivalve  shells, 
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including  some  with  accessory  pieces.  From  the  laminated  form  of  the 
gills,  two  ^f  which  usually  hang  like  a  curtain  on  each  side,  between  the 
mantle  and  the  body,  they  are  named  Lamellibranchia  by  Blainville. 

In  the  Conchifera  the  back  of  the  animal  is  under  the  hinge  of  the  shell ; 
and  when  the  shell  is  removed,  the  heart  may  be  observed  in  some  families 
beating  at  the  anterior  part  of  the  back.  Beneath  this,  at  the  anterior 
extremity,  is  a  simple  opening  constituting  the  appendages  named  labial 
palpi,  the  vibrilte  of  which  cause  currents,  which  bring  nourishment 
within  reach. 

Upon  comparing  the  shell  of  an  oyster  with  that  of  a  freshwater  mussel,  a 
discolored  impression  will  be  found  near  the  centre  of  the  former,  and  two 
impressions  in  the  latter,  situated  towards  each  end.  These  are  the 
muscular  impressions,  serving  for  the  attachment  of  the  adductor  muscles, 
which  draw  the  valves  together ;  and  when  they  are  relaxed  the  shell  is 
opened  by  the  elasticity  of  the  dorsal  ligament,  which  may  be  either 
external  or  internal. 

Some  conchifera  remain  permanently  fixed,  like  the  oyster,  which  is 
attached  by  its  left  valve.  Others,  as  Pinna  (pi  76,  ßg,  18),  are  attached 
by  a  bunch  of  fibres,  named  the  hyssus,  which  is  secreted  by  the  foot. 
Some  can  swim  by  alternately  opening  and  closing  the  valves,  of  which 
Pecten  {figs.  27-9)  aflTords  an  example ;  whilst  others  move  by  means  of  a 
foot,  which  enables  them  to  burrow  in  the  mud,  or  move  along  in  the  sand. 
The  foot  is  situated  below  the  mouth ;  and  when  present,  the  mantle  must 
be  open  to  allow  it  to  pass.     See  pi.  76,  fig.  50,  left-hand  end. 

Posteriorly  the  mantle  has  two  openings,  one  above  the  other,  forming 
siphons  for  respiration  and  excretion.  These  are  sometimes  made  merely 
by  the  partial  contact  of  the  ends  of  the  mantle,  which  may  project  but 
little,  although  at  other  times  it  extends  and  forms  long  perfect  tubes 
(fig.  50).  The  inferior  tube  is  named  the  branchial  siphon,  and  is  used  in 
Ijreathing ;  the  upper  one  is  the  anal  siphon,  and  serves  for  the  excretions. 
The  curve  in  the  pallial  impression  is  caused  by  the  displacement  of  the 
mantle,  to  aflford  room  for  the  retracted  siphons  when  their  size  is 
considerable. 

The  hinge  is  usually  provided  with  projections  of  calcareous  matter, 
named  teeth  from  their  shape ;  and  those  of  one  valve  are  fitted  into 
corresponding  vacancies  or  depressions  in  the  other.  These  present  so 
many  modifications  that  they  have  been  made  a  principal  character  in  the 
construction  of  genera.  Those  situated  under  the  beak  of  the  shell  are 
termed  cardinal  teeth ;  and  those  anterior  and  posterior  to  these  the  lateral 
teeth,  a  badly  selected  term,  all  the  teeth  being  equally  lateral.  Indeed,  the 
hump  of  a  dromedary,  or  the  dorsal  fin  of  a  fish,  might  as  well  be  termed 
"  lateral."  This  misapplication  arose  when  the  length  of  a  bivalve  mollusc 
from  the  mouth  towards  the  vent  was  named  its  breadth,  an4  Lamarck,  Say, 
and  others,  named  that  end  "  posterior"  at  which  the  mouth  is  situated,  and 
which  precedes  in  locomotion.  A  few  minutes  devoted  to  observation^and 
dissection  of  the  animal  would  have  prevented  this  error,  which  must  be 
borne  in  mind  in  reading  the  descriptions  of  these  authors,  or  they  cannot 
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be  understood.     In  some  genera,  as  Area  {pi  76,  fig.  32),  the  teeth  are 
alike,  and  form  a  crenulated  line  along  the  dorsal  margin  of  the  shell. 

In  the  seventh  volume  of  the  Nouv.  M6m.  de  la  Soc.  Helv6t.  des  Sc.  Nat., 
Professor  Agassiz  has  proposed  an  improved  nomenclature  for  the  armature 
of  the  hinge  in  Venus  and  the  allied  forms,  but  which  may  be  extended  to 
other  families.     The  annexed  diagram  represents  the  relative  positions  and 


Accessory.   . 

Lunular.  .  . 
Cardinal..  . 

Ligamentary. 


Lunular. 
Cardinal 

Ligamentary. 


names  of  the  teeth,  the  upper  part  representing  the  anterior  part  of  the  shell, 
its  back  being  towards  the  observer,  and  the  right  valve  upon  the  right 
hand.  The  presence  of  the  accessory  tooth  in  the  left  valve  distinguishes 
the  genus  Cytherea  from  Venus.  The  same  name  is  applied  to  a  tooth 
and  its  corresponding  cavity  in  the  opposite  valve. 

Most  of  the  Conchifera  are  marine,  living  attached,  half  buried,  or 
entirely  buried  in  the  sand  or  mud,  some  at  the  bottom  of  a  perforation 
from  a  few  inches  to  several  feet  deep.  Others  perforate  wood,  and  some 
rocks ;  and  as  they  increase  in  size,  enlarge  the  prison  which  they  are 
never  to  quit,  receiving  their  nourishment  through  the  opening  by  which 
they  entered. 

The  Conchifera  may  be  divided  into  several  tribes,  named  Rudista, 
Inclusa,  and  Elatobranchia.  The  first  of  these,  Rudista,  is  doubtful  as  a 
separate  section,  being  composed  of  bivalve  shells,  the  lower  one  of  which 
is  adherent,  and  the  upper  raised  in  a  conical  form  ;  but  their  true  nature 
and  position  in  the  animal  scale  have  not  been  determined,  and  they  occur 
only  in  a  fossil  state.  Some  authors  place  them  near  Chama  in  the 
Elatobranchia ;  others  think  them  Brachiopoda,  and  even  Tunicata ;  and 
others  elevate  them  to  the  rank  of  a  distinct  order.  Some  of  these  bivalves 
were  at  one  time  believed  to  present  the  chambered  structure  of  Orthoceras, 
and  they  have  on  this  account  been  incorrectly  referred  to  the  Cephalopoda 
by  some  authors.  This  was  the  case  with  Hippurites,  one  of  the  principal 
genera,  which  was  placed  near  Belemnites.  In  Hippurites  there  is,  indeed, 
an  imitation  of  a  chambered  structure,  but  it  has  an  analogy  to  that 
observed  in  certain  species  of  Ostrea,  when  the  shell  is  sawed  in  two  across 
the  foliated  layers,  the  siphon  of  the  Cephalopoda  having  no  existence. 

Tribe  Inclusa. 

The  members  of  this  tribe,  although  inclosed  in  bivalve  shells,  resemble 
the  Tunicata  in  having  the  margins  of  the  mantle  closed  for  about  three 
fourths  of  its  circumference.  The  more  typical  forms  have  the  shell 
gaping,  and  a  long  double  siphon  posteriorly,  which  cannot  be  entirely 
withdrawn. 
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Fam,  1.  MactridcB.  Hinge  with  an  erect  V-shaped  tooth,  ligament 
internal.  The  genus  Mactra,  Linn.  {pL  76,  ßg.  40),  includes  sub-trigonal 
shells  which  are  slightly  gaping ;  hinge  with  a  concave  tooth  to  receive  the 
ligament ;  two  additional  striated  teeth  near  the  hinge.  This  genus 
contains  shells  which  sometimes  attain  a  considerable  size.  M.  soiidissima, 
Chemnitz  (Gould,  Invertebrata  of  Massachusetts,  p.  51),  of  the  United 
States  coast,  is  sometimes  found  six  inches  long  and  four  in  height.  In  this 
family  the  foot  passes  through  an  opening  in  the  mantle,  and  the  two 
siphons,  although  distinct,  are  inclosed  in  a  common  integument.  Some 
authors  place  this  family  among  the  Elatobranchia.  Lutraria  lineata.  Say, 
American  Conchology  (/>/.  9).     L.  plicatella,  Lamarck,  vol.  vi.  p.  93. 

Fam,  2.  Myidce,  This  family  is  differently  divided  by  different  authors, 
some  including  the  two  groups  of  which  Osteodesma  and  Solemya  are  the 
types,  whilst  others  believe  that  these  should  form  distinct  families.  In 
Mya  the  shell  is  gaping,  and  there  is  a  broad  spoon-shaped  tooth  projecting 
from  the  hinge  to  the  opposite  valve,  where  there  is  a  cavity  to  receive  it. 
The  labial  palpi  are  long,  stout,  and  pointed.  The  mantle  is  closed,  except 
a  small  anterior  opening  for  the  passage  of  a  slender  foot,  and  the  ordinary 
openings  for  the  siphons,  which  are  very  long,  and  inclosed  in  a  common 
envelope.  This  genus  buries  itself  in  the  sand,  with  the  exception  of  the 
end  of  the  siphons.  Mya  arenaria,  which  has  a  shell  three  or  four  inches 
long,  inhabits  both  sides  of  the  Atlantic,  between  high  and  low  water-mark. 
It  is  extensively  used  in  New  England  as  food,  under  the  name  of  clam, 
a  name  which  is  applied  to  Venus  mercenaria  in  the  middle  States.  The 
genus  Corbula  forms  part  of  the  restricted  family  of  Myadae. 

In  the  opinion  of  some  authors,  Osteodesma  and  the  allied  genera  Lyonsia, 
Periploma,  Thracia,  and  Anatina,  form  a  family,  although  the  aggregate  of 
these  genera  seems  to  have  no  higher  rank  than  that  of  a  sub-family. 
Some  of  the  shells  are  of  an  extremely  delicate  texture;  these  have  no 
cardinal  teeth,  and  there  is  an  ossiculum  or  accessory  bone  forming  part 
of  the  mechanism  of  the  hinge,  upon  which  Deshayes  has  founded  the 
family  name  Osteodesmacea.  Mya  norvegica  was  at  first  the  type  both  of 
Lyonsia,  Turton,  1822,  and  Osteodesma.  Deshayes,  1885,  but  the  latter 
author  subsequently  admitted  Lyonsia,  and  applied  his  own  term  to  a 
different  group.  Couthouy's  paper  in  the  third  volume  of  the  Boston 
Journal  of  Natural  History,  and  (mould's  Invertebrata  of  Massachusetts,  may 
be  consulted  upon  these  genera. 

Fam.  8.  Solemyidce.  The  genus  Solemya  is  by  some  considered  as 
forming  a  distinct  family,  whilst  by  others  it  is  placed  in  the  family  of  the 
Solenidae.  Some  of  its  characters  are  very  distinct ;  the  branchiae  are  thick, 
and  single  upon  each  side,  and  they  are  divided  so  as  to  resemble  those  of 
Crustacea.  The  foot  is  truncated  and  shaped  like  a  sucking  disk ;  the 
posterior  half  of  the  mantle  is  closed,  the  siphons  are  short,  and  the 
periostraoa  of  the  shell  projects  in  a  flap,  far  beyond  the  calcareous 
portion. 

Fam.  4.  SaxicavidcB.  This  family  includes  Saxicava  and  Byssomia. 
The  first  contains  small  species  and  secretes  a  byssus.  The  cardinal  teeth 
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are  obsolete,  th«  ligament  is  external,  and  the  shell  gaping.  The  shell  presents 
many  distorted  varieties,  and  some  species  excavate  cavities  in  rocks.  Some 
authors  unite  this  family  to  the  Lithophaga,  among  the  Elatobranchia. 

Fam.  5.  PandoridcB,  A  small  family  formed  of  the  single  genus  Pandora, 
which  has  only  a  single  branchia  on  each  side.  The  shells  are  small, 
pearly  within,  the  valves  unequal,  the  ligament  interior,  the  siphons  short, 
the  hinge  with  two  diverging  teeth  in  the  right  or  flat  valve,  and  two 
corresponding  impressions  in  the  left,  which  is  convex..  P,  trilineata,  Say, 
{American  Concholagy,  pi,  2),  inhabits  the  American  coast  from  Maine  to 
Florida.  This  genus  is  by  some  placed  with  the  Solenidae,  and  by  others 
with  the  Myidee. 

Fam,  6.  Soknidce,  This  family  is  composed  of  the  genera  Solen 
(pL  76,  ßgs.  45-6),  Solecurtus,  Glycimeris,  Panopaea,  and  Pholadomya. 
The  ligament  is  external,  the  shell  gaping  at  both  ends,  and  the  foot  is  long 
and  fleshy,  and  is  passed  out  of  the  anterior  extremity.  The  genus  Solen 
lives  in  holes  several  feet  deep,  in  which  it  passes  up  and  down  by  means 
of  its  foot,  and  with  such  rapidity  that  it  is  difficult  to  take.  Fishermen 
take  them  for  bait  by  suddenly  thrusting  a  barbed  spear  into  their  retreat, 
but  if  they  are  not  struck  at  once  they  descend  beyond  reach.  The  genus 
Glycimeris  is  remarkable  for  having  the  body  so  large  in  proportion  to  the 
shell,  that  the  latter  is  unable  to  inclose  it.  G.  siliqua,  the  only  species  of  the 
genus,  as  now  restricted,  inhabits  the.banks  of  Newfoundland,  and  the  shell 
is  usually  got  from  the  stomachs  of  cod-fish.  Panopaea  is  a  genus  including 
species  mostly  of  a  large  size,  few  in  number,  and  occurring  recent  and  fossil. 
P.  arctica  inhabits  the  banks  of  Newfoundland,  and  about  eight  fossil  species 
have  been  named  from  the  tertiary  formations  of  the  United  States. 

Fam,  7.  PholadidcB,  This  family  contains  various  genera,  which  live  in 
perforations  which  they  make  in  rocks,  wood,  or  clay,  each  being  a  prisoner 
for  life  in  a  cell  of  its  own  construction.  In  Pholas  {pi.  76,  figs.  49,  50) 
the  shell  is  widely  gaping,  and  provided  with  accessory  pieces  at  the  hinge 
{fig,  49),  and  the  foot  is  shaped  like  a  sucker.  Pholas  dactylus  {fig.  50) 
is  used  as  food.  A  few  fossil  species  are  found  in  the  tertiary  formations 
of  Europe  and  America.  The  genus  Teredo  is  placed  by  some  authors  in 
the  next  family,  Tubicolay  on  account  of  its  form  ;  but  Deshayes  thinks  the 
characters  of  the  animal  require  that  it  should  be  placed  here.  Teredo 
navalis  {pL  75,  fi^.  67),  which  is  so  destructive  to  timber  and  shipping 
when  not  protected,  appears  as  a  long,  sinuous,  calcareous  tube,  lining 
perforations  in  wood,  and  if  one  of  these  be  followed  to  its  lower  end,  the 
valves  of  the  shell  will  be  found.  The  shell  is  thick,  and  so  short  as  to  be 
annular,  having  a  single  adductor  muscle,  and  the  posterior  extremity  of  the 
tube  is  open.  According  to  Laurent,  when  the  young  Teredo  escapes  from 
the  egg,  it  swims  about  by  means  of  vibrill».  At  first  the  body  is  inclosed 
in  the  shell  proper,  and  the  little  animal  can  move  about  with  the  aid  of  a 
long  linguiform  foot.  After  spending  about  twenty-four  hours  in  swimming 
and  moving  about  upon  submarine  objects,  it  attaches  itself  to  wood, 
making  a  depression  in  which  it  locates  itself,  and  excretes  a  mucous  mass 
which  covers  it,  but  allowing  a  passage  for  the  siphons.     The  young  animal 
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is  soon  after  able  to  commence  perforating.  The  transparent  shell  of  the 
embryo  soon  disappears,  and  is  replaced  by  the  permanent  one.  In  boring, 
the  wood  is  generally  entered  across  the  grain,  but  afterwards  the  animals 
turn  in  the  direction  of  the  fibres,  though  they  are  subject  to  be  continually 
turned  from  their  course  by  each  other,  the  wood  being  perfectly  honey- 
combed by  their  number,  and  often  in  the  course  of  a  year. 

Fam.  8.  Tubicola.  The  name  indicates  the  tubular  form  of  the  external 
protection  in  this  family.  The  tube  is  secreted  by  the  mantle,  and  its 
continuation  covering  the  siphons.  In  Aspergillum  {pi,  lb,  fig,  71)  both 
valves  form  part  of  the  tube ;  in  Clavagella  the  valves  are  placed  within  a 
short  tube,  one  of  them  being  attached ;  and  in  Gastrochcena  the  shell  is 
not  attached,  but  inclosed  in  a  tube.  The  mantle  is  open  in  front  for  the 
passage  of  a  little  foot,  the  siphon  and  branchiae  are  usually  long,  and  the 
palpi  are  small.  These  shell-fish  inhabit  clay,  sand,  or  cavities  in  stone  or 
wood,  pierced  by  themselves. 

The  genus  Aspergillum  was  first  correctly  figured  in  1685,  by  Lister,  one 
of  the  fathers  of  conchology ;  but  it  was  many  years  before  its  true 
approximate  place  was  known,  since  it  required  much  sagacity  to  detect  a 
bivalve  shell  under  the  form  of  a  tube.  We  accordingly  find  it  placed  at 
one  time  among  univalve  genera,  and  at  another  with  the  Annelida  which 
form  tubes,  and  Linnaeus  placed  it  with  Dentalium.  The  happy  idea 
of  Aspergillum  being  a  true  bivalve  is  4ue  to  De  Roissy,  and  is  a  remarkable 
example  of  the  detection  of  natural  afiinities.  A  parallel  example  appears 
in  the  Planorhis  cornuarietis  which,  to  all  appearance,  was  referred  to  its 
proper  genus,  but  which  Sowerby  referred  to  Ampullaria,  with  none  of 
which  did  it  seem  to  be  allied  ;  but  the  subsequent  discovery  of  the  animal 
proved  his  reasoning  to  be  correct,  although  strongly  opposed  at  the  time. 
The  structure  of  Clavagella  is  quite  anomalous,  the  valve  of  the  right  side 
forming  part  of  the  inside  of  the  tube,  and  the  left  valve  being  free.  The 
anatomy  is  essentially  that  of  a  bivalve  mollusc,  and  shows  an  affinity  with 
Aspergillum.     It  is  provided  with  a  small  foot. 

The  genus  Gastrochcena,  Spengler,  1783  (or  FHstulana,  Lam.,  1801),  is  a 
boring  shell,  sometimes  found  in  calcareous  rocks,  and  sometimes  in  sand, 
secreting,  besides  its  proper  shell,  a  separate  exterior  tube ;  and,  as  the  shell 
may  be  accidentally  found  without  the  tube,  after  the  death  of  the  animal, 
an  error  was  committed  in  describing  the  shell  alone  as  one  genus,  and  the 
tube  and  shell  together  as  another,  namely,  Fistulana ;  an  error  which 
Deshayes  was  the  first  to  correct,  and  he  accordingly  suppresses  the  latter 
name.  Shell  symmetrical,  and  widely  gaping  anteriorly,  without  cardinal 
teeth,  a  ligament  posteriorly,  pallial  impression  deeply  sinuated,  foot  small, 
and  secreting  a  byssus.  The  following  species  are  found  in  the  tertiary 
strata  of  the  United  States.  Gastrochcena  ligula,  H.  C.  Lea,  Am,  PhU. 
Trans.,  vol.  ix.  6?.  larva,  Conrad  (Fistulana),  Am,  J,  Sei,,  1846,  p.  218. 
G,  elongata,  Desh.,  Conrad,  Nat.  Inst,  Washington, 

Tribe  Elatobranchia, 

This  tribe  includes  the  great  mass  of  Conchifera,  after  separating  the 
preceding  one.    With  very  few  exceptions,  the  Inclusa  have  two  adductor 
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muscles,  and  although  the  same  character  is  possessed  by  most  of  the 
Elatobranchia,  a  large  portion  of  them  have  but  one,  so  that,  the  whole  are 
divided  by  this  character  into  two  sections,  thus : 

§  Monomyaria,  with  one  adductor  muscle. 
§§  Dimyaria,  with  two  adductor  muscles. 

This  character,  although  of  much  importance,  is  not  applicable  in  every 
case,  because  a  classification  that  would  adhere  to  it  strictly,  would 
sometimes  unite  dissimilar  groups  and  separate  allied  ones,  as  far  as  the 
other  characters  are  concerned.  The  first  section  includes  the  five 
families :  1.  Anomiidae ;  2.  Placunidae ;  3.  Ostreidae ;  4.  Pectinid» ;  5. 
Aviculidae. 

Fam,  1.  AnomiidcB.  The  genus  Anomia  has  a  principal  central  adductor 
muscle,  but  besides  this  it  has  two  approximate,  one  passing  towards  the 
perforation  at  the  apex  of  the  smaller  (and  in  position  the  lower)  valve, 
where  it  is  attached  to  a  shelly  plug,  shaped  like  a  short,  flat-headed  rivet, 
and  inserted  in  the  aperture,  its  exterior  flattened  surface  being  attached  to 
extraneous  bodies.  The  ovary  terminates  between  the  membranes  of  the 
mantle  upon  the  right  side,  where  the  eggs  are  stored  before  they  are 
ejected,  an  anomaly  presented  by  no  other  conchifer,  but  which,  with  some 
other  characters,  indicates  an  afiinity  with  Brachiopoda.  On  thi^  account 
Deshayes  thinks  that  this  family  forms  a  distinct  group,  which  should  stand 
between  the  Brachiopoda  and  the  Conchifera.  In  Anomia  the  margins  of 
the  mantle  are  entirely  disunited ;  the  shell  is  very  irregular,  orbicular,  the 
free  or  larger  valve  convex,  and  the  lower  one  concave  or  flat,  and  taking 
the  form  of  extraneous  bodies,  to  which  it  is  attached.  This  causes  the 
shell  to  oflfer  many  varieties,  and  the  species  to  be  of  difficult  determination. 
The  aperture  in  the  perforated  valve  is  only  a  deep  sinus,  narrowed  at  the 
margin,  with  the  shell  projecting  upon  one  side,  and  forming  an  ossiculum 
with  a  flattened  surface  of  articulation,  which  enters  and  is  attached  to  the 
concavity  of  the  opposite  valve  by  an  internal  ligament.  This  family  is 
allied  to  the  next  by  Broderip's  genus,  Placunanomia,  which  has  a  notch  in 
the  side  of  the  lower  valve,  presenting  an  analogy  with  that  in  Pedum,  a 
genus  of  Pectinid®. 

Fam.  2.  Placunidce.  This  family  is  represented  by  the  genus  Placuna, 
the  shell  of  which  (the  only  part  known)  is  allied  to  Anomia  and  Ostrea. 
It  is  imperforate,  free,  inclined  to  circular,  thin,  and  foliaceous  in  texture, 
translucent,  and  the  valves  are  so  flat  that  but  little  room  is  left  for  the 
animal,  which  must  consequently  be  very  thin.  In  one  valve  there  is  a  V- 
shaped  tooth,  and  in  the  other  a  corresponding  depression ;  ligament  marginal. 
This  and  the  preceding  family  are  by  some  included  in  the  Ostreidae. 

Fam.  3.  OstreicUs.  The  genus  Ostrea  {pL  76,  ßg,  25,  O.  cristigalli) 
well  known  as  an  article  of  food,  is  widely  distributed  in  various  parts  of 
the  world,  and  has  been  in  request  from  a  remote  period.  The  shell  is 
inequivalve  and  irregular,  the  ligament  partly  internal  and  partly  external, 
and  the  left  and  larger  valve  is  usually  attached  to  extraneous  bodies.  On 
the  western  coast  of  Africa,  where  the  branches  of  certain  aquatic  trees 
bang  in  the  water  at  high  tide,  the  oysters  affix  themselves  to  these 
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branches,  where  they  may  be  seen  suspended  at  low  tide.  There  are  four 
lanceolate  labial  palpi;  and  the  branchisB,  two  upon  each  side,  are 
conspicuous  objects  when  the  shell  is  opened.  The  very  large  liver  is 
recognised  by  its  dark  color,  which  causes  it  to  be  indistinctly  seen  through 
the  translucent  integuments.  There  is  no  appearance  of  a  rudimentary 
foot,  but  eyes  have  been  detected. 

The  ancient  Romans  were  very  fond  of  oysters,  and  soon  discovered 
those  of  Britain  to  be  superior  to  their  own,  and  imported  them  in  winter 
packed  in  snow,  and  in  such  a  manner  as  to  prevent  the  valves  from 
opening,  a  mode  still  practised  when  oysters  are  to  be  transported  a 
considerable  distance.  Previous  to  this  period  Sergius  Aurata  had  invented 
and  practised  the  art  of  breeding  oysters  in  artificial  beds,  turning  his  art  to 
great  profit.  This  is  still  practised  in  the  Mediterranean,  where  ponds  are 
used,  into  which  the  sea  enters  at  high  tide.  About  Naples  oysters  attach 
themselves  to  sticks,  and  here  numerous  poles  are  stuck  into  the  bottom, 
and  when  the  oysters  which  become  affixed  to  them  have  acquired  a 
sufficient  size  to  be  taken,  they  are  collected  by  withdrawing  the  poles. 
Oysters  attain  a  marketable  size  in  four  or  five  years,  although  not  yet  fully 
grown,  large  individuals  being  considered  less  delicate  than  those  of  a 
medium  size.  Those  are  most  highly  esteemed  which  have  grown  in  the 
mouths  of  rivers,  where  the  water  is  less  saline,  and  it  is  probable  that  their 
food  varies  according  to  the  locality.  Oysters  feed  upon  infusoria;  and 
when  certain  green  kinds  are  abundant,  they  impart  a  green  color  to  the 
animal,  a  color  which  is  often  incorrectly  attributed  to  some  mineral 
substance.  The  extent  to  which  oysters  are  consumed  would  exterminate 
them  in  accessible  localities  were  they  not  veiy  prolific.  A  single  oyster 
may  eject  50,000  or  60,000  eggs  in  a  year,  commencing  in  the  spring  and 
continuing  through  the  summer. 

Deshayes  does  not  think  the  genera  Gryphced,  Lamarck,  and  Exogyra, 
Say,  are  sufficiently  distinct  from  Ostrea ;  whilst  Von  Buch,  the  celebrated 
geologist,  insists  that  they  are  founded  upon  good  characters.  The  former 
author  is  inclined  to  look  for  variations  in  the  soft  parts  of  allied  genera, 
although  in  such  the  shell  usually  presents  the  more  prominent  generic  and 
specific  characters.  Variations  in  the  shell  are  as  important  among  the 
Mollusca  as  in  the  teeth  and  horns  of  the  Mammalia,  or  the  bill  and  feathers 
of  birds ;  and,  although  a  species  may  be  found  which  associates  it  with  two 
genera,  this  is  not  sufficient  evidence  that  the  two  should  be  united. 
According  to  Deshayes,  Ostrea  passes  by  insensible  gradations  into 
Exogyra,  and  this,  by  equally  gradual  steps,  returns  to  Ostrea,  so  that  in 
his  opinion  the  species  of  the  three  form  but  one  natural  genus. 

Fam.  4.  PectinidcB.  In  Pecten  {pL  76,  figs.  27  to  29),  the  chief  genus 
of  the  family,  the  shell  is  regular,  toothless,  inequivalve,  eared  at  the  hinge 
margin;  ligament  entirely  internal,  and  placed  in  a  triangular  depression ; 
surface  often  covered  with  ribs.  Mouth  with  deeply  cut  lips  and  a  pair  of 
palpi  on  each  side ;  mantle  disunited,  margin  with  numerous  cilia,  having 
eyes  between  them  ;  branchiae  sub-divided  into  separate  parallel  filaments ; 
foot  small  and  dilated,  a  byssus  sometimes  present  The  genus  Pecten  is 
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widely  distributed  in  a  recent  and  fossil  state,  and  is  not  confined  to  any 
particular  country  or  climate. 

These  shells  are  free,  and  live  upon  a  surface  of  mud  or  sand,  from  a 
trifling  depth  to  twenty  fathoms,  and  they  are  fished  up  as  an  article  of  food. 
They  present  several  distinct  forms,  and  many  of  them  possess  great  beauty. 
Pecten  pleuronectes  is  named  after  the  generic  name  of  the  flounder, 
because  one  side  is  dark  colored,  and  the  other  white.  P.  jacobaeus  was 
formerly  worn  by  pilgrims  who  had  visited  the  Holy  Land.  P.  quinque- 
costatus  occurs  fossil  in  the  cretaceous  deposits  of  Europe  and  America, 
and  there  are  numerous  species  belonging  to  the  tertiary  formations  of  the 
United  States.     Lima,  a  genus  of  free  shells,  is  allied  to  Pecten. 

Spondylus  {pL  76,  ßg.  35)  is  a  genus  of  attached,  rough  or  spiny,  and 
usually  heavy  and  finely  colored  shells,  allied  to  Pecten  and  Ostrea.  There 
are  two  strong  teeth  in  each  valve,  and  a  depression  for  the  ligament. 
Hinnites  is  allied  to  Pecten  and  Spondylus,  and  possesses  the  peculiarity  of 
being  free  until  it  attains  a  certain  size,  when  it  becomes  permanently  aflSxed. 

Fam.  5.  AviculidcB,  This  family  includes  the  shells  fron>  which  most  of 
the  pearls  of  commerce  are  obtained.  They  are  allied  to  the  two  preceding 
families,  and  most  of  the  genera  are  byssiferous,  with  pearly  shells.  The  large 
well  known  shell  {pL  76,  fig.  20),  which  sometimes  attains  a  size  of  ten 
inches,  produces  the  finest  oriental  pearls,  as  well  as  most  of  the  mother-of- 
pearl  which  is  used  in  the  arts.  It  forms  the  genus  Mekagrina,  Lamarck, 
although  it  is  now  considered  not  to  be  distinct  from  Avicula,  and  it  is  thero 
fore  named  jimctt/amar^anVi/era,  Linn.  It  inhabits  the  Indian  seas.  Avicula, 
according  to  the  celebrated  anatomist  Poli,  has  the  mantle  unclosed,  and 
firinged  with  tentacular  appendages.     The  foot  is  small  and  secretes  a  byssus. 

The  genus  Malleus  (ilf.  malleus,  Linn.,  pi  76,  fig,  26)  is  remarkable  for 
having  the  hinge  margin  extended  in  some  species  in  the  antero-posterior 
direction.  The  shell  is  very  irregular,  the  foot  secretes  a  byssus,  and  the 
mantle  has  a  fringe  of  small  tentacles.  Pema  {fig.  30)  has  an  irregular 
shell,  hinge  straight,  with  a  row  of  transverse  furrows  for  the  insertion  of 
the  ligament.  The  byssus  passes  through  a  gaping  vacancy  in  the  front 
of  the  shell.  The  genera  Malleus,  Pema,  Vulsella,  Crenatula,  Catillus 
Inoceramus,  and  some  others,  are  placed  by  some  authors  in  a  distinct 
family,  Malleidce. 

Pearls  are  secreted  upon  the  inside  of  the  shell,  or  in  folds  of  the  mantle, 
the  latter  being  the  most  regular ;  and  as  their  quality  depends  upon  that 
of  the  nacre,  those  shells  which  have  this  of  a  fine  quality  produce  the  best 
pearls.  The  pearls  of  common  oysters  are  rough  concretions  of  no 
commercial  value,  and  similar  concretions  are  sometimes  formed  by  univalve 
species,  the  mantle  of  which  has,  of  course,  the  power  of  secreting  the 
calcareous  matter  of  the  shell.  Although  pearls  are  formed  out  of  the  same 
material  as  the  shell,  a  bead  turned  out  of  the  latter  has  not  their  peculiar 
lustre,  because  the  arrangement  of  the  material  is  diflerent,  the  successive 
layers  being  plane  in  the  shell  and  spherical  in  the  pearl.  On  this  account 
shaping  an  irregular  pearl  does  not  alter  its  lustre.  Irregular  pearls  are 
sometimes  worn  without  being  shaped,  when  the  form  is  agreeable.    Pear- 
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shaped  ones  have  a  proper  form  for  ear-jewels,  and  are  highly  esteemed. 
Being  composed  of  carbonate  of  lime  and  albumen,  pearls  are  subject  to  be 
soiled  by  the  acid  in  sweat. 

Artificial  pearls,  with  a  perfect  lustre,  are  made  by  lining  bubbles  of  very 
thin  glass  with  the  silvery  material  which  lines  the  scales  of  freshwater  fish, 
of  the  genus  Leuciscus.  This  is  introduced  in  suspension,  in  a  liquid,  and 
when  dry,  wax  is  introduced  to  give  strength  and  solidity. 

Pearl  fisheries  are  conducted  at  many  places  in  various  parts  of  the 
world,  but  the  chief  are  in  the  east.  Among  the  most  important  are 
those  of  the  Persian  Gulf,  and  the  coasts  of  Coromandel,  Ceylon,  and 
Japan.  The  Persian  Gulf  has  been  a  favorite  locality  from  a  remote  period. 
Panama  and  the  coast  of  Columbia  were  good  localities  formerly.  A  round 
and  perfect  pearl,  as  large  as  a  pigeon's  egg,  belonging  to  Philip  II.  of  Spain, 
and  worth  •  150,000,  was  taken  at  the  Island  of  St.  Margarita,  on  the  north 
coast  of  South  America ;  and  Tavernier  bought  one  from  Catifa,  in  Arabia 
(an  ancient  locality),  for  £110,000. 

About  $450,000  are  annually  produced  by  the  fisheries  at  the  Bahrein 
Islands  in  the  Persian  Gulf,  which  are  fished  in  June  and  July.  At  Ceylon 
the  fishing  extends  from  February  to  the  beginning  of  April,  but  the  fishing 
days  rarely  exceed  thirty,  from  many  causes.  There  are  various  holidays 
kept  by  the  members  of  diflferent  castes  and  religions  among  the  divers.  A 
black  race  from  the  coast  of  India  profess  the  Catholic  faith,  and  do  not 
fish  on  Sunday  ;  and  other  days  are  kept  as  holidays  by  the  heterogeneous 
population.    Storms  also  interfere  with  the  fishing. 

The  beds  of  pearl  shells  lie  at  a  depth  of  six  or  eight  fathoms,  and  the 
fishing  is  done  by  divers  who  are  able  to  remain  under  water  from  a 
minute  to  a  minute  and  a  half,  or  even  longer.  Indeed,  the  earlier  writers 
upon  the  subject  assert  that  a  diver  might  remain  submerged  one  fourth 
or  half  an  hour,  but  this  is  an  exaggeration. 

Pearls  from  freshwater  mussels  were  sent  from  Perth  to  Liondon  between 
the  years  1761  and  1764,  to  the  amount  of  £10,000,  but  the  fisheries  were 
soon  exhausted.  A  pearl  weighing  thirty-three  grains  was  taken  at  this 
locality.  The  price  of  these  pearls  varied  from  ten  to  thirty-six  shillings 
an  ounce. 

The  pearl  fisheries  of  Ceylon  formerly  employed  50,000  or  60,000  men  at 
sea  or  on  shore.  Captain  Percival,  in  his  account  of  the  island,  describes  the 
mode  of  proceeding.  The  shore,  deserted  at  other  times,  presents  during 
the  fishing  season  a  busy  scene  made  up  of  people  of  various  colors 
and  countries;  fishers,  merchants,  brokers,  jewellers,  speculators  in  shells 
before  they  are  opened,  and  conjurors  who  are  well  paid  to  perform  incan- 
tations to  prevent  the  sharks  from  attacking  the  divers.  The  chief  locality 
is  oflf  the  coast  of  Condatchy,  twenty  miles  at  sea.  The  right  of  fishing  is 
sold  every  season  by  the  government  to  the  highest  bidder  for  each  of  the 
localities  into  which  the  bank  is  divided,  and  the  purchaser  is  generally  a 
black  merchant.  The  same  spot  is  not  allowed  to  be  fished  again  for  three 
or  four  years,  and  the  shell  is  supposed  to  arrive  at  maturity  in  seven  years. 

At  the  firing  of  a  signal  gun  at  ten  o'clock  at  night,  the  fleet  of  boats 
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sets  out  with  the  land-breeze,  reaching  the  banks  in  time  to  commence 
fishing  at  sunrise,  and  starting  on  its  return  with  the  sea-breeze  about 
noon.  A  gun  is  fired  when  the  fleet  is  seen  from  the  shore,  to  acquaint  the 
owners  with  the  fact.  The  shells  are  placed  upon  mats  in  pits,  and  buried 
until  the  animal  is  rotted  and  become  dry,  when  the  shells  are  easily  opened 
and  the  pearls  readily  found. 

Each  boat  has  twenty  men  and  a  pilot.  Of  these  ten  are  divers  and  ten 
boatmen,  who  row  and  assist  the  divers.  Five  dive  at  a  time,  and  when 
these  come  up  the  other  five  go  down,  which  gives  them  time  to  recover 
for  each  successive  dive.  The  boat  has  five  stones,  of  which  each  diver 
takes  one  to  accelerate  his  descent,  and  this  is  attached  to  a  distinct  rope, 
to  be  drawn  up  at  leisure.  These  men  use  their  toes  with  great  facility  in 
picking  up  small  objects  from  the  ground,  and  when  one  of  them  is  ready  to 
descend  he  catches  the  rope  which  holds  the  stone  with  the  toes  of  the  right 
foot,  his  network  bag  with  those  of  the  left,  and  the  rope  which  is  to  draw 
him  up  with  his  right  hand,  the  other  hand  being  employed  to  close  his 
nostrils.  When  he  reaches  the  bottom  the  bag  is  hung  round  his  neck,  and 
he  commences  filling  it  as  rapidly  as  possible,  returning  in  the  course  of 
about  two  minutes,  first  making  a  signal  with  the  rope  in  his  right  hand.  A 
diver  may  make  forty  or  fifty  plunges  in  a  day,  and  bring  up  one  hundred 
shells  each  time.  This  takes  place  in  water  from  thirty  to  fifty  feet  deep ; 
and  as  the  pressure  must  diminish  the  volume  of  air  in  the  lungs,  the  water 
must  enter  the  nostrils  to  a  greater  or  less  distance.  In  consequence  of 
this,  when  the  diver  emerges,  water,  and  often  blood,  are  discharged  from  the 
mouth,  nostrils,  and  ears.  Captain  Percival  states  further,  that  there  are 
divers  who  can  remain  under  water  four  or  five,  and  in  one  case  six 
minutes.  Some  oiled  their  bodies  and  stuflfed  their  ears  and  nostrils  before 
descending,  but  this  practice  was  not  general. 

The  Greek  divers  were  celebrated  in  ancient  times,  and  they  seem  to 
have  preserved  their  skill  up  to  the  present  day.  Like  those  of  the  Indian 
seas,  they  are  taught  to  dive  from  childhood.  Dr.  Lefevre,  a  French  navy 
surgeon,  gives  an  interesting  account  of  them,  having  been  present  wheu 
they  were  employed  in  recovering  property  from  the  vessels  sunk  at  the 
battle  of  Navarino.  The  water  was  from  one  hundred  to  one  hundred  and 
twenty  feet  deep,  and  yet  the  divers  not  only  reached  the  outside  of  the 
vessels,  tearing  oflT  the  copper,  &c.,  but  they  entered  the  hold  and  brought 
out  small  objects,  such  as  pistols,  Turkish  pipes,  &c.  When  ready  to 
descend,  the  Greeks  seat  themselves  upon  the  edge  of  the  boat,  with  their 
elbows  upon  their  knees,  and  breathe  rapidly  with  short  inspirations,  making 
the  sign  of  the  cross  at  intervals.  Finally,  they  take  a  deep  inspiration, 
and  plunge  headforemost,  having  a  small  rope  attached  to  the  thumb  of  the 
right  hand,  by  which  they  may  be  drawn  up  when  they  dive  deep. 

Dr.  Lefevre,  at  three  diflTerent  times,  carefully  noted  the  time  that  the 
divers  remained  under  water,  and  with  the  following  result :  Out  of 
fourteen  divers,  the  shortest  period  of  submersion  was  fifty  seconds ;  two 
remained  sixty-five ;  among  the  longest,  two  remained  under  ninety, 
one  ninety-four,  one  ninety-five,  and  one  ninety-eight,  the  average  being 
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seventy-six  seconds.  When  the  divers  emerge,  the  face  is  strongly  injected, 
and  they  often  bleed  freely  from  the  nose,  and  sometimes  from  the  ears  and 
eyes.  They  dive  three  or  four  times  in  an  hour,  and  upon  emerging,  they 
put  on  thick  woollen  cloaks.  The  sea  is  sufficiently  clear  to  enable  divers 
to  see  objects  at  the  depth  to  which  they  go. 

The  Phocidfie  (seals)  remain  fifteen  minutes  under  water,  having  not  only 
large  lungs,  but  an  adapting  peculiarity  in  the  circulation.  In  a  state  of 
inaction  they  can  remain  much  longer,  and  when  on  land  as  much  as  two 
minutes  sometimes  elapses  between  each  inspiration.  According  to 
Frederic  Cuvier,  the  seals  in  the  Paris  collection  sometimes  slept  with  the 
head  under  water  for  an  hour  at  a  time,  a  period  which  exceeds  that  of  a 
harpooned  whale.  In  the  case  of  the  whale,  however,  there  is  great 
muscular  action,  which  requires  more  oxygen  than  a  state  of  repose 
demands. 

§§  Dimyaria. 

The  second  section,  Dimyaria,  of  the  tribe  Elatobranchia,  includes  the 
two  sub-sections,  *Mytilacea  and  **Cardiacea,  the  first  of  which  includes 
the  four  families,  1.  Mytilidee ;  2.  Arcidee ;  3.  Unionidae  ;  4.  Carditidae. 

Fam,  I.  MytilidcB.  This  family  includes  the  genera  Mytilus  {pL  76, 
fig,  22)  and  several  allied  genera,  and  Pinna  (figs.  18,  19).  These 
animals  have  a  linguiform  foot,  which  secretes  a  byssus  by  which  they  are 
attached  to  rocks,  the  byssus  being  at  first  applied  by  the  foot.  The  shell 
is  equivalve,  but  very  inequilateral,  so  that  the  umbones  or  beaks,  which  are 
usually  situated  about  the  middle  of  the  back,  are  here  placed  at  or  near 
the  anterior  extremity  of  the  shell.  In  Mytilus  the  lobes  of  the  mantle  are 
disunited,  except  at  a  single  point  posteriorly,  which  separates  the  anal 
siphon.  The  anterior  adductor  muscle  is  much  smaller  than  the  posterior 
one.  Lithodomus  is  a  sub-cylindrical  bivalve,  which,  in  its  young  state,  is 
suspended  to  rocks  by  a  byssus ;  but  it  subsequently  perforates  the  rocks, 
and  lives  in  a  cavity  but  little  larger  than  the  shell,  and  then  the  byssus 
disappears. 

The  genus  Mytilus  is  used  for  food,  under  the  name  of  mussel.  Mytilus 
chores,  which  is  found  at  Chiloe  and  other  parts  of  the  western  coast  of 
South  America,  attains  a  length  of  seven  or  eight  inches ;  and  as  the  animal 
is  as  large  as  the  egg  of  a  goose,  and  of  a  fine  flavor,  it  is  much  esteemed. 
The  favorite  mode  of  cooking  it  is  to  make  a  fire  upon  flat  stones  in  a  pit, 
and  when  these  are  sufficiently  heated,  the  fire  and  ashes  are  removed  and 
the  shell-fish  deposited,  and  covered,  first  with  leaves,  &c.,  and  then  with 
clay.  This  mode  of  cooking  is  practised  on  the  coast  of  Australia,  and  in 
the  islands  of  the  Pacific. 

The  common  mussel,  Mytilus  edulis,  is  easily  taken,  as  it  lives  in  shallow 
water,  and  even  between  high  and  low  water,  upon  both  sides  of  the  north 
Atlantic.  The  shell  is  smooth,  and  of  a  blue  or  violet  color.  This  species 
is  poisonous  to  some  constitutions,  perhaps  one  in  a  hundred,  and  it  is 
possible  that  this  quality  depends  somewhat  upon  the  season.  An  emetic, 
followed  by  castor  oil,  is  recommended  when  bad  symptoms  arise  from 
eating  this  shell-fish.  The  symptoms  appear  in  one  or  two  hours,  and  they 
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are  either  internal  inflammation,  eruption,  or  resembling  a  catarrh  or 
asthma,  sometimes  terminating  fatally. 

The  genus  Pinna  has  a  somewhat  triangular  sl>pll,  pointed  anteriorly,  and 
it  includes  several  species  which  attain  to  a  great  size,  as  P.  rtidis 
(pL  76,  ßg.  19),  which  is  a  foot  and  a  half  long.  The  byssus  of  several 
species  is  fine  and  silky,  and  six  inches  or  more  in  length.  It  is  manufac« 
tured  at  Palermo  and  parts  of  Italy  into  gloves,  stockings,  and  other  small 
articles  of  dress,  which  are  expensive,  and  kept  as  curiosities.  The  mollusc 
is  eaten,  and  it  produces  small  amber  colored  pearls. 

From  a  remote  period  various  fables  have  been  current  about  the  pinna 
and  certain  small  crabs  which  are  found  in  the  shell,  as  in  mussels, 
oysters,  and  other  shell-fish.  When  the  pinna  opens  its  shell,  the  cuttle- 
fish,  it  is  said,  "  rushes  upon  her  like  a  lion,  and  would  always  devour  her 
but  for  another  animal  whom  she  protects  in  her  shell,  and  from  whom  in 
return  she  receives  very  important  services."  When  the  crab  goes  out  and 
sees  the  cuttle-fish  approaching,  it  "returns  with  the  utmost  speed  and 
anxiety"  to  the  pinna,  "  who,  being  thus  warned  of  the  danger,  shuts  her 
doors  and  keeps  out  the  enemy."  Pliny's  story  has  been  often  repeated, 
according  to  which  small  fishes  enter  the  shell  to  feast  upon  the  animal, 
which  does  not  regard  their  nibbles  until  the  pinnoteres  or  pinnophylax 
gives  it  a  bite,  which  causes  it  to  close  the  shell,  and  thus  to  kill  the  fish, 
some  of  which  is  given  to  the  crab  as  a  reward  for  its  watchfulness.  Even 
in  the  present  day  similar  fables  are  still  recorded  by  careless  compilers. 

Fam,  2.  ArcidcB,  The  genus  Area  (pi.  76,  ßgs.  31,  32)  has  a  byssus  in 
some  species ;  the  foot  is  split,  the  mantle  is  open,  and  the  anomaly  of  two 
hearts  is  presented.  The  hinge  margin  has  a  row  of  numerous  teeth,  which 
fit  between  those  of  the  opposite  valve.  The  shell  is  rather  thick,  elongated, 
oblique,  and  has  the  beaks  distant.  Some  species,  as  A.  tortuosa,  are 
curiously  curved.  In  Pectunculus  the  shell  is  more  nearly  circular  in 
outline,  and  the  line  of  the  teeth  partakes  of  the  curvature  of  the  shell.  In 
Nucula  the  lines  of  the  teeth  before  and  behind  the  beaks  form  an  angle 
with  each  other. 

The  tertiary  beds  of  the  United  States  contain  about  thirty  described 
species  of  Area,  and  about  the  same  number  of  Pectunculus.  The  genus 
Trigonia  is  by  some  authors  made  the  representative  of  a  distinct  family, 
which  is  objectexl  to  by  Deshayes  and  Agassiz.  A  single  living  species,  T. 
pectinata,  inhabits  the  seas  of  Australia.  The  fossil  species  are  numerous, 
and  extend  from  the  Lias  to  the  Cretaceous  group.  A  single  tertiary 
species  occurs  in  Bolivia.  The  genus  has  been  illustrated  in  a  masterly 
manner  by  Agassiz  in  his  Etudes  critiques  sur  les  Mollusques  fossiles: 
Neuchatel,  1840.  Trigonia  thoracica  (Morton's  Synopsis,  &c.  p.  65, 
pi.  15,  fig.  13)  is  from  the  cretaceous  formation  of  the  United  States. 

Fam.  3.  UnionidcB,  To  this  family  the  name  of  Nayades  was  given  by 
Lamarck,  but  it  is  now  usually  restricted  to  an  order  of  plants.  It  includes 
the  greater  part  of  the  freshwater  bivalve  shells,  which  are  so  abundant  in 
the  waters  of  the  United  States,  where  they  surpass,  in  number  and  variety 
of  species,  those  of  any  other  country.     They  usually  live  in  sand  or  mud, 
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ploughing  furrows  in  their  course,  the  ventral  half  of  the  shell  being  generally 
sunk  in  the  bottom,  which  gives  it  a  vertical  position.  Some  inhabit  gravel 
bars ;  and  as  it  is  difficult  for  them  to  progress  through  such  an  unyielding 
material,  these  species  seldom  change  their  place.  A  few  species,  as  the 
genus  Mycetopus,  live  in  perforations  made  apparently  with  the  foot,  which 
has  a  peculiar  development.  The  species  of  Unio,  when  left  dry  by  the 
fall  of  the  rivers,  bury  themselves  in  the  moist  sand.  Unio  (Truncilla) 
triqueter,  a  shell  much  likepL  76,  fig.  38,  where  we  have  observed  it  in  the 
Ohio,  does  not  take  the  more  or  less  horizontal  position  of  those  like 
pi.  76,  figs.  21,  47,  but  the  anterior  extremity  is  sunk  diagonally  into  the 
mud  or  gravel,  so  as  to  bring  the  posterior  truncation  level  with  the 
bottom. 

The  shell  is  composed  of  nacre,  and  varies  from  little  more  than  the 
thickness  of  paper  to  half  an  inch,  or  more,  according  to  the  species.  It  is 
covered  with  a  periostraca,  usually  colored  with  various  tints  of  yellow, 
green,  or  brown,  sometimes  ornamented  with  markings  or  radiating  lines 
of  a  different  color,  among  which  green  upon  a  yellowish  ground  is  the 
most  frequent.  The  surface  is  plain,  as  in  the  species  inhabiting  the  rivers 
of  the  Atlantic  coast  of  the  United  States,  or  with  undulations  or  knotty 
projections,  as  in  those  of  the  tributaries  of  the  Mississippi.  Two  species, 
Unio  spinosus,  Lea,  from  Georgia,  and  U.  coHinus,  Conrad,  from  Virginia, 
have  a  few  spines  upon  the  shell.  The  beaks,  being  the  oldest  part,  and 
the  most  exposed  to  the  action  of  abrading  agents,  are  subject  to  be  worn 
off,  and  to  such  an  extent  that  the  younger  portion  in  some  cases  disappears, 
and  is  replaced  by  successive  secretions  of  shelly  matter  from  the  mantle. 
This  renders  it  difficult  to  refer  young  and  old  shells  to  the  same  species. 
On  this  account  no  cabinet  can  be  deemed  complete  without  series 
indicating  the  gradual  changes  and  variations  in  size,  and  other  charac- 
teristics to  which  individual  species  are  subject. 

The  variation  in  external  character  is  extremely  great  in  this  family, 
where  the  same  species  will,  in  some  instances,  vary  more  than  distinct 
species,  which  present  more  uniform  characteristics.  The  variations  of 
Unio  complanatus  (one  of  which  is  well  represented  in  pi.  76,  fig.  47)  are 
so  great  that  not  less  than  fifty  specimens  are  required  to  illustrate  it 
properly. 

The  Unionidae  inhabit  the  rivers  and  ponds  in  Europe,  Asia,  Africa, 
Australia,  both  Americas,  and  particularly  those  of  the  United  States. 
Their  distribution  here  has  not  been  as  thoroughly  studied  as  it  deserves  to 
be,  but  the  following  facts  may  be  stated:  The  species  inhabiting  the 
rivers  of  the  Atlantic  coast  (excepting  U.  viridis,  which  is  found  in 
Kentucky,  and  U.  cariosus,  which  has  been  taken  in  White  River,  Indiana) 
do  not  occur  in  the  tributaries  of  the  Mississippi.  A  few  western  species, 
as  U.  alatus,  siliquoideus,  ventricosus,  and  pressus,  have  found  their  way 
through  New  York,  as  far  east  as  Lake  Champlain.  U.  rectus  is  found  on 
the  southern  border  of  Lake  Superior,  in  Lake  Champlain,  the  Ohio  and 
Alabama  rivers,  presenting  a  wide  range.  U.  complanatus,  although  it 
seems  not  to  be  found  in  the  tributaries  of  the  Mississippi,  occurs  in  some 
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of  the  streams  of  the  southern  shore  of  Lake  Superior,  and  thus  belongs  to 
the  basin  of  the  St.  Lawrence :  it  is  found  in  Maine,  and  probably  in  every 
river  as  far  south  as  the  Savannah.  Species  are  found  in  east  Tennessee,  as 
U.  intermedins  and  subtentus,  which  are  not  found  in  Kentucky  or  the 
States  on  the  south ;  and  Louisiana  has  species  not  found  beyond  its  limits. 
Unio  plicatus  and  siliquoideus  (the  latter  found  in  Lake  Champlain,  and  the 
former  above  Pittsburgh,  and  in  Grand  river,  Michigan)  are  found  as  far 
towards  the  southwest  as  San  Antonio  in  southern  Texas.  U.  lanceolatus 
has  no  greater  range  than  from  Tar  river,  in  North  Carolina,  to  the  James 
and  Rappahannoc  in  Virginia ;  and  U.  collinus,  subplanus,  and  constrictus, 
seem  not  to  extend  beyond  James  river. 

The  following  table  exhibits  the  distribution  of  some  of  the  species  of  the 
Atlantic  rivers,  from  the  Connecticut  to  the  James.  Asterisks  under  the  name 
of  a  river  denote  the  presence  of  a  species  in  it,  and  dots  indicate  where 
it  has  not  been  found.     The  three  first  on  the  list  extend  into  Maine  : 

Connecticut,    Hudson,      Delaware,      Susquehanna,      Potomac,       James. 

U.complanatus,     ###         ***        ***  #*#  •**        **# 

radiatus, 
ochraceus, 
cariosus. 


heterodon, 

nasutus, 

viridis, 


**#  ##*  *#*  #*«  *#*  ••• 

###  *##  ##*  •••  *##  *«* 

#•*  *#*  •**  **  #«*  *** 

#*#  •••  ##*  •••  #**  ••• 

*««  *##  ##*  •••  **#  *** 

•••  ###  *#*  #•*  *«*  *•# 


The  Unionidae  admit  of  being  divided  into  three  sub-families  :  Unionince, 
IridinincB,  and  Etheriince, 

Sub'fam,  I.  ünionince.  The  labial  palpi  are  four;  the  foot  is  large  and 
linguiform  ;  the  mantle  is  not  united,  and  the  posterior  siphons  are  not  tubular, 
being  formed  by  the  mere  contact  of  its  posterior  margin  on  each  side,  but 
leaving  two  openings.  The  extremity  scarcely  extends  beyond  the  shell ;  it 
is  papillate,  and  provided  with  eyes  which  have  the  power  of  distinguishing 
light  from  darkness,  as  the  siphons  are  suddenly  withdrawn  when  a  shadow 
is  cast  upon  them.  Some  genera  of  this  sub-family  present  no  distinctive 
characters  by  which  an  Unio  or  an  Anodonta,  &c.,  can  be  distinguished 
without  the  shell,  and  on  this  account  some  authors  insist  that  a  character 
is  worthless  in  the  shell  if  unaccompanied  by  some  distinction  of  the  soft 
parts ;  and  forgetting  that  the  shell  is  part  of  the  animal  as  the  bill  is  part 
of  a  bird,  they  insist  upon  having  two  characters  instead  of  one. 

In  the  genus  Unio  there  are  two  cardinal  teeth  in  each  valve  anteriorly, 
and  a  lamellar  tooth  posteriorly  in  the  right  valve,  fitting  between  two  in  the 
left  one. 

Anodonta  has  the  hinge  margin  without  teeth,  and  the  shell  is  usually 
thin  in  texture. 

Alasmodonta  has  cardinal  teeth,  but  no  lamellar  teeth.  Say  founded  this 
genus  in  1818,  and  it  was  named  Margaritana  by  Schumacher,  in  a  work, 
the  title-page  of  which  bears  the  date  of  1817.     "  The  priority  of  this  date 
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would  lead  me  to  adopt  the  name  given  by  that  author,  did  it  not  appear 
that  the  work  was  not  published  for  several  years  after  it  was  printed. 
It  was  not  known  to  the  naturalists  of  this  country,  France,  Grermany,  or 
England,  until  the  year  1824."  (Say's  Am.  Conchology.)  Swainson  uses 
both  names,  restricting  Schumacher's  to  the  Margaritifera  {pi,  76,ßg.  47) 
of  Europe,  and  Say's  to  the  form  A.  undulata. 

StrophiluSy  Rafinesque,  1820  (Pseudodon,  Gould,  1844,  Proceed.  Bost 
Soc.  p.  160,  with  four  species)  has  a  small  swelling  instead  of  regular 
cardinal  teeth,  and  the  soft  parts  differ  in  having  the  young,  after  they  leave 
the  ovaries,  deposited  transversely  in  the  exterior  branchiae,  instead  of  being 
in  vertical  folds,  as  in  most  of  the  species.  In  Diplasma  of  the  same 
author,  founded  on  some  shells  from  Hindostan,  there  are  anterior  as  well 
as  posterior  lamellar  teeth,  and  these  are  double  in  the  right  valve  anterioriy, 
and  in  the  left  posteriorly. 

Rafinesque,  in  the  "Continuation"  of  his  Monograph  of  the  Bivalve 
Shells  of  the  river  Ohio,  institutes  a  genus,  Loncosilla,  for  a  solenoid  sheU, 
brought  by  Dr.  Burrough  from  the  river  Jellinghy,  in  Bengal.  Rafinesque 
considered  it  to  be  allied  to  Anodonta,  on  account  of  its  fluviatile  habits, 
but  the  characters  of  the  shell  are  such  as  to  induce  us  to  coincide  with 
Dr.  Burrough  in  believing  it  to  be  essentially  a  solen.  The  shell  is  less 
than  an  inch  long,  "somewhat  swelled,  both  ends  rounded,  and  a  little 
gaping,  back  horizontal ;  outside  and  inside  smooth  and  whitish." 

Lamarck  considered  these  mollusca  to  be  hermaphrodite ;  and  the 
dissections  of  competent  anatomists,  such  as  Neuwyler  and  Van  Beneden, 
confirm  this  view. 

Dr.  J.  P.  Kirtland  of  Cleveland,  well  known  as  a  successful  cultivator  of 
natural  science,  announced,  in  the  twenty-sixth  volume  of  Silliman's 
Journal,  his  ability  to  distinguish  the  sexes  by  the  shell  alone  in  this  sub- 
family. It  is  well  known  that  the  shells  of  many  (although  not  all)  species 
present  individuals  which  are  more  full  at  the  base  posteriorly,  and  these 
were  assumed  to  be  females,  the  enlargement  of  the  shell  being,  as  it  was 
thought,  required  for  the  gravid  branchiae.  Some  species,  as  Unio  viridis, 
may  be  gravid  without  exhibiting  any  change  of  external  form.  If  some 
individuals  remain  barren,  and  others  prolific  through  a  course  of 
years,  it  is  possible  that  the  weight  of  the  gravid  branchiae  may  cause  the 
soft  parts  to  descend  and  bring  with  them  the  shell-secreting  mantle,  which 
may  account  for  the  enlargement  without  recourse  to  the  theory  of  separate 
sexes,  which  are  not  found  in  the  allied  families.  But  this  explanation  will 
hardly  account  for  the  second  form  in  Unio  velum  or  U.  flexuosus,  or  for 
the  extraordinary  transverse  diameter  (as  in  Unio  siliquoideus)  which  is 
sometimes  assumed  in  addition  to  the  more  common  posterior  enlargement 

Dr.  Kirtland  has  discovered  the  presence  of  a  line  which  he  compares  to 
a  byssus  (Silliman's  Jour.,  1840,  vol.  xxxix.  p.  166),  by  which  the  young  of 
various  species  of  Unio  attach  themselves  to  extraneous  objects,  a  character 
which  indicates  an  affinity  with  the  Arcidae  and  M ytilidae,  with  which  they 
have  other  affinities. 

The  genus  Caslalia,  from  the  rivers  of  South  America,  is  allied  to  Area 
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and  Trigonia  in  form,  and  to  the  latter  by  some  affinity  in  the  teeth.  It  was 
placed  next  to  Trigonia  by  Lamarck,  but  an  examination  of  the  mollusc 
shows  that  it  is  allied  to  Unio,  and  the  same  remark  applies  to  Hyria.  The 
propriety  of  making  a  single  genus  of  all  these  is  doubtful,  genera  being  thus 
made  to  depend  upon  the  number  of  species,  because  the  more  numerous 
these  are,  the  more  links  will  there  be  between  dissimilar  forms.  If  Castalia 
and  Unio  were  distinct  genera  when  the  number  of  species  was  small,  they 
are  still  distinct,  and  the  generic  basis  established  by  Deshayes  in  malacology 
and  Temminck  in  ornithology  untenable.  (Desh.  in  Lam.  Animaux  sans 
Vert^bres,  6,523.)  Some  might  extend  these  views  to  species,  and  deny 
specific  distinctions  in  those  genera  which  have  many  species,  and  this  has 
been  done  by  Lamarck  in  Cerithium,  but  he  is  consistent  in  extending  his 
views  to  specie^n  general. 

Some  have  gone  so  far  as  to  assert  that  the  family  of  Unionidae  contains 
not  only  a  single  genus  but  a  single  species.  Without  inquiring  how  the 
term  species  is  to  be  limited,  we  feel  confident  that  most  of  the  Uniones  can 
be  determined  specifically,  as  well  as  most  genera  of  conchifera.  The 
spines  of  Unio  spinosus  and  U.  collinus  are  often  lost  with  age,  and  yet 
there  is  no  difficulty  in  distinguishing  them.  U.  trapezoides  was  confounded 
by  Lamarck  with  one  or  two  other  species,  yet  no  great  knowledge  is  requisite 
to  distinguish  it.  Deshayes  doubts  the  distinctness  of  Unio  lanceolatus,  yet  a 
very  slight  examination  is  sufficient  to  show  that  it  is  different  from  all 
others.  Unio  subtentus,  viridis,  cylindricus,  heterodon,  and  a  host  besides 
without  prominent  characters,  can  always  be  distinguished. 

Siib'fam,  2.  Iridinince,  This  sub-family  contains  some  shells  which  have  a 
great  resemblance  to  Anodonta,  and  others  which  have  teeth  upon  the  hinge 
margin  much  as  in  Area,  and  which  are  represented  by  the  transverse 
elevations  upon  the  teeth  of  Castalia.  Iridina  is  generally  elongated,  and 
differs  from  the  Unioninae  in  having  the  mantle  closed  posteriorly,  the 
siphons  tubular,  short,  unequal,  and  without  the  retractor  muscles  of  the 
marine  genera  with  long  siphons.  Iridina  blainvilliana,  Lea  (Anodonta  or 
Columba,  Am.  Phil.  Tr.  v.  77,  fig.  36)  may  be  an  exception,  because  the 
unusual  curve  in  the  pallial  impression  indicates  a  considerable  power  to 
retract  the  siphons. 

The  genus  Iridina  was  established  by  Lamarck  upon  I.  exotica  (also 
named  nilotica  and  elongata)  in  which  the  hinge  is  smooth,  but  acquires 
granulations  with  age,  when  it  conforms  to  Lamarck's  characters.  It  is 
also  named  Spatha,  Lea,  1837,  and  Calliscapha,  Swainson,  1840. 

The  genus  Pleiodon  was  founded  by  Conrad,  in  1834  (J.  Acad.  Nat.  Sei., 
vol.  vii.  p.  178,  pi.  13,  P.  ovata^  Swainson),  for  a  shell  from  Liberia  in  which 
the  teeth  "  are  alternately  inserted,  a  generic  character  widely  differing  from 
Iridina,  which  is  simply  crenulated  or  tuberculated  on  the  margin  of  the 
hinge."  The  teeth  are  further  compared  with  those  of  Area  and  Nucula. 
In  a  specimen  now  before  us  there  is  a  flat  internal  ligament  at  the  anterior 
internal  extremity  of  the  teeth. 

Sub'fam,  3.  Etheriince.  The  genus  Etheria  presents  an  irregular  and  very 
variable  sheU,  without  teeth,  and  somewhat  resembling  that  of  Ostrea,  and 
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although  it  is  attached  (indifferently  by  either  valve),  it  is  provided  with  a  large 
foot.  Before  the  mollusc  was  known,  it  was  placed  near  Chama,  but  its  affinities 
are  with  the  Unionidae ;  it  resembles  Iridina  in  having  the  extremity  of  the 
branchiae  united  by  a  small  connexion  forming  the  superior  siphon.  The  shell 
is  nacreous,  covered  with  a  periostraca,  and  formed  like  some  species  of  Ostrea, 
with  laminated  cavities,  which  are  so  large  that  the  shell  is  proportionally 
lighter  than  that  of  any  other  species.  They  inhabit  the  Nile  from  the  first 
cataract  upwards,  and  the  Senegal  two  hundred  leagues  from  its  mouth  ;  and 
Dr.  Goheen  brought  several  imperfect  specimens  from  the  upper  St.  Paul's 
in  Liberia,  several  hundred  miles  from  the  sea.     Several  species  are  known. 

The  genus  Mulleria  is  said  to  be  founded  upon  young  specimens  of  Etheria. 

Fam,  5.  CarditidcB.  In  Cardita  the  mantle  is  united  for  a  short  space 
posteriorly,  forming  a  short  anal  siphon.  It  has  three  or  f<yr  pair  of  trun- 
cated palpi ;  the  shell  is  suborbicular  or  transverse,  generally  ribbed,  and 
the  two  cardinal  teeth  are  oblique.  This  genus  occurs  plentifully  in  a  fossil 
state. 

**  Cardiacea, 

The  sub-section  Cardiacea  of  the  section  Dimyaria  contains  the  families  : 
1,  Chamidae;  2,  Tridacnidae;  3,  Cardiidae  ;  4,  Cycladidae;  5,  Tellinidae ;  6, 
Lucinidae  ;  7,  Veneridae  ;  8,  Crassatellidae.  In  these  the  mantle  is  closed 
posteriorly,  and  the  siphons  are  united  or  distinct. 

Fam,  1.  ChamidcB.  This  family  includes  Chama,  Diceras  (somewhat 
doubtful  as  a  distinct  genus),  and  Cleidothaerus.  In  Chama  the  shell  is 
irregular,  spinous  or  rough,  and  attached,  with  the  valves  unequal  and  the 
umbones  involute.  The  hinge  has  an  oblique  stout  tooth  fitting  into  an 
opposite  cavity.  *  The  species  present  many  varieties,  chiefly  from  taking 
the  form  of  the  bodies  to  which  they  affix  themselves.  Cleidothaerus 
resembles  Chama,  but  is  remarkable  for  having  an  internal  accessory  piece 
held  by  a  portion  of  the  ligament. 

Fam.  2.  TridacnidcB.  This  family  is  represented  by  the  genus  Tridacna, 
which  includes  the  largest  species  bf  shell  known,  Tridacna  gigas  {pi.  76, 
fig,  33).  The  position  of  the  animal  in  the  shell  differs  from  that  of  most 
bivalves,  as  the  foot  passes  through  an  opening  in  the  lunule  upon  the  closed 
or  hinge  margin  of  the  shell ;  to  effect  which  the  position  of  the  animal  is 
changed  so  as  to  bring  the  open  foot  of  the  mantle  above.  The  mantle  is 
nearly  closed,  leaving  a  small  anal  aperture,  a  large  branchial  one,  and  a 
third  corresponding  to  the  lunule,  for  the  foot,  which  is  large  and  byssiferous. 
The  anterior  adductor  muscle  is  obsolete,  or  confounded  with  the  large 
posterior  one,  the  two  being  very  close  together,  forming  a  single 
impression. 

The  shell  of  Tridacna  gigas  is  said  to  attain  a  length  of  three  or  four 
feet,  and  a  weight  of  300  pounds.  The  French  name  them  beniliers,  from 
the  use  made  of  them  in  the  Catholic  churches  to  contain  holy  water.  The 
significant  name  of  the  genus  was  applied  by  the  ancients  to  certain 
oriental  oysters,  which  were  so  large  as  to  require  three  bites  in  eating  them. 
The  mollusc  of  Hippopus  resembles  that  of  Tridacna ;  and  although  the 
shell  has  no  opening,  this  part  varies  much  in  size  among  the  species  of 
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Tridacna,  so  that  the  two  genera  are  now  usually  united.  It  may  be 
remarked  that  the  lunule  of  Hippopus  is  not  entirely  closed. 

Fam.  3.  Cardiidce.  In  this  family  the  siphons  are  very  short.  In 
Cardium  (C  echinatum,  pL  76,  fig.  42)  the  foot  is  long,  slender,  and  bent 
forwards  at  an  angle  in  the  middle,  and  with  the  aid  of  it  the  mollusc  can 
leap  with  considerable  force.  The  species  live  buried  in  sand  and  mud 
Cardium  edule  is  eaten  extensively  in  Europe.  It  is  so  abundant  in  the 
North  Sea  that  shiploads  are  raked  up  and  taken  to  Holland  and  other 
places  to  be  burnt  into  lime,  and  a  good  locality  will  furnish  200  or  800 
cargoes.     Hemicardium  cardissa  (pi,  76,  fig.  41). 

Isocardia  (I.  cor.,  pi.  76,  fig.  34)  has  a  subglobular  shell,  with  the  promi- 
nent umbones  curved  or  contorted.  The  species  figured  inhabits  the  Medi- 
terranean and  the  coast  of  Ireland. 

Fam.  4. .  CycladidcB.  This  family  includes  certain  freshwater  genera 
which  have  a  general  resemblance  to  marine  forms,  as  Cardium,  Tellina,  and 
Venus.     They  have  generally  a  smooth  olivaceous  periostraca. 

Cyclas  {pi,  46,  fig.  43)  is  a  genus  of  small  subglobular  shells  from  one 
eighth  to  one  half  an  inch  or  more  in  size,  inhabiting  ponds  and  streams, 
sometimes  upon  the  bottom  and  sometimes  beneath  it.  The  foot  is  long  and 
tongue-shaped,  the  mouth  closed  posteriorly,  and  there  are  two  retractile 
siphons.  Besides  the  small  diverging  cardinal  teeth,  there  are  short  anterior 
and  posterior  lamellar  teeth.  When  kept  in  vessels  of  water,  it  is  said  that 
they  can  traverse  the  surface  with  the  aid  of  the  foot,  the  body  being  sus- 
pended beneath. 

Pisidium  is  allied  to  Cyclas,  but  it  is  more  wedge-shaped,  and  there  is 
but  one  siphon.  P.  dubium,  Say  (Cyclas)  Gould,  Invert,  of  Mass.  p.  75, 
fig.  56 ;  P.  abditum,  Hald.,  1841 ;  Proc.  Acad.  N.  S.  i.  53,  has  a  strap- 
shaped  foot  covered  with  vibrillae,  and  considerably  longer  than  the  shell ; 
and  it  can  be  extended,  attached,  and  the  body  drawn  up.  The  animal 
advances  in  this  manner  over  the  bottom  of  a  smooth  dish,  being  sometimes 
vertical  and  sometimes  throwing  itself  upon  one  or  the  other  side.  The 
longer  or  wedge-shaped  end  of  the  shell  goes  foremost  and  is  anterior ;  and 
although  the  foot  is  chiefly  extended  in  this  direction,  it  can  be  turned  back- 
wards, and  indeed,  its  flexibility  is  such  as  to  allow  it  to  be  extended  in  any 
direction.  The  shell  is  one  eighth  of  an  inch  long,  pale  yellow,  the  lines  of 
growth  very  fine,  the  cardinal  teeth  indistinct,  and  the  lamellar  teeth  robust. 
Lives  in  springs  beneath  the  mud.  The  siphon  is  scarcely  protruded 
beyond  the  margin  of  the  shell,  as  it  is  in  most  species  of  Cyclas.  Imma- 
ture young  are  found  within  them,  as  in  Cyclas. 

Cyrena  is  a  genus  containing  much  larger  and  heavier  shells  than  Cyclas, 
and  chiefly  confined  to  the  fresh  waters  of  warm  climates.  Cyrena 
carolinensis  and  Rangia  cyrenoides  (or  Gnathodon  cuneatus)  are  found  in 
the  southern  United  States  both  recent  and  fossil.  The  latter  has  some 
affinities  with  Mactra. 

Megadesma  is  represented  by  a  single  species  (reclusa,  Chemnitz; 
paradoxa,  Born ;  radiata,  Lamarck),  about  three  inches  long,  thick  in 
texture,  of  a  triangular  form,  green  with  violet  rays,  the  inside  white 
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clouded  with  violet,  and  the  pallial  impression  curved.  The  older  authors 
placed  it  .under  Venus  and  Tellina.  It  inhabits  Junk  river  and  other 
rivers  of  west  Africa  near  the  mouth.* 

Glaucomya  of  Gray  belongs  here.  Mr.  Cuming  found  it  living  in  the 
fresh  waters  of  the  Philippines,  and  it  occurs  fossil  in  the  freshwater  forma- 
tions of  Paris.     It  was  at  first  confounded  with  Venus. 

Fam,  5.  TellinidcB  (also  named  Nymphacea).  In  this  family  the  cardinal 
and  accessory  teeth  are  well  developed,  the  shells  are  seldom  covered  with 
a  periostraca,  the  mantle  is  margined  with  very  sensitive  tentacular 
appendages,  and  closed  posteriorly,  the  siphons  are  exserted,  and  the  pallial 
impression  has  a  deep  sinus. 

Donax  {pi.  76,  ßgs,  38,  39)  has  a  wedge-shaped  shell,  truncated  upon 
the  posterior  slope,  making  this  extremity  unusually  short.  Some  authors, 
as  Swainson,  have  mistaken  the  posterior  for  the  anterior  extremity, 
although  the  short  ligament  and  the  curve  in  the  pallial  impression  should 
have  prevented  such  an  error.  Donax  is  a  genus  of  handsome  and  usually 
small  shells,  abundant  in  individuals,  and  living  vertically  in  the  mud  at  a 
trifling  depth  of  water.  A  few  species  are  found  in  tertiary  formations. 
Capsa  includes  shells  allied  to  Donax,  but  without  aacessory  teeth. 

Tellina  {pi.  76,  ßg,  44)  is  a  genus  of  handsome  and  usually  elongated 
shells  with  a  fine  nacre,  often  polished  and  radiated  externally,  and  in  some 
cases  rough.  The  recent  species  are  numerous,  and  there  are  a  considerable 
number  of  fossil  species  in  the  tertiary  of  Europe  and  America. 

Blainville  places  Amphidesma  as  a  section  of  Lucina;  Latreille  considers 
it  the  representative  of  a  family ;  and  Deshayes  thinks  it  has  characters 
intermediate  to  Mactra  and  Tellina,  to  the  latter  of  which  he  surmises  that 
the  unknown  animal  is  allied. 

Fam,  6.  Lucinidce.  This  family  is  sometimes  united  to  the  Tellinid». 
Lucina  presents  some  important  distinguishing  characters.  The  shell  is 
suborbicular,  white  or  pale  colored ;  the  labial  palpi  are  absent,  the  branchice 
of  each  side  are  united  so  as  to  appear  single,  although  separable;  the  foot 
is  vermiform,  and  there  is  a  single  anal  siphon  capable  of  being  turned 
within  itself  like  the  finger  of  a  glove.  The  branchial  siphon  is  reduced 
to  a  simple  perforation.  The  genus  has  numerous  species  recent,  and  fossil 
in  the  tertiary  formations. 

Fam,  7.  Veneridce.  This  family  contains  the  extensive  genera  Fenitf 
{pi  76,  fig,  36)  and  Cytherea  {fig.  37),  and  also  Arthemis  of  Poli.  The 
species  of  Venus  and  Cytherea  being  numerous,  the  accessory  tooth  which 
distinguishes  the  latter  is  found  more  or  less  developed,  and  as  it  is  at  times 
reduced  to  a  mere  vestige,  Deshayes  is  inclined  to  consider  the  genus  as 

*  Magadesma  of  Bowditch  was  probably  published  in  his  treatise  on  Conohology.  It  was 
named  G<üaOiea  by  Bruguidres,  a  name  which  had  been  already  used.  Sowerby  called  it 
Potamophiki,  and  De  Roissy  Egeria^  a  name  which  occurs  three  times  in  Entomology,  being 
instituted  by  Dumeril  in  1806,  Fabricins  in  1808,  and  Desvoidy  in  1830.  Leach  used  it  in 
1816  in  the  Crustacea,  and  Lea  in  1833  in  the  Mollusca.  The  constant  use  of  Agassiz*  impor- 
tant and  laborious  Nomeicclator  Zoologicus  (containing  33,000  names  of  genera,  &o.)  can 
lone  prevent  such  confusion. 
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not  well  fonnded.  It  is  adopted  by  most  concholc^ists,  although  rejected 
by  Linnaeus,  Cuvier,  and  Blainville. 

This  family  contains  some  of  the  most  beautiful  forms  and  finely  colored 
species,  both  in  tint  and  pattern,  among  bivalve  shells.  There  are  upwards 
of  150  living  species,  and  the  fossil  species  are  also  numerous,  and  chiefly 
found  in  the  tertiary  strata.  There  have  been  about  sixty  tertiary  species 
named  from  the  formations  of  the  United  States.  Venus  mercenaria  is  an 
inhabitant  of  both  coasts  of  the  North  Atlantic,  and  is  used  for  food.  In  the 
markets  of  Philadelphia  it  bears  the  name  of  clam,  and  in  Boston  that  of 
cwahog.  The  colored  margin  of  the  shell  was  used  by  the  aborigines  in 
the  manufacture  of  their  wampum.  Cytherea  dione  {pi.  76,  ßg.  37)  is 
remarkable  for  its  longitudinal  sulcations,  and  the  double  rows  of  long 
spines  posteriorly. 

Fam.  8.  CmssatellidcB.  This  family  is  represented  by  the  genus 
Crassatella,  the  mollusc  of  which  being  unknown,  its  affinities  are  doubtful. 
There  are  about  twenty  recent  species  known,  and  a  considerable  number 
of  fossil  ones,  chiefly  tertiary,  but  also  cretaceous.  Some  authors  place  the 
genus  Astarte  (also  called  Crassina)  here,  but  Deshayes  thinks  the  mollusc 
(which  is  unknown)  has  an  affinity  with  Venus. 

ClcLSS  2.  Gastropoda, 

This  class  includes  most  moUusca  with  univalve  shells,  whether  spiral  or 
not,  as  well  as  species  without  a  shell.  The  head,  absent  in  the  Acephala,  is 
here  present ;  and  on  «its  presence  Blainville's  appellation  of  Paracephalophora 
is  founded,  a  character  which  is  of  more  importance  than  the  foot. 

Order  1.  Polythalamia.  This,  the  first  systematic  name  applied  to  these 
animals,  was  proposed  by  Soldani,  1789.  More  recently  they  have  been 
studied  by  D'Orbigny,  who  is  the  chief  authority  upon  them,  and  by 
Dujardin.  The  original  name  is  defective,  and  both  these  authors  have 
conferred  French  names  upon  them,  in  contempt  of  those  rules  which  keep 
nomenclature  pure  and  uniform,  names  which  are  of  no  more  account  than 
the  German  name  Bauchfuszler  instead  of  gasteropoda ;  and  should  the 
systematic  name  be  adopted  subsequently  to  such  a  vernacular  one,  and  be 
a  translation  of  it,  the  author  of  the  latter  cannot  be  quoted  for  the  sys- 
tematic name. 

These  animals  have  been  also  named  Foraminifera  and  Rhizophoda. 
Their  classification  is  difficult.  Their  shell  bears  a  distant  resemblance  to 
that  of  certain  cephalopoda,  and  on  this  account  they  were  for  a  considerable 
period  referred  to  this  class.  D'Orbigny  considers  them  as  a  distinct  class 
between  the  Echinodermata  and  Zoophyta,  and  Dujardin  regards  them  as 
acalephae,  and  as  allied  to  infusorial  forms  like  Amiba  and  Difflugia.  Agassiz 
regards  them  as  the  lowest  form  of  the  gasteropodous  mollusca,  and  we 
place  them  provisionally  here,  although  they  seem  to  have  neither  head  nor 
foot,  two  important  organs  in  this  class.  The  apparent  want  of  viscera 
indicates  a  position  below  that  of  the  Bryozoa,  and  although  the  locomotive 
organs  may  be  assumed  as  giving  them  a  higher  position,  these  are  probably 
merely  a  modification  of  the  tentacles. 
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These  animals  are  microscopic,  glutinous,  and  translucent,  but  tinted  with 
bluish,  reddish,  brown,  or  yellow,  the  tints  being  uniform  in  each  species. 
The  soft  parts  are  inclosed  in  a  calcareous  (rarely  cartilaginous)  shell, 
fitted  to  the  varied  outline  of  the  body,  and  presenting  numerous  variations 
in  form,  affording  characters  for  genera  and  higher  groups.  It  has  one  or 
more  openings,  or  numerous  pores,  which  allow  egress  to  certain  filaments 
used  as  organs  of  locomotion.  These  can  be  extended  to  six  times  the 
diameter  of  the  body,  and  they  recall  the  allied  organs  in  the  Echinodennata 
and  Cirrigrada.  They  are  ramified  like  the  branches  of  a  tree,  and  have 
the  power  of  secreting  calcareous  matter  upon  the  outside  of  the  shell,  in 
which  they  resemble  the  extensions  of  the  mantle  in  some  orders.  The 
characteristic  name  Rhizopoda  of  authors,  has  been  drawn  from  these 
filaments. 

The  Polythalamia  inhabit  most  seas,  and  they  are  so  abundant  that 
D'Orblgny  calculated  that  an  ounce  of  sand  from  the  Antilles  contained 
3,840,000  individuals.  The  same  author  informs  us  that  these  little  beings 
from  a  sixth  to  half  a  millimetre  long,  are  more  abundant  than  the  minute 
Crustacea,  or  the  infusoria  whose  shields  form  the  tripoli  of  commerce. 
Banks  are  formed  by  them  dangerous  to  navigation ;  they  obstruct  bays  and 
straits,  of  which  the  celebrated  harbor  of  Alexandria  is  an  example ;  and 
with  the  coralligenous  zoophyta  they  form  reefs  and  islands. 

In  a  fossil  condition  they  are  no  less  conspicuous.  In  Russia  calcareous 
beds  are  formed  by  a  single  species  of  Fusulina,  and  various  species  enter 
largely  into  the  composition  of  chalk  and  certain  tertiary  formations.  They 
are  so  abundant  as  in  some  cases  to  amount  to  3,000,000,000  in  a  cubic 
metre  ;  and  the  city  of  Paris  and  the  surrounding  towns  are  almost  built  of 
them,  so  abundant  are  they  in  the  materials  used.  Dr.  Buckland  makes 
the  following  remarks  :  "  Nummulites  are  so  called  from  their  resemblance  to 
a  piece  of  money ;  they  vary  in  size  from  that  of  a  crown  piece  [!]  to 
microscopic  littleness,  and  occupy  an  important  place  in  the  history  of  fossil 
shells,  on  account  of  the  prodigious  extent  to  which  they  are  accumulated 
in  the  later  members  of  the  secondary,  and  in  many  of  the  tertiary  strata. 
They  are  often  piled  on  each  other  nearly  in  as  close  contact  as  the  grains 
in  a  heap  of  corn.  In  this  state  they  form  a  considerable  portion  of  the 
entire  bulk  of  many  extensive  mountains,  e,g,  in  the  tertiary  limestones  of 
Verona  and  Monte  Boica,  and  in  secondary  strata  of  the  cretaceous  forma- 
tion in  the  Alps,  Carpathians,  and  Pyrenees.  Some  of  the  pyramids  and 
the  sphinx  of  Egypt  are  composed  of  limestone  loaded  with  nummulites. 
It  is  impossible  to  see  such  mountain  masses  of  the  remains  of  a  single 
family  of  shells  thus  added  to  the  solid  materials  of  the  globe,  without 
recollecting  that  each  individual  shell  once  held  an  important  place  within 
the  body  of  a  living  animal;  and  thus  recalling  our  imagination  to  those 
distant  epochs  when  the  waters  of  the  ocean  which  then  covered  Europe  were 
filled  with  floating  swarms  of  these  extinct  molluscs,  thick  as  the  countless 
myriads  of  Beroe  and  Clio  horealis  that  now  crowd  the  waters  of  the 
polar  seas.  Lamarck,  in  his  observations  on  Miliola,  remarks  that  these 
verv  minute  animals  have  had  much  more  influence  on  the  masses  which 
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compose  the  surface  or  exterior  crust  of  our  globe  than  the  remains  of 
elephants,  hippopotami,  and  whales/' 

Viewing  this  group  as  a  class,  D'Orbigny  divides  it  into  six  orders,  each 
of  which,  excepting  the  first,  is  subdivided  into  two  families.  Of  the  recent 
species,  68  genera  and  900  species  are  known,  more  than  half  of  which 
belong  to  the  warm  seas.  D*Orbigny's  opinion  of  their  classification  is  as 
follows  :  Though  less  complicated  in  their  organization  than  many  zoophy  ta, 
they  have  not  a'  common  life,  nor  are  they  aggregated  like  them,  whilst 
their  locomotive  powers  and  testaceous  envelope  place  them  much  higher. 
On  the  other  hand,  they  are  in  all  respects  less  complete  than  the  echifp- 
dermata ;  and  judging  from  the  radiation  of  their  filaments,  the  position  of 
the  foraminifera  is  in  Cuvier's  radiated  division,  between  the  Echinodermata 
and  the  Zoophyta,  as  a  distinct  class. 

Order  2.  Pteropoda.  This  order  takes  its  name  from  two  large 
expansions,  one  on  each  side  anteriorly,  which  are  analogous  to  the  wings 
of  a  butterfly  both  in  appearance  and  action,  being  used  in  locomotion. 
This  order  was  considered  by  Lamarck  and  Cuvier  to  form  a  distinct  class, 
but  Blainville  and  other  distinguished  naturalists  are  of  opinion  that  its 
contents  are  essentially  gasteropoda.  Some  species,  as  Clio  horealis  ( pi,  76, 
fig.  78,  one  inch  long),  are  naked ;  others,  as  Hyalcaa,  are  provided  with  a 
delicate  shell.  These  molluscs  are  monoicous,  and  swim  about  in  the  sea 
without  the  power  of  creeping  or  attaching  themselves  to  solid  bodies. 
This  order  \50ntains  the  families  HyalceidcB,  Clioidce,  and  Phillirhotdce, 
In  Hyalaea  the  branchiae  are  composed  of  pectiniform  transverse  laminae  or 
leePDes*  a  character  which  would  afibrd  a  name  for  the  order  in  consonance 
with  those  of  the  allied  orders,  because  Cuvier's  name,  Heteropoda,  apper- 
tains to  the  group  as  a  class. 

Fam.  L  Hyalceidce.  The  shell  of  Hyalaea  has  a  delicate  texture  and 
curious  form,  bearing  a  distant  resemblance  to  that  of  Terebratula,  to 
which  the  genus  was  at  one  time  referred.  The  shell  which  covers  the 
abdomen  is  translucent,  subglobular,  and  has  the  appearance  of  a  bivalve  in 
which  the  two  valves  unite  in  a  single  piece  without  a  hinge.  The  mollusc 
has  two  stout  tentacles  and  two  lips,  and  the  wing-like  expansions  are  placed 
near  the  mouth.  They  live  in  the  high  seas,  seldom  approaching  the  shores, 
flapping  themselves  along  with  great  facility,  and  descending  when  dis- 
turbed. Being  extremely  abundant  where  they  occur,  they  are  devoured 
in  great  numbers  by  whales  and  other  animals.  Cleodora  and  Limacina 
are  other  genera. 

Fam.  2.  ClioidoB.  Clio  has  six  retractile  tentacles  in  two  groups,  and  a 
rudimentary  foot.  Clio  borealis  is  abundant  in  the  north  polar  regions, 
where  it  is  eaten  by  whales  and  fishes. 

Fam.  3.  PkiUirhotdcB.  The  head  of  Phylliroe  is  lengthened,  and  bears 
two  tentacles,  the  snout  is  retractile,  and  the  body  is  gelatinous  and  trans- 
parent, very  much  compressed  laterally,  and  provided  with  a  caudal  fin. 
According  to  Peron  and  Lesueur  the  branchiae  are  internal,  and  in  the  form 

*  The  group  which  Latreille  named  PhyUobranchia^  had  already  been  provided  with  a 
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of  grsnular  cords,  but  Quoy  and  Gaimard  couM  not  detect  these  organs. 
Some  authors  place  this  family  among  the  Caryobranchia. 

Order  3.  Caryobranchia.  The  body  is  gelatinous,  transparent,  and 
capable  of  being  enlarged  by  absorbing  water.  The  head  is  proboscidiform ; 
the  foot  is  long,  compressed,  or  vertical,  provided  with  a  little  sucker,  and 
used  as  a  fin  in  swimming.  The  animal  is  usually  inverted  in  the  water, 
the  foot  being  above.  The  branchiae  are  pectinated,  and  arranged  around 
a  nucleus,  whence  ther  name  of  the  order.  Some  of  the  Heteropoda  of 
Lamarck  belong  here.  The  order  has  the  additional  half  Latin  and  half 
dKeek  hybrid  name  Nucleohranckia,  which  is  inadmissible. 

Fam,  L  AtiantidtB,  The  genus  Atlanta  has  an  extremely  delicate, 
vitreous,  transparent  shell,  shaped  like  planorbis,  with  the  aperture  trumpet- 
shaped,  with  one  side  deeply  excised,  and  having  a  closely  fitting  operculum, 
of  the  same  texture  as  the  shell,  the  spire  projecting  from  one  side.  The 
mollusc  is  spiral  and  compressed,  the  foot  large,  compressed,  and  provided 
with  a  small  sucker  above.  Eyes  two,  behind  the  tentacles.  This  genus 
is  found  far  at  sea,  swimming  with  great  facility,  and  sinking  when  not  in 
action.  Deshayes  thinks  the  fossil  genus  Bellerophon  is  allied  to  this  genus 
in  its  natural  affinities. 

Fam,  2.  CarinariidcB,  The  shell  of  Carinaria  is  extremely  delicate, 
and  much  smaller  than  the  animal  {pL  74,  ßg.  17,  on  the  right  hand  below). 
Its  resemblance  in  form,  and  in  having  a  single  chamber,  induced  some 
authors  formerly  to  place  it  near  Argonauta  (pi.  76,  ßg.  17)  with  which 
the  animal  has  no  affinity.  The  mollusc  is  gelatinous,  transparent,  and 
rough  ;  the  eyes  two,  situated  at  the  base  of  the  tentacles.  The  heart  and 
branchiae  are  contained  in  the  shell,  and  opposite  to  this  is  the  compressed 
foot  (or  ventral  fin),  the  posterior  extremity  being  provided  with  another 
fin.  The  Carinarise  are  found  at  sea,  and  are  supposed  to  feed  upon  minute 
Crustacea.  They  can  attach  themselves  to  floating  bodies  with  the  aid  of 
the  sucker  upon  the  foot. 

Fam,  3.  PterotracheidcB.  This  family  is  allied  to  the  preceding  one,  but 
the  tentacles  and  shell  are  wanting.  The  former  are  reduced  to  tubercles 
(or  entirely  absent)  with  the  eyes  on  the  outside  of  their  base.  A  mem- 
brane supplies  the  place  of  the  shell  of  Carinaria.  Pterotrachea  (also  named 
Firola)  is  the  principal  genus.  The  habits  are  identical  with  those  of 
Carinaria. 

Fam,  4.  PterosomidcB.  Composed  of  the  genus  Pterosoma,  in  which  the 
body  is  cylindrical,  surrounded  horizontally  with  a  broad  marginal  mem- 
brane used  in  swimming.  Neither  tentacles  nor  branchiae  were  observed. 
P.  plana  is  nine  centimetres  long,  and  inhabits  the  sea  between  the 
Moluccas  and  New  Guinea. 

Order  4.  Gtmnobranchia  (also  known  by  the  hybrid  term  of  NudU 
branchia).  The  members  of  this  family  are  without  a  shell  or  a  branchial 
cavity,  the  oi*gans  of  respiration  are  in  the  form  of  external  appendages 
upon  the  back,  and  their  distribution  and  shape  afford  characters  for  the 
families.  The  embryonic  young  have  a  shell,  and  they  remind  us  somewhat 
of  Atlanta.  These  animals  are  monoicous ;  they  have  a  large  flat  disc  (x 
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foot  to  move  upon,  and  their  food  is  eiüier  vegetable  or  animal,  some  pre- 
ferring one  kind  and  some  another. 

Fam.  1.  DorididcB,  In  this  family  the  branchial  plumes  surround  the 
yent  in  the  form  of  a  flower,  situated  upon  the  upper  surface  towards  the 
posterior  extremity  {pi  77,  figs,  16,  17).  The  upper  part  is  composed  of 
a  kind  of  large  mantle,  the  jaws  are  corneous,  the  tentacles  four  in  number, 
two  dorsal  and  two  labial.  The  dorsal  tentacles  and  the  branchiae  are 
sometimes  retractile.  • 

DorU  includes  many  species  whose  brilliant  coloring  renders  them  con- 
spicuous objects.  The  dorsal  tentacles  have  transverse  ridges  variously 
disposed  in  the  different  species ;  the  branchiae  are  subdivided  in  a  regular 
manner,  but  not  uniformly  in  the  different  species.  The  eggs  are  deposited 
to  the  number  of  several  thousand  in  a  ribbon-shaped  mass  attached  by  its 
edge  to  extraneous  objects,  and  wound  in  a  spiral,  varying  from  one  to  five 
or  more  turns.  These  animals  live  upon  stones  and  marine  plants ;  they 
move  very  slowly,  and  are  not  much  addicted  to  locomotion.  The  length 
varies  from  about  half  an  inch  to  six  or  seven  inches. 

Fam,  2.  TritoniidcB.  In  this  family  there  is  a  membranous  veil  or 
expansion  in  front,  above  the  mouth  {pi  77,  fig.  2) ;  the  branchi®  are  in 
two  longitudinal  rows,  and  laminated,  plumose,  or  papillate ;  two  dorsal 
retractile  tentacles.     Tritonia  {pi  74,  fig.  20),  Tethys  {pi  77,  fig.  2). 

Fam,  3.  EolididxB,  "  Branchiae  papillose  or  branched,  arranged  on  the 
sides  of  the  back ;  stomach  simple."  (Alder  and  Hancock.)  These  authors 
divide  this  family  into  two  sub-families,  MaHbmruB  and  Eolidina,  to 
which  GlaucincB  may  be  added.  The  first  contains  the  genus  Dendronotus, 
of  which  D.  arborescens,  Müller,  is  found  upon  both  sides  of  the  North 
Atlantic.  It  is  beautifully  figured  from  specimens  taken  at  Boston,  by  Mr. 
Couthouy,  in  the  Bost.  Jour.  Nat.  Hist.,  vol.  v.  Dr.  Gould  compares  its 
branchiae  to  some  fifteen  or  twenty  widely  and  numerously  branched  plants. 
See  his  Invertebrata  of  Massachusetts,  pp.  4-7,  for  descriptions  of  various 
species  in  this  order. 

In  Eolis  the  branchiae  are  elongated  papillae  resembling  short  cords 
arranged  in  longitudinal  rows,  and  sometimes  so  numerous  as  to  cover  the 
back  entirely.  Eolis  saimonäcea  of  Couthouy  has  about  a  hundred  of  them. 
They  are  frequently  tinted  with  several  bright  colors,  when  they  add  much 
to  the  beauty  of  the  various  species. 

Glaucus  has  the  branchiae  (which  are  used  in  swimming)  in  symmetrical 
pairs  upon  each  side,  each  being  a  wing-like  projection,  with  the  margin 
fringed  with  numerous  filaments.  There  are  three  or  four  pair,  according 
to  the  species,  the  anterior  being  the  largest,  and  the  remaining  ones 
becoming  gradually  smaller.  Deshayes  doubts  whether  these  organs  are 
branchiae,  since  they  are  cast  off  by  the  animal  when  disturbed ;  and 
indeed  Couthouy  expresses  the  same  doubt  in  the  case  of  Eolis,  from  which 
they  can  be  cast  off,  and,  when  cut  off,  the  animal  does  not  seem  to  suffer 
much.  He  regards  them  as  accessory  to  the  general  surface  in  the  operation 
of  oxygenating  the  system.  The  papillae  in  one  species  dissected  by  Alder 
and  Hancock  contain  a  hepatic  gland  in  the  middle,  and  a  circulation  of 
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blood  towards  the  margin.  The  surface  is  covered  with  vibrill«,  so  that 
they  must  be  used  in  breathing,  although  the  general  surface  may  be 
adapted  to  this  function. 

Fam,  4.  Plachobranchidce,  Founded  upon  the  single  genus  Placho- 
hranchus  of  Van  Hasselt.  The  body  has  broad  lateral  expansions  used  as 
swimming  organs,  and  these,  and  also  the  back,  are  covered  with  branchial 
lamellae.  The  expansions  can  be  turned  upwards,  and  their  margins  made 
to  meet  over  the  bafk.  P.  ocellatus,  two  inches  long,  was  found  at 
Java. 

Order  5.  Crypsibranchia  (also  known  by  the  inadmissible  name  of 
Tectibranchia),  The  branchiae  are  unsymmetrical,  composed  of  leaves 
more  or  less  divided,  and  they  are  covered  by  the  upturned  mantle.  These 
animals  are  monoicous,  and  are  comprised  in  the  two  families  Aplysiida 
and  BullidcB, 

Aplysia  {pL  77,  ßg.  18)  was  named  lepus  marinus  by  the  ancient  authors, 
and  many  fables  entered  into  its  history.  The  shape  is  not  much  unlike 
that  of  a  naked  snail,  but  the  body  is  larger  posteriorly.  There  are  two 
pair  of  tentacles,  the  anterior  ones  being  the  largest,  and  of  such  a  form  (in 
connexion  with  that  of  the  body)  as  to  suggest  the  name  of  sea  hare  for  the 
animal.  The  branchiae  are  in  a  cavity  protected  by  an  operculum 
containing  a  thin  corneous  body,  which  is  a  rudimentary  shell,  and 
have  their  parietes  composed  of  interlaced  fibres ;  they  are  pierced  with 
numerous  small  holes  through  which  the  blood  may  escape  into  the  stomach, 
and  the  vascular  system  receive  the  liquid  products  of  digestion. 

The  species  of  Aplysia  are  found  upon  the  coasts  of  continents  and 
islands  at  no  great  depth,  some  crawling  upon  rocks  or  hiding  in  their 
.  crevices ;  others  hiding  in  the  mud  or  sand,  but  with  the  branchial  siphon 
exposed.  Their  food  is  marine  plants  or  animals.  The  shell  in  the  different 
species  varies  in  texture,  some  approaching  the  solid  shell  of  Dolabellay  and 
the  change  is  so  gradual,  that  Rang,  the  chief  authority  upon  these  genera, 
considers  the  latter  genus  merely  a  section  of  Aplysia. 

Fam,  2.  Bullidce.  The  chief  genera  of  this  family  are  the  allied  Bulla, 
with  the  shell  external ;  and  Bullaea  with  the  shell  internal.  In  Bulla  (B, 
physis,  pi,  76,  fig,  3)  the  tentacles  are  wanting,  the  shell  is  thin  in  texture, 
subglobular,  more  or  less  completely  enrolled,  and  having  the  aperture  the 
entire  length  of  the  shell. 

Order  6.  Hypobranchia  (also  incorrectly  named  Inferohranchia),  This 
order  is  named  from  the  position  of  the  branchiae  under  the  margin  of  the 
mantle.  It  contains  three  families,  represented  by  the  genera  Phyllidia, 
Pleurobranchus,  and  Umbrella. 

Fam,  1.  PhyllidiidcB,  Diphyllidia  (pi.  74,  fig,  19)  is  oblong  oval,  with 
a  coriaceous  rough  integument,  forming  a  prominent  lateral  border.  The 
branchiae  surround  the  body,  and  are  in  the  form  of  transverse  lamellae ;  there 
are  four  tentacles,  two  of  which  are  superior  and  retractile. 

Fam.  2.  Pleurobranchidce,  In  Pleurobranchus  the  branchiae  resemble  a 
fringe  formed  of  laminae,  on  each  side  of  a  medial  branch  placed  in  a  groove 
upon  the  right  side  between  the  mantle  and  foot.  The  animal  is  shaped 
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like  a  slug  (Limaz)  or  naked  snail ;  and  it  has  a  small  internal  flat  thin  shell, 
and  four  tentacles. 

Fam.  3.  Umbrellida,  This  family  is  monoicous;  the  branchiae  are 
foliaceous,  and  disposed  in  a  long  line  upon  the  right  side.  Umbrella  has  a 
discoidal,  external,  dorsal  shell,  bearing  some  resemblance  to  that  of  a  very 
flat  Patella ;  a  very  large  foot,  and  four  tentacles.  Some  authors  consider 
this  family  as  a  distinct  order  under  the  name  of  Pomatobranchia. 

Order  7.  Cyclobranchia.  In  this  order  the  branchiae,  as  the  name 
indicates,  are  arranged  in  a  circle  around  the  body  above  the  foot.  It 
contains  the  two  families  PaiellidcB  and  ChitonidcB,  both  of  which  are 
monoicous,  and  have  a  long  tongue  armed  with  teeth.  Blainville  named 
this  order  Cervicobranchia,  from  an  erroneous  opinion  that  the  organs 
generally  received  as  branchiae  are  merely  membranous  plaits  without  the 
function  of  branchiae,  which  he  supposed  should  be  looked  for  in  a  sac 
above  the  neck. 

Fam,  1.  PaUllidcB.  The  genus  Patella  {pi  75,  figs.  76,  77,  79)  has  a 
simple  conical  shell  with  an  oval  or  circular  base ;  inside  with  a  submar- 
ginal cicatrix  open  in  front.  The  shell  covers  the  animal  like  an  inverted 
cup.  The  animal  is  monoicous,  creeping  slowly  upon  a  large  foot,  with  which 
it  can  adhere  with  great  tenacity  to  rocks.  Some  species  seem  not  to  move, 
except  perhaps  at  long  intervals,  as  they  are  found  in  depressions  which 
they  have  formed  in  the  rocks,  and  which  correspond  to  the  outline  of  the 
shell. 

Fam,  2.  Chitonidce,  The  shell  of  Chiton  {pi  Iß,  fig.  55)  differs  so 
much  from  that  of  Patella,  that  its  position  among  the  Mollusca  was  for  a 
long  time  doubtful.  An  examination  of  the  animals  of  both  genera  at  length 
proved  them  to  belong  to  allied  families.  The  shell  is  oval,  and  divided 
transversely  into  eight  pieces  resting  upon  the  back  of  the  animal,  with  the 
lateral  portions  united  by  a  coriaceous  border.  Thus  constructed,  the  Chitons 
have  the  power  of  bending  themselves  together.  The  tentacles  and  eyes 
are  wanting,  but  the  former  are  replaced  by  a  veil.  Their  habits  are  similar 
to  those  of  Patella.  In  Chitonellus  the  animal  is  long  and  narrow,  and  the 
border  of  the  shell  extends  so  far  upon  the  back  that  the  dorsal  plates  are 
reduced  to  a  small  size. 

Order  8.  Aspidobranchia  (also  incorrectly  named  Scutibranchia).  In 
this  order  the  shell  is  allied  to  that  of  Patella  in  form,  but  it  is  emarginate, 
or  perforate.  The  order  is  divided  into  the  two  families  Fissurellidre  and 
Calyptr{Bid€B, 

Fam,  1.  FHssurellid€B.  The  shell  of  Fissurella,  with  the  perforation 
through  the  apex,  bears  a  distant  resemblance  to  a  key-hole  scutcheon,  and, 
excepting  the  perforation,  resembles  that  of  a  Patella;  but  it  is  often  too 
small  to  cover  the  animal.  The  perforation  admits  water  to  the  branchiae, 
and  allows  the  faecal  matter  to  be  excluded.  There  are  two  pectinated 
branchiae  in  a  cavity  at  the  anterior  part  of  the  back ;  and  two  tentacles, 
with  the  eyes  at  their  external  base.  Fissurella  grceca  {pi  75,  fig.  80). 
Emarginula  {fig.  82)  differs  from  Fissurella  in  having  the  aperture 
which  admits  water  to  the  branchiae  removed  to  the  anterior  margin  of  the 
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shell,  where  it  forms  a  notch ;  and  the  apex  of  the  shell  is  directed  back- 
wards, whilst  in  Fissurella  it  turns  forwards. 

Fam,  2.  CalyptrceicUß.  The  shell  of  Caljrptrsea  is  patelliform  or  trochi- 
form»  irregular,  somewhat  conical,  with  the  apex  rather  posterior.  Towards 
the  apex  of  the  inside  there  is  a  plate  which  is  sometimes  funnel-shaped,  and 
sometimes  like  the  vertical  half  of  a  funnel.  In  other  species  it  forms  a 
spiral,  which  approximates  the  shell  to  that  of  the  spirivalve  genera.  The 
animal  is  not  spiral,  the  two  tentacles  are  large  and  triangular,  having  the 
eyes  upon  an  enlargement  of  the  external  side ;  the  branchial  cavity  is 
large  and  oblique,  and  the  branchiae  are  pectinated,  filamentous,  and 
exsertile.    Calyptrcea  sinensis  (pL  75,  fig.  78). 

Crepidula  has  an  ovate  or  oblong  shell,  generally  convex  above,  the 
internal  cavity  divided  some  distance  by  a  shelly  diaphragm  which 
represents  the  plate  in  Calyptrsea,  and  above  which  the  viscera  are  placed. 
The  animals  of  these  two  genera  are  alike,  and  the  shells  of  some  species 
present  intermediate  characters,  so  that  it  is  difficult  to  tell  to  which  of  the 
two  genera  they  should  be  referred.  The  Crepidul®  are  sedentary,  seating 
themselves  upon  stones,  or  upon  each  other,  and  adapting  the  margin  of 
their  shells  to  the  irregularities  of  the  object  upon  which  they  place 
themselves. 

Order  9.  Nematobranchia  (or  Cirrhohranchia).  The  genus  Den^a/fum 
{pi.  1  by  figs.  73-75)  was  for  a  longtime  believed  to  belong  to  the  Annellida, 
until  dissection  proved  it  to  be  a  mollusc.  The  shell  is  a  long,  slender,  and 
slightly  curved  cone,  open  at  both  ends,  and  sometimes  ribbed  or  striate 
externally,  as  in  D.  elephantinum  (fig.  78).  The  convex  part  of  the  shell 
corresponds  to  the  back  of  the  mollusc.  The  branchiae  are  composed  of 
numerous  extensible  filaments  forming  a  bundle  upon  each  side  of  the  neck, 
and  it  is  probable  that  the  branchiae  can  be  used  to  convey  food  to  the 
mouth.  The  vent  is  at  the  posterior  or  smaller  end  of  the  shell,  the  lips  are 
scolloped  into  a  number  of  palpiform  projections,  and  the  ordinary  tentacles 
and  eyes  are  absent.  The  animal  lives  vertically  in  the  sand  with  the  head 
downwards.  There  are  some  shells  which  closely  resemble  those  of 
Dentalium,  and  which  were  classed  with  them  until  it  was  ascertained  that 
their  animal  is  an  annellid.     They  form  the  genus  Ditrupa. 

Order  10.  Ctenobranchia  (also  named  Pectinibranchia).  This  is  an 
extensive  order  of  dioicous  spirivalve  mollusca,  in  which  the  branchiae  are 
pectinated,  one  or  two  in  number,  and  placed  in  a  large  cavity  above  the 
neck ;  the  tongue  is  armed  with  numerous  teeth,  the  tentacles  and  eyes  are 
usually  two  in  number,  and  the  aperture  is  usually  closed  by  an  operculum. 
Most  of  the  families  are  marine,  but  some  inhabit  fi*esh  water.  The  families 
are  as  follows :  1,  Melaniidae  ;  2,  Cerithiidae  ;  8,  Vermetidae  ;  4,  Trochidae; 
5,  Pyramidellidae  ;  6,  Buccinidae  ;  7,  Purpuridae  ;  8,  Strombidae ;  9,  Conidae ; 
10,  Cypraeidae ;  11,  Volutidae;  12,  Sigaretidae. 

Fam.  1.  Melaniidce.     Menke's  corresponding  family  named  Turbinea  is 

inapplicable,  because  in  its  various  modifications  it  is  used  for  the  family  to 

which  Turbo  belongs,  by  Lamarck  and  Deshayes,  and  by  Blainville  for  a 

family  of  Polythalamia.    Some  of  the  genera  of  this  family  inhabit  the  sea, 
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and  others  the  fresh  waters.  The  mantle  is  simple,  without  fringe  or  siphon ; 
the  head  ends  in  a  short  trunk,  and  the  food  is  vegetable,  chiefly  decaying 
algae.  The  family  contains  a  number  of  sub-families,  the  limits  of  which 
are  not  well  ascertained.    Melania  amarula  (pL  75,  fig.  90). 

Littorina  is  a  genus  of  small  marine  shells  which  inhabit  the  coasts. 
L,  tenebrosa,  which  inhabits  both  sides  of  the  North  Atlantic,  leaves  the 
water  for  hours,  climbing  up  the  grass  of  the  salt  meadows.  According  to 
Dr.  Gould,  it  may  be  found  "  at  a  considerable  distance  from  any  water." 
He  remarks,  also,  that  "  it  lives  a  week  or  more  after  being  removed  from 
the  water."  The  species  vary  very  much  in  their  specific  characters. 
Planaxis  and  Eulima  are  placed  in  this  family,  as  well  as  Turritella  (a  shell 
much  like  pi.  75,  fig.  117,  but  with  the  aperture  entire),  but  as  the  mantle 
is  stated  to  be  scolloped,  it  seems  to  be  more  nearly  allied  to  the  CerithiidsB. 
The  mantle  of  Scalaria  {pi.  75,  fig.  101,  S.  clathrus;  fig.  102,  S.  scalaris) 
not  having  been  described,  its  place  remains  doubtful,  although  it  probably 
comes  near  to  Turritella. 

Paludina  is  a  genus  of  freshwater  shells  of  a  subglobular  or  conical  form, 
usually  covered  with  a  greenish  periostraca,  and  sometimes  ornamented 
with  bands,  as  in  pi.  75,  fig.  95,  which  represents  the  shell  of  P.  vivipara 
of  Europe  and  the  United  States,  but  the  animal  is  incorrectly  drawn,  so  as 
to  resemble  a  land  snail.  The  foot  is  a  large,  flat  body,  with  the  sides  parallel, 
truncated  in  front  and  rounded  behind ;  the  tentacles  subulate,  not  annu- 
lated,  and  bearing  the  eyes  upon  an  enlargement  of  their  external  side. 
Paludina  decisa  is  about  half  an  inch  long,  of  a  fine  green  color,  and  is 
widely  distributed  in  the  United  States.  The  animal  is  figured  in  the 
Freshwater  Univalve  Mollusca  of  the  United  States. 

Amnicola  resembles  a  minute  Paludina  in  the  form  of  the  shell,  but  the 
operculum  is  subspiral,  and  not  concentric  as  in  that  genus. 

Vahaia  is  a  genus  of  small  shells  much  like  Amnicola,  but  the  aperture 
is  circular  and  the  operculum  concentric.  The  branchisB  are  exserted,  and 
in  the  form  of  a  minute  plume.  An  exserted  organ  like  a  single  thread  is 
supposed  to  be  an  accessory  branchia. 

Paludina,  Valvata,  and  AmpullaHa,  form  Lamarck's  family  Penstomata  ; 
and  Cuvier  and  Swainson  plated  them  under  a  division  of  which  Turbo  is 
the  type. 

Melania  is  the  type  of  the  sub- family  MelaniinaB,  which  includes  a  number 
of  genera,  among  which  are  Melania,  Melanopsis,  Pirena,  and  Anculosa. 
In  Melania  the  shell  is  solid,  turreted,  with  a  greenish  or  blackish 
periostraca,  the  aperture  elliptical,  the  external  margin  sharp,  and  the 
operculum  corneous  and  subspiral.  The  species  live  upon  calcareous 
rocks,  or  upon  the  ordinary  bottom  of  the  rivers,  especially  in  those 
of  the  United  States.  The  zoological  characters  of  the  genus  are 
given  in  the  American  Journal  of  Science,  1841,  vol.  xli.  p.  21. 

Leptoxis  (or  Anculosa)  is  allied  to  Melania,  but  the  shell  is  shorter.  The 
animal  attaches  itself  to  rocks  where  the  current  is  very  rapid,  and  it  seldom 
moves  from  its  position.  The  history  of  this  genus  is  given  in  Chenu's 
Illustrations  Conchyologiques,  where  it  is  illustrated  by  170  figures.     The 
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genus  seems  to  be  confined  to  the  rivers  of  North  America.  Rafinesque's 
generic  name  Leptoxis  was  published  two  years  before  Say's  Anculosa, 
Some  authors  suppose  the  former  to  be  a  genus  of  Physidee,  but  the 
question  is  settled  by  some  manuscript  drawings  of  the  former  author,  which 
represent  the  shell,  tentacles,  arid  operculum  of  Anculosa. 

Melanopsis  is  allied  to  Anculosa,  and  the  species  seem  to  be  confined  to 
Europe.  It  is  probable  that  the  few  described  species  of  European  Melania 
belong  in  reality  to  Melanopsis. 

Say's  Melania  armigera  (and  also  Lea's  M.  duttonana  and  M.  Catenoides), 
belongs  to  Rafinesque's  genus  Pleurocera,  in  which  there  is  a  short  straight 
canal  anteriorly,  and  when  this  canal  is  lengthened  as  in  Fusus,  the  genus 
lo  of  Lea  is  the  result.  Strepotna  of  Rafinesque  (or  Ceriphasia  of  Swain- 
son)  are  slightly  diflferent  forms,  in  which  the  aperture  and  the  vertical  plane 
formed  by  the  anterior  portion  of  the  whirls,  bear  some  resemblance  to  the 
same  parts  in  Cerithium  telescopium. 

Fusus  fluvialis  of  Say  is  the  type  of  /o,  and  as  it  would  be  an  anomaly 
to  find  a  genus  so  decidedly  marine  as  Fusus  inhabiting  fresh  waters,  it 
becomes  a  matter  of  interest  to  know  the  animal  of  the  American  shell.  This 
was  observed  in  1841,  in  its  native  waters  in  Holston,  Powel's,  and  Clinch 
rivers,  in  eastern  Tennessee,  by  Halderman,  who  made  a  drawing  of  the  living 
animal.  Its  characters  and  habits  are  not  those  of  Fusus,  but  of  Melania 
proper,  as  distinguished  from  Leptoxis ;  for  although  it  inhabits  the  rapids 
as  well  as  quiet  water,  in  both  cases  it  avoids  the  current  by  seeking  shelter 
beneath  shelving  rocks,  or  in  hollows  or  crevices  in  them.  The  head  is 
large,  and  with  the  tentacles  much  exposed ;  the  foot  is  as  large  as  in 
Melania ;  the  coloration  is  the  same  (black  lines  upon  an  orange  ground) : 
the  operculum  is  subspiral  as  in  Melania,  the  mantle  extends  into  the  canal  of 
the  shell,  but  does  not  form  a  closed  siphon  ;  the  vent  is  upon  the  right  side ; 
the  mouth  is  a  longitudinal  slit ;  the  eyes  (which  are  sensitive  to  the  light) 
are  upon  a  short  enlargement  of  the  outer  base  of  the  tentacles,  which  may 
be  a  little  longer  than  in  Melania,  and  they  are  not  visibly  annulated. 
It  differs  from  Fusus,  and  resembles  Melania  in  living  upon  vegetable  food ; 
and  it  moves  along  in  a  sluggish  manner,  moving  the  head  from  side  to  side 
upon  the  bottom.  lo  spinosa  and  /.  tenebrosa  are  merely  varieties  of  /. 
fluvialis.  The  spinose  individuals  are  much  the  most  abundant,  although 
the  species  is  rare  when  compared  with  various  species  of  Melania. 

Quoy  and  Gaimard,  to  whom  the  science  of  Malacology  is  indebted  for  a 
knowledge  of  the  animals  of  many  shells,  have  figured  a  number  of  species 
as  belonging  to  Melania,  the  shells  of  which  cannot  be  distinguished  from 
those  of  that  genus,  whilst  in  the  figures  the  mantle  is  represented  as 
scolloped.  Similar  species  were  drawn  in  the  course  of  the  United  States 
Exploring  Expedition.  These  species  must  be  placed  in  the  family 
Cerithiidae. 

Fam,  2f  Cerithiidce,     The  genus  Cerithium  {pi.  75,  flgs.  105-109)  are 
remarkable  for  the  great  number  of  species  both  recent  and  fossil  (tertiary) 
which  it  contains.     The  animal  has  the  general  character  of  Melania, 
except  that  the  mantle  is  scolloped. 
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The  number  of  species  and  varieties  being  so  great  in  this  genus,  Lamarck 
was  led  to  doubt  the  permanency  of  species,  and  he  judged  that  those  which 
seemed  better  established  in  other  cases,  would  present  equal  uncertainty 
were  their  number  greatly  increased. 

Fam,  3.  Vermetidce.  The  genus  Vermeius  (F.  lumbricalis,  pi.  75,  ßg. 
60)  has  a  loosely  and  irregularly  coiled  shell  affixed  by  its  posterior 
extremity.  As  the  animal  enlarges  it  increases  the  size  of  the  shell,  and 
moves  forward  in  it,  cutting  off  the  empty  posterior  portion  by  a  diaphragm 
from  time  to  time.  The  animal  is  much  like  that  of  Turbo  or  Delphinula, 
the  foot  (as  there  is  no  locomotion)  is  obsolete,  the  posterior  portion  being 
adapted  to  support  a  thin  operculum  which  closes  the  aperture.  There  are  two 
tentacles,  with  the  eyes  at  their  base  externally.  There  is  a  single  branchia. 
Cuvier  placed  this  genus,  with  Magilus  and  Siliquaria,  in  a  distinct  order 
named  Tubulibranchia,  In  the  genus  Magilus  the  young  has  an  ordinary 
short  ventricose  turbinated  shell  (having  a  distant  resemblance  to  pi.  75, 
ßg.  91).  We  have  seen,  in  the  case  of  Aspergillum  (p.  60),  how  a  bivalve 
shell  can  take  the  form  of  a  tubular  one  ;  and  Magilus  is  an  example  of  the 
same  thing  in  a  spirivalve  one.  The  animal  inhabits  cavities  in  living  coral, 
and  to  prevent  being  buried  by  the  growth  of  the  surrounding  material,  it  has 
the  power  of  forming  a  tube,  the  margin  of  which  it  builds  up  as  the  coral 
increases,  so  that  the  aperture  retains  the  level  of  the  general  surface.  The 
tube  thus  attains  five  or  six  times  the  length  of  the  original  shell,  and  it  assumes 
various  curves  and  irregularities,  depending  upon  the  growth  of  the  coral. 

Fam.  4.  TrochidiB.  The  members  of  this  family  are  herbivorous,  and 
most  of  them  have  the  mantle  or  foot  ornamented  with  tentacular  appendages. 
The  shell  of  Trochus  is  short  and  conical,  solid,  and  nacreous.  The  genera 
Trochus  {T.  solaris,  pi.  75,  ßg.  106;  T.  magus,  ßg.  107;  Turbo,  ßg. 
103)  Monodonto  and  Delphinula  {D.  delphinus,  ßg.  104)  are  nearly  allied, 
and  the  animals  do  not  differ.  In  Solarium  {S.  perspectivum,  pi.  75,  ßg. 
108),  the  shell  and  animal  differ,  the  head  not  being  proboscidiform. 

Janthina  ianthina  (pi.  75,  ßg.  96)  is  the  type  of  a  sub-family,  distin- 
guished by  the  possession  of  an  apparatus  which  enables  the  animal  to  float 
at  the  surface  of  the  sea.  The  name  is  derived  from  the  Greek  word  for 
violet,  the  shells  of  all  the  species  being  of  this  color.  The  shell  is  trochoidal 
and  very  fragile,  having  the  right  side  of  the  aperture  sharp,  and  often 
notched.  The  animal  has  a  large  proboscidiform  head,  two  tentacles,  and 
eyes ;  the  mantle  with  an  expansion  said  to  be  used  in  swimming ;  the  foot 
with  an  appendage  or  float  formed  of  a  great  number  of  air-vesicles.  This 
appendage  can  be  cast  off  and  renewed.  The  latter  process  was  observed 
by  Dr.  Reynell  Coates,  who  describes  it  as  being  formed  by  inclosing  a 
bubble  of  air  in  a  cavity  formed  by  contracting  the  margin  of  the  foot, 
which  then  secretes  a  covering  for  it.  The  ^^s  are  attached  to  the  under 
surface  of  the  float,  and  subsequently  cast  off  with  it.  This  animal  was 
first  described  and  figured  by  Fabius  Columna,  in  1616. 

In  Haliotis  (H.  iuberculaia,  pi.  75,  ßg.  86),  the  shell  is  ear-shaped,  much 
depressed,  very  short  and  flat,  the  aperture  longer  than  wide,  and  as  large 
as  the  base  of  the  shell,  left  side  with  a  sub-marginal  row  of  perforations ; 
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nacre  very  brilliant  and  iridescent.  As  the  animal  increases  in  size  a  new 
hole  is  formed  in  the  shell,  and  the  oldest  one  is  closed.  The  head  is 
proboscidiform,  with  two  long  tentacles,  each  with  an  oculiferous  peduncle  ; 
foot  large,  provided  above  with  a  double  membrane  scolloped  into  leaflets  of  a 
very  ornamental  character.  The  water  is  admitted  to  the  branchisB  through 
the  holes  in  the  shell,  which  also  allow  certain  filamentous  appendages  of  the 
mantle  to  protrude  through  them.  There  are  two  pectinated  branchiae.  The 
gjinus  Stomatia  is  allied  to  Haliotis,  but  the  shell  has  no  perforations.  This 
sub-family  was  included  by  Cuvier  among  the  Aspidobranchia,  but  Deshayes 
assigns  good  reasons  for  placing  it  among  the  Ctenobranchia. 

Neritina  (iV.  ßuviatilis,  pL  76,  fig,  87)  is  a  genus  of  small  sub-globular 
or  oval  fluviatile  shells,  with  a  semi-circular  aperture  closed  by  a  calcareous 
operculum.  The  two  tentacles  are  long,  and  each  is  accompanied  by  a 
short  secondary  tentacle,  with  an  eye  upon  its  summit. 

Fam.  5.  PyramidellidcB.  This  is  a  small  family,  composed  of  the  genera 
Pyramidella  and  Tomatella. 

Fam.  6.  Buccinidce.  In  BtLccinum  {B.  undatum,  pi.  75,  fig.  120),  the 
foot  is  narrow,  the  head  small,  continued  in  a  proboscis,  with  two  tentacles, 
each  having  an  exterior  oculiferous  peduncle;  siphon  protruding;  sexes 
distinct,  the  male  with  a  long  exterior  organ  from  the  right  side  of  the  neck ; 
shell  oblong-oval,  with  a  notch  anteriorly.  The  species  figured  inhabits  both 
sides  of  the  North  Atlantic.  The  genus  has  numerous  species,  both  recent 
and  fossil.  Nassa  and  Eburna  belong  to  this  family.  Ebuma  glabrata  is 
an  Ancillaria,  and  Deshayes  thinks  the  remaining  species  of  Ebuma  should 
be  merged  into  Buccinum. 

Fam.  7.  Purpuridce.  This  marine  family  is  mostly  carnivorous  ;  the 
water  is  taken  to  the  branchiae  through  a  siphon,  which  passes  out  of  the 
notch  or  canal  at  the  anterior  part  of  the  shell.  The  eyes  and  tentacles  are 
two  in  number,  and  the  proboscis  is  well  developed.  The  operculum  is  thin, 
and  much  smaller  than  the  aperture,  to  allow  the  animal  to  withdraw  some 
distance  within  the  shell.  Cancellaria  is  placed  in  this  family,  although  it  has 
no  operculum,  and  lives  upon  vegetable  food.    The  animal  resembles  Purpura. 

Purpura  lapillus  {pi.  75,  fig.  118)  is  about  an  inch  long,  and  abundant 
on  rocky  coasts  on  both  sides  of  the  Atlantic. 

Pleurotoma  {P.  babylonia,  pi.  75,  fig.  110)  is  a  genus  with  an  elongated 
spire,  a  straight  canal,  and  a  narrow  notch  posteriorly  in  the  right  lip  of  the 
shell,  corresponding  to  a  notch  in  the  mantle.  The  species  of  this  genus 
are  numerous,  amounting  to  over  a  hundred  of  recent,  and  more  than  this 
number  of  fossil  tertiary  species.  There  have  been  nearly  fifty  species 
described  from  the  tertiary  formations  of  the  United  States. 

Murez  {M.  ramosa,  pL  75,  fig.  Ill;  M.  haustellum,  fig.  112;  M. 
tribuluSf  fig.  113).  Rondeletius  and  Aldrovandi  have  treated  of  this 
and  some  allied  genera.  The  genus  murex  of  Linnsus  was  founded  in 
1758,  but  Rondeletius  had  named  several  of  the  species  purpura,  under 
the  belief  of  their  being  the  purpurea  of  Pliny,  which  were  supposed  to 
furnish  the  purple  of  the  Tyrians.  The  shell  named  Murex  by  Pliny  and 
Rondeletius,  belongs  to  the  modem  genus  Strombus.  Murex  is  a  genus  of 
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rough  shells,  witji  ridges,  spines,  or  tubercles,  which  are  secreted  periodi- 
cally, in  three  or  four  rows  around  the  shell.  The  right  maipn  of  the 
mantle  is  divided  into  lobes,  the  irregularities  of  which  account  for  those 
of  the  shell  in  the  different  species.  There  are  about  170  recent  and  130 
tertiary  fossil  species  known. 

Harpa  (H.  ventricosa,  pL  Ib^fig.  119)  is  a  genus  of  finely  formed  ribbed 
shells  of  brilliant  colors,  and  a  polished  exterior.  The  foot  is  very  large, 
and  without  an  operculum.  Ten  species  are  described  in  Lamarck.  The 
genus  occurs  fossil  in  the  Paris  basin. 

Cassidaria  (C  echinophora,  pi.  76,  fig,  121).  This  genus  contains  a  few 
recent  and  fossil  species.  The  animal  is  like  that  of  Cassis,  in  which  the 
foot  is  longer  than  the  shell,  the  head  proboscidiform,  with  a  projecting 
rostrum  and  mouth  from  its  extremity. 

Fustts  is  a  genus  of  marine  shells,  thickest  in  the  middle,  and  tapering 
towards  both  ends ;  the  animal  with  a  small  head,  ending  in  two  short 
tentacles,  the  eyes  at  their  external  base,  but  not  upon  a  peduncle  or 
thickening  of  the  tentacle,  thus  differing  from  Murex  and  Purpura,  but 
allied  to  Turbinella  and  Fasciolaria.  The  head  has  a  terminal  slit,  whence 
the  rostrum  issues,  and  the  nucleus  of  the  operculum  is  terminal. 

Fam,  8.  StrombidcB,  In  this  family  the  right  margin  of  the  aperture  is 
dilated,  corresponding  to  the  width  of  the  mantle,  but  this  character  is  not 
present  in  the  immature  shell,  so  that  a  young  Strombus  (pL  76,  fig,  1 14) 
might  be  mistaken  for  a  Conus  (pi,  76,  fig.  11).  The  head  is  proboscidi- 
form, with  a  vertical  slit  from  which  a  long  rostrum  is  extended;  the 
tentacles  are  large,  divided  at  the  end,  and  the  truncated  extremity  of  the 
larger  external  branch  bears  the  large  eyes,  which  have  a  variously  colored 
iris  and  a  cornea,  which  have  not  been  observed  in  any  of  the  allied 
families.  They  live  on  coral  banks  at  no  great  depth,  and  some  species 
attain  to  a  considerable  size.  The  locomotion  differs  from  that  of  most 
gastropoda,  being  effected  by  leaping,  for  which  purpose  the  operculum 
(which  has  a  peculiar  shape)  is  applied  to  the  ground.  Strombus  lentigi- 
nosus  (pi,  15,  fig.  114).  S.  gigas  of  the  Antilles  is  eight  or  ten  inches 
long,  and  remarkable  for  the  fine  peach  blossom  tint  of  the  aperture.  The 
shell  is  used  to  ornament  grottoes  and  gardens,  and  by  sawing  off  the  apex 
it  is  converted  into  a  rude  trumpet.  Pterocera  {P,  chiragra,  pi,  75,  fig. 
115)  differs  from  Strombus  in  having  the  adult  shell  digitated,  and  the  struc- 
ture of  the  mantle  corresponding  with  it.  Rostellaria  (R,  rectirostris,  fig.  116). 

Fam.  9.  Conidce,  The  shell  of  the  genus  Conus  {pi.  76,  figs.  8-12)  is 
obconical,  involute,  and  has  a  short  spire  and  a  narrow  aperture  as  long  as 
the  body  whirl ;  and  the  exteiior  is  covered  with  a  periostraca.  The  genus 
includes  many  beautiful  and  highly  prized  species.  Linnaeus  described  35 
species,  Brugui^res  146,  Lamarck  181,  increased  to  219  in  the  last  edition 
of  1845,  exclusive  of  23  European  fossil  species.  At  present  there  are 
probably  300  recent  species  known.  The  head  is  proboscidiform,  the  eyes 
are  upon  the  middle  of  the  tentacles,  the  foot  is  long  and  very  narrow, 
having  a  corneous  sub-spiral  operculum,  so  small  in  comparison  with  the 
aperture,  that  it  cannot  serve  to  close  the  shell.     The  mantle  is  scanty  (in 
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which  it  diiTers  from  the  next  family),  and  prolonged  ii^  a  siphon,  which 
extends  a  little  beyond  the  shell.  The  animal  is  carnivorous,  and  the  tongue 
is  armed  with  hooked  teeth.  * 

Fam.  10.  CyprcBidcB  (or  Involuta).  In  this  family  there  is  neither 
operculum  nor  periostraca,  the  shell  is  rolled  upon  itself  nearly  as  in  Conus, 
but  some  are  rolled  upon  a  cylindrical  instead  of  a  conical  axis,  so  that  there 
is  no  spire  exposed.  The  shells  are  very  beautiful  and  highly  polished,  the 
mantle  being  so  wide  that  its  sides  can  be  turned  over  the  back  of  the  shell, 
where  it  secretes  the  ornamental  layer  of  the  shell.  The  point  of  union  of 
the  margins  of  the  mantle  is  often  indicated  by  a  discolored  line  upon  the 
back  of  the  shell. 

Cyprcea  {C.  monetae  pL  76.  fig.  5  ;  C,  mauritiana,  fig.  6  ;  C  arabica, 
fig.  7),  has  the  mantle  edged  with  tentacular  filaments,  and  when  they  are 
turned  over  the  back,  the  shell  is  hidden.  The  aperture  is  long  and  narrow, 
each  side  denticulated,  and  the  external  margin  turned  in.  C.  moneta  is 
used  as  money  in  western  Africa. 

Ovula  (O.  ovum,  pL  76,  fig.  4 ;  O.  volva,  fig.  2),  as  the  name  indicates,  is 
shaped  somewhat  like  an  egg,  with  the  ends  attenuated,  and  the  inner 
margin  of  the  aperture  without  denticulations.  The  animal  resembles  that 
of  Cyprsea. 

Oliva  (O.  ispidula,  pi.  75,  fig.  122  ;  O.  porphyria,  fig.  125 ;  O.  maura, 
fig.  126)  has  the  head  very  small,  and  the  tentacles  united  at  the  base. 
These  resemble  somewhat  the  same  organs  in  Strombus,  being  divided,  and 
having  a  terminal  eye  upon  one  of  the  branches.  O.  porphyria  is  the 
largest  and  handsomest  species  of  the  genus,  being  four  or  more  inches  long, 
of  a  pale  brownish  purple,  marked  with  numerous  zigzag  angular  lines,  and 
having  the  anterior  extremity  violet.     It  inhabits  the  coast  of  South  America. 

Fam.  11.  VolutidcB.  In  this  carnivorous  family  there  are  usually  distinct 
folds  upon  the  columella.  Voluta  is  a  genus  of  large  and  handsome,  generally 
inoperculate  shells,  with  a  wide  aperture  notched  in  frdnt,  and  the  apex 
rounded.  A  part  of  the  shell  has  sometimes  the  appearance  of  being 
varnished,  which  indicates  the  extent  to  which  it  is  covered  by  the  mantle. 
The  animal  cannot  entirely  enter  the  shell,  the  head  is  proboscidiform,  and 
the  tentacles  are  short,  with  the  eyes  at  their  external  base. 

Mitra  {M.  episcopalis,  pL  75,  fig.  123;  M.  papalis,  fig.  124)  is  a  genus 
of  handsome  shells  extremely  rich  in  species,  there  being  about  250  recent 
and  100  fossil  species  known.  The  animal  is  very  dull  in  its  movements, 
the  head  small  and  V-shaped,  on  account  of  the  projection  of  the  slender 
tentacles.  These  have  the  eyes  upon  an  external  peduncle.  In  Mitra 
episcopalis  (shell  white  with  red  spots),  the  rostrum  is  once  and  a  half 
times  the  length  of  the  shell,  exceeding  that  of  any  other  genus.  This 
enables  it  to  attack  its  prey  at  some  distance. 

Terebra  {T.  maculata,  pi.  75,  fig.  117)  has  the  foot  (which  bears  an 
o|)ercu]um)  but  little  longer  than  the  last  whirl  of  the  shell,  a  proboscidiform 
head,  tentacles  and  eyes  in  the  usual  form,  and  the  siphon  projecting  beyond 
the  shell.     There  are  upwards  of  a  hundred  recent  species  known. 

Fam.  12.  SigarelidcB.  Sigaretus  {S.  haliotideus,  pi.  75,  fig.  89)  is  a 
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genus  in  which  the  shell  is  somewhat  ear-shaped,  and  the  foot  very  large 
and  thick,  nearly  hiding  the  shell,  which  is  sunk  into  it.  The  tentacles  are 
flat  and  triangular,  but  unaccompanied  by  eyes.  Although  the  animal  is 
too  large  to  enter  the  shell,  it  is  provided  with  an  operculum.  Natica  (N. 
canrena,  pi.  75,  ßg.  88)  is  carnivorous  like  the  preceding  genus,  and  like 
it,  has  no  siphon.  It  has  a  large  foot  (four  or  five  times  the  length  of  the 
shell)  bearing  an  operculum.  The  head  is  terminated  by  a  pair  of  lips  from 
which  a  rostrum  can  be  protruded. 

Order  11.  Pneumonobranchia.  This  order  includes  all  the  spirivalve 
and  naked  mollusca,  whether  inhabiting  land  or  water,  in  which  the  branchiae, 
without  being  proper  lungs,  are  adapted  for  breathing  air,  so  that  the  species 
which  inhabit  the  water  are  obliged  to  come  to  the  surface  from  time  to 
time  to  breathe  air.  They  seem  all  to  be  phytophagous.  The  order  includes 
eight  families. 

Fam.  1.  AtnpullariidtB.  The  genus  AmpuUaria  has  a  globular  shell 
several  inches  in  size,  which  is  generally  covered  with  a  green  periostraca, 
and  is  provided  with  a  closely  fitting  concentric  operculum,  which  is  in 
some  cases  corneous,  and  in  others  shelly.  With  Paludina  and  Valvata  it 
forms  one  of  Lamarck's  families,  named  Peristomata  by  Reeve.  The  North 
American  species  is  figured  with  the  animal  in  the  monograph  already 
quoted.  The  head  is  proboscidiform,  the  extremity  cleft,  leaving  a  conical 
branch  half  an  inch  long  on  each  side,  and  these  are  used  as  palpi.  The 
mouth  is  purse-shaped,  the  tentacles  slender,  tapering,  and  more  than  an 
inch  long,  the  eyes  borne  upon  a  secondary  tubercle  at  the  base  externally. 
The  shell  is  without  a  notch,  yet  there  is  a  siphon  an  inch  long  which  is 
formed  by  an  extension  of  the  mantle  folded  into  a  tube.  This  is  brought 
to  the  surface  of  the  water  and  air  drawn  through  it,  and  often  expelled 
from  it  in  bubbles  when  beneath  the  surface.  Guilding  describes  a  shorter 
siphon  upon  the  right  si  Je.  The  animal  lives  in  the  rice  swamps  of  Georgia, 
feeding  upon  living  plants.  Living  mostly  in  the  intertropical  regions  of 
both  hemispheres,  where  the  waters  frequently  disappear  in  the  dry  season, 
AmpuUaria  has  the  power  of  becoming  torpid  beneath  the  mud  until  the 
return  of  the  wet  season.  Some  specimens  sent  from  Egypt  to  France 
were  thrown  into  water  to  clean  them,  and  the  next  day  they  were  found 
moving  about.  Deshayes  dissected  some  of  these,  and  found  pectinated 
branchiae,  which  would  place  the  genus  near  Paludina,  and  he  describes  a 
large  cavity,  to  which  he  assigns  the  function  of  holding  a  store  of  water  to 
be  supplied  to  the  branchiae  during  the  period  of  torpidity.  This  may  be 
correct ;  although  a  further  examination  will  probably  show  that  this  cavity 
is  adapted  to  breathe  air,  and  on  this  account  we  place  it  in  the  present 
order.  Planorbis  hicarinatus  (and  probably  its  entire  family)  hybemates 
at  the  bottom  of  streams  with  the  air  cavity  filled.  The  ability  to  breathe 
air  and  water  by  means  of  distinct  organs  is  not  anomalous,  as  it  appears  in 
certain  reptiles.     The  sexes  are  separate. 

Fam,  2.  Amphibolidce.  The  genus  Amphibola  (also  named  AmpuUacera) 
has  a  sub-spiral  corneous  operculum,  and  is  formed  upon  a  New  Zealand 
shell  formerly  considered  to  be  an  AmpuUaria.    It  was  found  to  breathe  air 
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by  Quoy  and  Gaimard,  who  found  it  abundantly  in  very  shallow  brackish 
water.  It  has  a  large  head  ending  in  two  lobes,  is  without  tentacles,  and 
the  eyes  are  placed  flat  upon  the  head.  The  pulmonary  cavity  is  large,  in 
which  it  resembles  that  of  AmpuUaria.  The  sexes  are  united  in  the  same 
individual.      Two  species  are  known,  Ä.  avellana  and  Ä.  fragilis. 

Fam,  3.  Cycloslomidce,  The  genus  Cyclostoma  is  monoicous  ;  it  has  a 
turbinated  shell  with  a  circular  aperture,  and,  unlike  most  land  snails,  it  has 
a  paucispiral  operculum.  The  head  is  proboscidiform,  the  tentacles  two,  with 
the  eyes  at  their  external  base ;  and  the  foot  is  composed  of  two  longitudinal 
parts  which  are  advanced  alternately.  Other  species  have  a  concentric  oper- 
culum, and  in  these  the  foot  has* the  ordinary  construction.  Cuvier  and  Deshayes 
consider  the  mode  of  respiration  less  important  than  the  general  structure, 
and  they  areconsequently  of  the  opinion  that  the  affinities  of  this  family  are 
with  the  Trochidae.     The  species  are  numerous,  amounting  to  nearly  200. 

Helicina  may  be  considered  the  type  of  a  sub-family.  It  has  an  oblique 
aperture,  and  a  closely  fitting  operculum  which  is  not  sub-spiral,  but 
increases  from  one  of  the  sides  or  angles. 

Fam,  4.  PhysidcB,  This  family  is  composed  of  certain  genera  of  inoper- 
culate  fragile  uniformly  colored  shells,  inhabiting  quiet  fresh  waters,  coming 
to  the  surface  to  breathe,  and  creeping  along  it  with  the  back  downwards 
by  means  of  the  vibrillae  which  cover  the  foot  as  well  as  the  two  tentacles 
and  other  parts.  Many  eggs  are  deposited  together  in  a  glairy  mass.  The 
breathing  aperture  is  at  the  external  side,  and  is  opened  from  time  to  time 
to  take  in  a  supply  of  air.  In  Physa  the  shell  is  turbinated,  sinistral,  the 
mantle  large,  with  a  digitated  margin  turned  upon  the  shell,  and  the  foot 
long  and  pointed  posteriorly.  The  tentacles  are  filiform,  and  the  eyes  are 
situated  upon  the  head  near  their  internal  base.  Planorhis  {pL  77,  ßg,  99) 
has  a  discoidal  shell,  with  the  turns  visible  on  both  sides.  The  mantle  is 
simple,  the  foot  rather  small,  and  the  tentacles  and  eyes  as  in  Physa.  In 
Limnea  (L.  stagnalis,  pL  75,  fig,  92),  the  shell  is  dextral,  turbinated,  and 
generally  larger  than  in  the  allied  genera ;  the  tentacles  are  triangular,  and 
the  eyes  situated  at  their  anterior  base.  Ancylus  is  a  genus  of  little  patelli- 
form  shells,  the  position  of  which  in  the  systems  has  been  a  subject  of  much 
dispute,  some  contending  that  they  belong  here,  and  others  to  the  Hypo- 
branchia.  The  animal  is  not  essentially  different  from  Limnea,  and  it  is 
possible  that  some  species  breathe  air,  and  others  water.  Some  authors 
have  asserted  that  they  come  to  the  surface  to  breathe  air,  but  this  has 
never  been  observed  in  the  American  species,  some  of  which  are  found 
beneath  stones,  in  dead  bivalve  shells,  and  under  other  circumstances,  which 
would  render  it  difficult  for  them  to  reach  the  surface  and  descend  again. 
But  as  free  air  may  not  be  considered  necessary  to  these  animals,  they 
may  be  placed  among  the  Physads,  especially  as  a  species  of  Physa  inhabit- 
ing beneath  shelving  rocks  in  rapid  water  is  found  at  the  mouth  of  the 
Nolachucky  river,  Tennessee,  in  such  a  position  that  it  could  not  breathe 
air.  It  is  probable  that  a  small  variety  of  Physa  heterostropha  inhabiting 
springs  seldom  or  never  breathes  air.  It  has  been  ascertained  that  frogs 
kept  under  water  can  oxygenate  the  system  through  the  skin,  and  the 
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Physadse  may  have  the  same  power.  The  passage  to  the  next  family  seems 
to  be  through  Gray's  genus  Chilina,  which  is  a  Limnea  with  folds  upon  the 
columella. 

Fam.  6.  ÄuriculidtB.  In  this  monoicous  family  there  are  two  tentacles, 
and  the  eyes  are  at  their  external  and  posterior  base.  Some  species  inhabit 
land,  and  others  plants  near  the  sea,  and  salt  water  marshes.  Auricula  midcs 
{pi.  76,  fig.  1)  is  the  largest  species  of  the  genus,  being  four  inches  long, 
and  of  a  solid  texture. 

Fam,  7.  HelidcUe.  This  family  includes  most  of  the  numerous  species 
of  land  snails  with  an  external  spirivalve  shell.  All  breathe  free  air,  are 
monoicous  and  inoperculate,  and  have  two  large  tentacles,  with  an  eye  upon 
the  apex,  capable  of  being  retracted  by  being  turned  within  itself.  Besides 
these,  there  is  an  inferior  and  smaller  pair  of  tentacles  present  in  most  cases, 
although  in  some  of  the  minute  species  they  have  not  been  detected.  Most 
of  the  land  shells  of  Europe  and  North  America  belong  to  Helix,  a  very 
extensive  genus,  containing  upwards  of  500  species  from  various  parts  of 
the  globe,  including  the  islands  of  the  Pacific,  all  the  continents,  high 
mountains,  and  cold  climates,  although  the  lai^er  species  are  intertropical. 
They  vary  in  size  from  about  a  tenth  of  an  inch  to  four  inches.  The 
shells  vary  much  in  form ;  the  aperture  is  sometimes  reduced  to  a  narrow 
fissure,  or  armed  with  teeth,  in  such  a  manner  as  to  lead  one  to  think  it 
impossible  for  the  animal  to  get  out  or  in.  They  hybernate  under  ground, 
closing  the  aperture  with  a  temporary  operculum.  Among  the  genera  may 
be  mentioned  Bulimus  (pL  75,  figs.  93,  94),  Clausilia  (fig.  100),  which  has 
a  peculiar  operculum  attached  to  the  shell  within  the  aperture,  Pupa, 
StreptaxiSy  &c.  Their  food  is  fresh  or  decaying  vegetable  matter,  and  some 
feed  upon  fungi.  The  large  European  species  are  cooked  and  eaten,  and 
the  Romans  fattened  them  for  the  table. 

Fam.  6.  LimacicUs.  This  family  includes  the  naked  snails  without  a 
turbinated  shell,  but  some  of  them  have  an  internal  shell,  or  a  small  external 
one  which  is  little  more  than  an  appendage.  The  head,  tentacles,  organization, 
habits,  and  food,  do  not  difier  essentially  from  those  of  the  preceding  family. 
The  genus  Limax  {pi.  75,  figs.  19-21)  is  destructive  to  the  plants  cultivated 
by  the  farmer  and  gardener  in  Europe,  and  new  modes  of  destroying  them 
are  continually  sought  after.  The  species  which  occur  in  North  America 
have  not  yet  proved  injurious,  and  the  same  remark  applies  to  the  snails, 
which  are  troublesome  to  gardeners  in  Europe.  The  body  of  Limax  is 
very  contractile,  but  when  moving  on  its  lower  surface  or  foot,  it  is  rather 
slender,  thickest  in  the  middle,  and  tapering  towards  the  extremity.  Upon 
the  back  is  a  kind  of  fleshy  shield,  beneath  which  the  head  can  be  drawn. 


Class  3.  Cephalopoda. 

This  class  was  named  Malakia  by  Aristotle,  and  Mollia  by  Pliny.  It 
includes  certain  dioicous  marine  mollusca,  which  have  the  feet  or  arms 
around  the  mouth  at  the  extremity  of  the  head.     The  body  is  soft,  the 
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mantle  closed  beneath  according  to  most  authors,  but  above  according  to 
Rang.  Most  of  them  have  three  hearts.  The  mouth  is  armed  with  strong 
mandibles  much  like  those  of  a  parrot,  adapted  for  crushing  the  shells  of 
Crustacea  and  moUusca,  and  the  tongue  is  armed  with  pointed  horny  teeth. 
The  eyes  are  either  pedunculated  or  level  with  the  surface,  and  they  have 
the  sense  of  vision  fully  developed.  They  have  also  an  organ  of  hearing. 
The  arms  are  usually  cotyligerous,  or  studded  with  suckers  like  cupping 
glasses,  which  enable  them  to  hold  fish  and  other  living  prey.  The  Greeks, 
in  naming  these  sucking  cups,  made  use  of  the  word  kotylus  (in  compo- 
sition), whence  the  English  name  cuitle-fisk  is  derived.  The  cotyls  are 
sometimes  armed  within  with  curved  hooks,  which  assist  in  holding  and 
destroying  the  prey.  Onychoteuthis  has  a  pair  of  arms  much  longer  than 
the  rest,  the  terminal  expansion  of  which  is  studded  with  rows  of  hooks,  but 
the  power  is  increased  by  a  simple  sucker  on  each  wrist  (as  it  may  be  called), 
which  are  applied  together  to  keep  the  extremities  of  the  arms  in  contact 

There  is  a  fleshy  infundibulum  or  funnel  opening  before  the  neck,  and 
serving  as  an  outlet  for  the  faeces  and  water  from  the  branchiae.  The  water 
ejected  from  the  branchial  sac  through  the  funnel  is  a  principal  agent  in 
locomotion,  by  means  of  which  the  animal  can  move  backwards  with  great 
swiftness.  Inspiration  and  expiration  are  regular  in  these  animals.  "  The 
first  is  effected,"  says  Dr.  Coldstream,  "  by  a  gradual  dilatation  of  the  sac  in 
every  direction,  but  particularly  at  the  sides,  accompanied  by  a  subsidence 
of  the  lateral  valves,  collapse  of  the  walls  of  the  funnel,  and  a  rush  of  water 
through  the  lateral  openings  into  the  sac.  Inspiration  being  completed,  the 
lateral  valves  are  closed,  the  sac  is  gradually  contracted,  the  funnel  erected 
and  dilated,  and  the  water  expelled  through  it  with  great  force  in  a  con- 
tinuous stream.''  An  Octopus  with  a  sac  four  inches  long  was  found  to 
respire  ten  times  in  a  minute. 

The  Cephalopoda  are  either  naked,  or  provided  with  an  external  shell.  Some 
of  the  former  are  brilliantly  colored,  red,  purple,  or  bluish,  and  they  are  remark- 
able for  the  rapidity  and  extent  to  which  the  colors  change.  In  habits  they  are 
rapacious  and  active,  moving  continually,  and  some  of  them  shoot  through  the 
water  like  an  arrow. 

Agassiz  thinks  that  in  this  order  the  Nautilidae  are  the  lowest,  and  Sepiadse 
the  highest.  We  will  here  follow  the  classification  of  D'Orbigny,  according 
to  which  the  class  is  divided  into  two  orders,  Acetahulifera  and  Tentaculu 
fera,  the  former  being  subdivided  into  two  tribes,  Octopoda  and  Decapoda,* 
containing  seven  families  conjointly.  As  the  name  implies,  the  Acetahulifera 
are  provided  with  cotyls,  and  the  head  is  distinct,  characters  which  do  not 
exist  in  the  Tentaculifera ;  and  the  former  have  two,  and  the  latter  four 
branchiae,  whence  Owen's  names  of  Dihranchiata  and  Tetrahranchiata. 

Trile  Octocera, 
Fam.  1.  OctopidtB,     The  genus  Octopus  (O.  octopodiusy  Linn.  {Sepia)  pi. 
76,  ßg.  75)  is  the  polypus  of  the  ancients,  whence  the  French  name  poulpe 

*  A  name  pre-occnpied  among  the  Crnstacea,  and  on  this  aoconnt  we  employ  the  terms 
Octocera  and  Decacera^  uaoally  attributed  to  Blainville. 
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is  derived.  The  body  is  obtuse  posterioriy,  with  fins  (fin-like  expansions), 
and  the  interior  dorsal  shell  is  wanting.  As  the  name  implies,  it  has  eight 
arms.  The  species  figured  attains  a  length  of  two  feet  and  a  half,  including 
the  arms,  which  constitute  considerably  the  longest  portion.  It  creeps  upon 
the  ground  with  the  mouth  downwards,  drawing  itself  along  by  means  of 
the  circle  of  arms  ;  or  leaving  the  bottom,  it  swims  backwards  by  flapping 
the  fleshy  disk  from  which  the  arms  arise.  It  is  provided  with  an  ink  bag. 
The  eyes  can  be  covered  with  the  surrounding  skin,  in  the  manner  of  an 
eyelid.  There  are  two  complicated  branchiae  somewhat  like  a  fern  leaf, 
through  which  the  blood  is  forced,  by  a  heart  at  the  base  of  each  ;  a  third 
heart,  near  the  bottom  of  the  cavity,  receives  the  oxygenated  blood,  and  dis- 
tributes it  through  the  body.  It  is  eaten  on  the  shores  of  the  Mediterranean. 
Argonauta  {A,  argo,  Linn.,  pi.  76,  fig.  17),  six  or  seven  inches  long,  has 
a  closely  rolled  involuted  shell  without  partitions,  laterally  compressed, 
tuberculate,  very  thin,  white,  translucent,  with  the  last  turn  including  the 
rest.  This  is  the  Nautilus  of  the  ancient  authors,  who  were  acquainted 
with  A,  argo,  the  Mediterranean  species,  about  the  sailing  of  which  so  many 
fables  have  been  related,  as  in  the  following  lines  from  the  "  Pelican  Island." 

<*  Light  as  a  flake  of  foam  upon  the  wind, 
Keel  upwards  from  the  deep  emerged  a  shell, 
Shaped  like  the  moon  ere  half  her  horn  is  filled ; 
Fraught  with  young  life,  it  righted  as  it  rose, 
And  moved  at  will  along  tlie  yielding  water. 
The  native  pilot  of  this  little  bark, 
Put  out  a  tier  of  oars  on  either  side, 
Spread  to  the  wafüng  breeze  a  twofold  sau, 
And  mounted  up  and  glided  down  the  billow 
In  happy  freedom,  pleased  to  feel  the  air, 
And  wander  in  the  luxury  of  light." 

For  a  long  time  naturalists  considered  the  maker  of  the  shell  of  Argonauta 

to  be  unknown,  believing  the  inhabitant  found  in  it  to  be  a  parasite,  like 

the  crabs  which  take  possession   of   the  empty  shells  of   the  spiri  valve 

moUusca ;  and  they  were  led  to  this  belief,  by  the  fact  that  there  is  no 

muscular  attachment    between  the    animal  and    the    shell,  presenting  a 

peculiarity  which  is  unique  among  the  mollusca.     The  animal  has  eight 

arms,  two  of  which  have  wide  expansions  at  the  extremity,  which  are 

applied  one  to  each  side  of  the  shell,  which  is  in  fact  secreted  by  their 

internal  surface ;  and  should  it   be  intentionally  broken,  the  damage  is 

repaired  by  the  same  organs  in  ten  or  twelve  days,  a  proof  that  the  shell 

belongs  to  no  other  animal.     It  creeps  upon  the  bottom  with  the  shell 

above,  or  shoots  through  the  water  backwards  by  means  of  the  funnel,  with 

the  narrow  part  of  the  shell  in  advance,  and  the  arms  extended  like  a 

rudder.     When  it  retires  within  the  shell  the  expansions  of  the  clasping 

arms  are  partly  withdrawn,  leaving  a  little  of  the  anterior  portion  of  the 

shell  uncovered ;  consequently,  they  are  never  extended  as  sails,  as  many 

fabulous  accounts  would  lead  us  to  believe.    See  the  Mag.  Nat.  Hist.,  1839, 

pp.  421  and  521 ;  1840,  pp.  8  and  57. 
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Tribe  Decacera. 

Fam.  2.  SepiidcB.  Sepia  {pi.  76,  fig,  77)  has  the  body  surrounded  by  a 
narrow  fin ;  and  of  the  ten  arms,  two  are  'pedunculated  and  longer  than  the 
rest.  A  light  friable  oblong-oval  and  spongy  shell,  usually  named  "  cuttle- 
bone,"  is  contained  within  the  back.  The  contents  of  the  ink-bag  in  this 
animal  are  dried  and  used  by  painters  under  the  name  of  sepia. 

Fam.  3.  Loligidce.  Loligo  {L.  loligo,  Linn.,  pi.  76,  fig.  76)  has  the  body 
slender,  with  lateral  fins,  the  shell  thin,  horny,  and  translucent  ;  two 
pedunculated  arms  longer  than  the  rest,  and  the  eyes  are  without  a  lid,  but 
covered  with  a  transparent  membrane.  Its  motion  backwards  through  the 
water  by  means  of  its  funnel,  is  extremely  rapid,  and  it  sometimes  throws 
itself  out  of  the  water,  or  upon  land.  The  species  are  much  used  for  food« 
especially  in  China. 

Fam.  4.  Loligopsidce.  Loligopsis  has  a  slow  motion,  the  shell  is 
corneous,  the  body  slender  and  translucent,  and  has  few  muscles. 

Fam.  5.  Teuthididce.  Onychoteuihis  (already  referred  to)  has  a  corneous 
internal  shell,  a  slender  body,  with  a  triangular  fin  upon  each  side  posteriorly, 
uniting  upon  the  back. 

Fam.  6.  Belemnitidce.  Shell  corneous,  conical,  largest  anteriorly,  and 
containing  a  series  of  chambers,  posteriorly  pierced  by  a  siphuncle,  and 
inserted  in  a  hard  case  or  belemnon,  which  is  generally  pointed  posteriorly. 
The  family  is  extinct,  but  its  remains  are  abundant  in  a  fossil  state  in  the 
oolitic  and  cretaceous  formations. 

Fam.  7.  Spirulidce.  The  genus  Spirula  {S.  spirula,pl.  76,  fig.  13)  is  the  only 
one  in  the  family,  and  until  recently  it  contained  but  a  single  described  species. 
The  shell  is  a  thin  open  spiral  (not  twisted  longitudinally  as  represented  in  the 
figure),  with  numerous  partitions  concave  externally,  through  which  a  small 
ventral  siphuncle  runs.  The  shell  is  internal,  at  the  posterior  extremity  of  the 
body.  There  are  ten  arms,  of  which  two  are  larger  than  the  rest.  The 
common  species  inhabits  the  Atlantic  and  Pacific  Oceans,  and  although  the 
shell  is  common,  the  animal  is  very  rare,  and  requires  further  examination. 

The  second  order,  Tentaculifera,  contains  two  families :  Nautilidce,  and 
AmmonitidcB. 

Fam.  1.  NautilidcB.  In  the  genus  Nautilus  (N.  pompilius,  Linn.,  pi.  76, 
fig'  IÖ),  the  shell  is  spiral,  many-chambered,  the  partitions  transverse, 
concave  externally,  their  margins  simple  ;  a  central  siphuncle  passing 
through  them ;  the  whirls  in  contact,  the  last  enveloping  the  preceding  ones. 
Nautilus  pompilius  is  the  best  known  species ;  the  shell  is  nacreous,  orna- 
mented with  irregular  reddish  bands,  the  umbilicus  closed.  It  is  six  or 
eight  inches  in  diameter,  and  inhabits  the  Indian  and  Pacific  Oceans.  A 
second  species  is  known,  N.  umbilicalus,  which  is  much  rarer  than  the 
former,  and  has  the  centre  of  each  side  widely  umbilicate,  so  that  the 
whirls  can  be  counted.  The  history  of  the  order  is  taken  from  N. 
pompilius.  The  animal  is  contained  in  the  last  open  chamber  of  the  shell ; 
it  has  a  pediform  appendage  for  creeping,  and  when  it  walks  upon  the 
bottom,  the  aperture  is  downwards.  The  jaws  are  like  a  reversed  parrot 
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bill,  the  mouth  is  surrounded  with  numerous  tentacles  retractile  into  separate 
sheaths,  and  disposed  in  eight  groups  corresponding  to  the  arms  of  Octopus. 
They  are  surrounded  by  a  kiiid  of  hood,  which  serves  to  protect  the  animal 
when  withdrawn  into  the  shell.  The  two  eyes  are  large  and  prominent, 
the  heart  single,  with  a  ventricle  and  auricle,  and  inclosed  in  a  large 
pericardium  which  is  connected  with  the  siphuncle.  The  siphon  or  funnel, 
which  is  ventral,  corresponds  to  the  part  of  the  shell  furthest  from  the 
centre,  that  is,  the  external  lip.  The  fossils  named  rhyncholites,  are  the 
beaks  of  various  species  of  Nautilus  and  Ammonites,  Several  other  genera, 
with  the  shell  both  curved  and  straight,  belong  to  this  family,  and  among 
the  latter  is  the  fossil  genus  Orthoceras,  of  Breyn  (not  of  Lamarck),  of  the 
older  formations. 

Fam,  2.  AmmonitidcB  (pi.  76,  ßgs,  14,  15).  In  this  family  the  shell  is 
spiral  in  the  same  plane,  curved^  or  straight,  with  the  siphuncle  at  the 
dorsal  margin.  The  partitions  which  divide  its  chambers  are  irregular,  with 
the  margins  digitated  or  foliated,  often  in  a  singular  and  beautiful  manner. 
All  the  species  are  extinct,  and  they  are  found  from  the  older  fossiliferous 
formations  to  the  cretaceous  strata.  This  and  the  preceding  family  are 
represented  at  the  present  day  by  the  two  living  species  of  Nautilus,  and 
four  of  Spirula,  a  mere  remnant  of  the  profusion  of  species  of  chambered 
shells  which  lived  in  the  ancient  seas.  Upwards  of  300  species  of  the 
genus  Ammonites  have  been  described  or  indicated ;  and  although  it  is 
probable  that  many  of  these  belong  to  varieties  and  young  individuals,  with 
every  allowance,  the  genus  is  very  extensive. 


Division  III.  Articulata. 

The  Articulata  are  named  from  having  the  various  parts  of  the  body  and 
limbs  articulated  to  each  other.  The  nervous  system  is  composed  of 
ganglions  united  by  a  double  cord,  and  there  is  usually  a  kind  of  exterior 
skeleton  composed  of  a  series  of  rings  protecting  the  interior  parts,  and 
serving  as  points  of  attachment  for  muscles.  In  some  cases  respiration  is 
effected  by  means  of  branchiae,  and  in  others  by  tracheae  or  air  tubes. 
When  limbs  are  present,  there  are  never  fewer  than  six. 

Authors  upon  the  Articulata  are  not  agreed  upon  the  number  and  extent 
of  the  classes  into  which  they  should  be  distributed,  but  they  will  be  treated 
of  in  detail,  nearly  as  they  are  given  in  pages  11,  12,  according  to  which 
the  classes  are  five,  namely  1,  Annelida;  2,  Cirrhopoda ;  3,  Crustacea;  4, 
Arachnida ;  5,  Insecta.  The  three  last  of  these  formed  the  Insecta  of 
Linnaeus,  a  term  which  some  modern  writers  wish  to  maintain  according  to 
its  original  extent ;  and  when  this  is  done,  the  restricted  class  of  insects 
must  have  a  distinct  name  ;  as  Ptilota  (winged  insects),  applied  by 
Aristotle,  and  Condylopa,  applied  by  Latreille.  The  Myriapoda  will  form 
the  fifth,  and  the  Insecta  the  sixth  class,  in  the  succeeding  pages. 
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Class  1.  Annelida. 


The  Annelida  or  ChcBtopoda  are  generally  recognisable  by  a  soft  body,  a 
lengthened  annulated  form,  red  blood,  and  the  nervous  system  central, 
ganglionic,  and  distinct.  The  rings  of  the  body  are  of  a  membranous 
consistency,  and  never  corneous  as  in  insects,  or  calcareous  as  in  the 
Crustacea.  They  are  generally  numerous,  the  length  of  the  animal  depending 
to  some  extent  upon  the  number  of  rings,  which  vary  from  twenty  or  thirty 
to  more  than  five  hundred.  When  very  numerous,  the  number  is  not 
uniform  in  the  same  species.  The  head  is  usually  distinct,  and  often 
provided  with  two  or  four  eyes,  and  in  some  cases  with  a  variable  number 
of  tentacles  and  cirri,  but  the  last  are  not  confined  to  the  head.  The  sides 
are  generally  furnished  with  bunches  of  bristles  and  fleshy  projections 
arranged  in  a  line  and  used  in  locomotion ;  and  although  they  are  called 
feet,  articulate  limbs  are  never  present.  The  lateral  bristles  in  some  cases 
aflbrd  a  means  of  defence,  and  they  vary  much  in  character,  some  being 
simple,  and  others  barbed  in  a  variety  of  ways,  presenting  uniform  characters 
which  are  useful  in  classification,  and  must  be  studied  by  those  who  wish  to 
be  well  acquainted  with  the  class.  Their  forms  have  been  classified  and 
named  by  Savigny.  The  alimentary  canal  is  complete,  extending  fi-om  end 
to  end.  Most  of  the  annelida  are  marine,  some  being  free,  whilst  others 
construct  a  tube  of  calcareous  matter,  and  of  agglutinated  particles  of  sand, 
fragments  of  shells,  or  other  objects.  Cuvier  divides  the  class  into  three 
orders,  named  Abranchia,  Dorsibranchia,  and  Tubicol^  ;  but  as  the 
names  of  orders  should  be  taken  from  the  same  part,  the  last  one  is  here 
replaced  by  the  term  Cephalobranchia.* 

Order  1.  Abranchia.  The  animals  of  this  order  are  without  branchiae, 
respiration  being  efiected  by  means  of  the  skin.  Cuvier  supposed  certain 
lateral  pores  to  be  respiratory  orifices,  but  these' have  been  ascertained  to 
be  the  outlets  of  the  organs  which  supply  the  mucus.  The  order  includes 
the  four  families  :  HirudinidcB  (leeches)  ;  LumhricidcB  (earth-worms) ; 
Echiuri ;  and  Maldanice. 

Fam,  1.  Hirudinidce,  This  family  includes  the  worms  known  as  leeches, 
of  which  there  are  various  genera,  both  marine  and  freshwater.  The  body 
is  slimy  and  extensible,  narrowing  towards  each  end,  composed  of  from  18 
to  140  segments.  Some  species  are  cylindrical,  and  others  flattened,  and 
the  posterior  extremity  has  a  disciform  sucker  to  enable  the  animal  to 
adhere.  In  some  cases  the  mouth  is  surrounded  with  a  sucker  also,  and  in 
these,  besides  swimming,  locomotion  is  effected  by  extending  the  body, 
fastening  the  anterior  extremity,  and  then  drawing  up  the  posterior  one. 
The  eye-like  points  vary  in  number  from  two  to  ten.  The  species  feed 
upon  blood  or  the  juices  of  animal  matter.  Some  have  teeth  to  puncture 
the  integument,  but  others,  not  being  thus  armed,  attack  only  the  softer  kinds 
of  food,  as  worms,  larvae,  or  mollusca ;  and  some  swallow  worms  entire. 

*  Some  authors  use  the  final  syllable  a,  and  some  ata,  in  words  like  these,  and  as  eith« 
form  b  correct,  the  shortest  one  may  be  deemed  the  best 
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A  species  of  leech  finds  its  way  under  the  eyelids,  and  into  the  nasal 
passages  of  Ardea  virescens,  in  Martinique.  In  Algeria,  Hcemopis  vorax  is 
abundant,  and  attacks  man  and  animals  upon  land  ;  and  it  is  found 
sticking  to  the  inside  of  the  mouth  and  throat  of  slaughtered  cattle  in  that 
country.  According  to  Baron  Larrey,  the  French  soldiers  were  much 
plagued  by  a  small  species  which  attached  itself  to  the  entrance  of  the 
throat.    The  same  species  was  found  in  the  nasal  passages  of  the  horse. 

As  it  is  difficult  for  a  leech  to  affix  itself  to  an  animal,  except  at  rare 
intervals,  it  has  been  provided  with  peculiar  digestive  organs  to  enable  it  to 
undergo  a  long  fast.  The  stomach  is  formed  of  a  number  of  cells,  each  of 
which  has  a  lateral  sac  upon  each  side.  The  entrance  from  the  stomach 
to  the  intestine  has  a  valve,  and  at  the  posterior  extremity  of  the  intestine 
there  is  a  sphincter  to  close  it,  so  that  the  food  may  be  admitted  and 
retained  in  small  portions  as  it  is  required,  and  it  is  a  remarkable  fact,  that 
the  blood  thus  kept  in  store  (which  may  amount  to  nearly  half  an  ounce) 
retains  its  natural  properties  for  many  months.  Hence  the  difficulty  of 
employing  leeches  in  medicine  when  they  have  been  gorged  within  some 
months.  This  difficulty  is  obviated  in  some  degree,  by  forcing  them  to 
disgorge  a  part  of  the  blood  by  pressure,  and  a  mode  has  been  discovered 
of  piercing  them  with  a  lancet  one  third  the  length  from  the  head,  and 
placing  them  in  tepid  water,  when  the  contents  of  the  stomach  will  escape, 
especially  if  assisted  by  pressure.  The  wound  heals  in  a  few  days,  and  the 
leech  may  be  applied  again  in  fifteen  or  eighteen  days. 

These  animals  are  monoicous  and  oviparous,  the  eggs  being  deposited  in 
a  kind  of  cocoon,  resembling  in  size  and  form  that  of  the  silkworm,  its 
material  resembling  fine  sponge.  A  Swedish  species  deposits  its  eggs  in 
the  earth  at  some  distance  from  the  water. 

Among  the  genera  are  Hirudo  {H.  officinalis^  pi,  TI,  fig.  26),  Malaco- 
hdella  {M.  grossa,  fig,  22),  referred  to  in  page  43;  Clepsina  {fig,  24), 
HcBmopis  (H,  vorcuc,  fig,  25).  Two  species  of  leech  are  almost  exclusively 
used  in  medicine  :  Hirudo  officinalis,  the  green  or  Hungarian  leech,  the 
belly  of  which  is  without  spots ;  and  H,  medicinalis,  the  German  or  brown 
leech,  with  a  spotted  belly. 

The  mouth  of  those  leeches  which  are  capable  of  biting,  is  tri-radiated, 
each  ray  having  a  tooth  which  resembles  a  segment  of  a  minute  circular 
saw,  the  margin  of  which  is  armed  with  a  double  row  of  microscopic 
denticulations.  The  suction,  whilst  it  draws  the  skin  within  the  reach  of 
the  teeth,  renders  it  tense,  so  that  they  act  like  lancets,  and  the  apparatus 
answers  the  double  purpose  of  a  small  scarificator  and  cupping-glass.  An 
examination  of  the  wound  made  by  a  leech  will  show  the  tri-radiated 
arrangement  of  the  teeth.  Artificial  leeches  are  sometimes  made  use  of, 
the  quality  of  which  must  greatly  depend  upon  the  accuracy  with  which 
the  natural  instrument  is  imitated. 

Three  species  of  Hirudo,  and  one  of  Clepsina,  have  been  described  from 
the  waters  of  the  United  States. 

It  was  at  one  time  believed  that  changes  in  the  weather  might  be 
foretold  from  the  actions  of  leeches,  but  the  value  of  these  indications  wa« 
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much  overrated.  They  have  been  made  to  fast  two  or  three  years ;  they 
require  five  years  to  become  large  enough  for  use,  and  they  may  live  twenty 
years.  They  seem  not  to  multiply  rapidly  when  they  have  not  access  to 
blood  ;  and  on  this  account,  cows  and  horses  are  driven  into  the  breeding 
ponds,  and  so  frequently,  that  they  become  emaciated  from  the  loss  of 
blood.  Three  millions  of  leeches  are  used  annually  in  Paris ;  and  four 
dealers  in  London  import  upwards  of  seven  millions  annually.  In  1819» 
five  or  six  millions  were  used  in  Paris,  at  a  cost  of  120,000  francs ;  and  in 
1827,  thirty- three  millions  were  required  in  France.  To  preserve  them  in 
health,  they  must  have  clay,  sticks,  &c.,  to  crawl  amongst,  to  assist  them  in 
casting  the  skin,  this  part  being  often  renewed ;  and  if  the  old  surface  is  not 
removed,  respiration  is  interfered  with. 

Gervais,  who  insists  upon  the  identity  of  the  Annelida  and  Entozoa,  places 
the  family  which  includes  Sipunculus  (p.  42)  next  to  the  Hirudinidae. 

Fam,  2.  Lumbricidce.  The  genus  Lumbricus  (pL  T7,  figs,  38,  44) 
contains  the  earth-worms,  known  by  their  habits  of  living  in  the  earth,  and 
coming  to  the  surface  in  wet  weather  and  at  night.  The  body  is  reddish 
or  bluish,  cylindrical,  composed  of  many  rings,  the  head  indistinct,  the 
mouth  without  teeth,  and  having  neither  eyes  nor  tentacles.  The  segments 
are  provided  beneath  with  minute  bristles,  and  above  with  one  or  two 
pores.  At  certain  periods,  in  some  of  the  species,  the  part  of  the  body  con- 
taining the  reproductive  organs  has  a  broad  collar  named  the  clitellum. 

These  worms  are  monoicous,  they  feed  upon  the  organic  matter  contained 
in  the  soil,  generally  ejecting  the  indigestible  portion  at  the  surface  of 
the  ground.  Some  species  live  in  the  soft  mud  at  the  bottom  of  streams, 
and  the  ordinary  species  may  be  kept  in  vessels  of  mud  and  water.  The 
largest  European  species  is  a  foot  and  a  half  long,  but  there  are  several 
exotic  species  several  feet  in  length. 

Earth-worms  are  very  useful  to  the  soil,  as  their  perforations  open  it  and 
allow  the  air  and  moisture  to  penetrate.  They  also  assist  in  ameliorating 
it,  and  in  increasing  its  depth ;  and  where  they  are  abundant,  it  is  probable 
that  every  inch  of  soil  has  passed  through  their  digestive  system.  In  old 
unploughed  pastures  the  soil  formed  by  their  castings  is  known  to  have 
amounted  to  an  inch  in  depth  in  five  years. 

Nais  {pi.  77,  figs.  9,  10),  which  belongs  to  this  family,  has  the  segments 
with  lateral  spines  or  fascicles.  The  old  genus  thus  named  by  Müller,  has 
been  subdivided  by  more  recent  writers.     They  inhabit  the  fresh  waters. 

Tubifex  is  a  genus  of  microscopic  worms  found  in  fresh  water,  where 
they  form  a  tube  in  the  mud,  whence  they  project  the  greater  part  of  the 
body,  waving  it  about,  but  instantly  withdrawing  when  disturbed.  Several 
species  of  the  united  States  have  been  described. 

Fam,  3.  Echiuri,  These  have  been  alluded  to  in  page  42.  The  body 
is  short,  composed  of  but  few  indistinct  articulations,  cylindrical,  sacciform» 
provided  with  pairs  of  retractile  bristles  upon  some  of  the  segments. 
Thalassema  echiurus,  of  the  European  seas,  is  the  best  known  species. 

Fam,  4.  MaldanuB.  This  is  one  of  the  families  of  the  distinguished 
naturalist  Savigny,  who  accompanied  the  French  expedition  to  Egypt.  In 
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the  genus  Clymene,  the  body  is  long  and  cylindrical,  the  extremities  abrupt, 
the  segments  few  and  dbsimilar,  the  head  distinct,  the  thoracic  portion  long, 
and  the  abdomen  short.  The  thoracic  feet  have  two  branches.  It  forms  a 
tube  with  small  shells  and  sand. 

Ordbr  2.  DoRsiBRANOHiA.  Here  the  organs  of  motion;  and  especially 
those  of  respiration,  are  arranged  in  linear  series,  either  from  end  to  end,  or 
at  the  middle  portion  of  the  body.  The  head  and  eyes  are  usually  distinct, 
and  there  are  antennse,  jaws,  and  an  extensible  rostrum.  The  families  aro 
arranged  by  Audouin  and  Milne  Edwards  as  follows  :  1,  Aphroditidce ;  2, 
AmphinomidcB  ;  3,  Eunicidce  ;  4,  NereidcB ;  5,  Ariciidce  ;  6,  Peripatidce  ; 
7,  ChelopteridxB  ;  8,  ArenicolidcB. 

"Fam,  1.  AphromitidcB,  Body  generally  depressed,  and  shorter  and 
wider  than  in  the  other  annelida.  Back  with  two  rows  of  large  membrana- 
ceous scales  or  elytra  (except  in  the  genus  Palmyra)^  beneath  which  are 
the  branchiae,  which  are  not  well  developed.  Two  pairs  of  jaws  are  generally 
present,  and  the  elytra  and  superior  cirri  are  alternately  present  and  absent 
upon  the  segments  to  a  certain  extent.  Aphrodite  has  thirteen  pairs  of 
elytra,  three  antennae.  The  jaws  are  cartilaginous  or  rudimentary.  Several 
species  rival  the  humming  birds  in  the  brilliancy  and  play  of  their  colors. 
A,  acuUata  {pi,  77,  fig,  15),  of  the  European  seas,  attains  a  length  of  six 
inches,  and  the  dorsal  scales  are  hidden  by  a  hairy  covering. 

Fam,  2.  AmphinomidcB,  Segments  similar,  branchiae  ramose,  tufted,  or 
plumose,  well  developed,  dorsal,  or  at  the  base  of  the  feet ;  head  distinct, 
mouth  unarmed,  no  aciculi,  feet  with  one  or  two  branches. 

Fam,  3.  Eunicidce,  The  rostrum  has  from  seven  to  nine  corneous  jaws ; 
branchiae  wanting,  or  well  developed,  in  the  form  of  pectinated  filaments ; 
feet  aciculate.  Eunice  has  two  eyes,  seven  strong  jaws,  four  upon  the  left 
and  three  upon  the  right  side  ;  five  large  tentacles  above  the  mouth,  and  two 
smaller  ones  at  the  nape ;  branchiae  pectinated  upon  one  side  of  the  sup- 
porting branch.  The  body  is  long  and  sub-cylindrical,  the  segments  some- 
times numbering  four  hundred.  This  genus  contains  the  largest  species  of 
annelida  known,  E,  gigantea  of  the  Antilles,  which  is  four  feet  or  more  in  length. 

Fam.  4.  Nereidce.  In  this  family  the  jaws  are  eithejr  absent,  or  amounting 
to  two  or  four  ;  the  rostrum  extends  considerably  beyond  the  head  ;  antennae 
mostly  well  developed.  Nereis  is  a  genus  of  worms  found  upon  the  coast, 
moving  about  freely,  or  hidden  in  the  cavities  of  rocks,  or  in  dead  shells ; 
and  sometimes  sunk  in  the  mud.  Like  many  other  annelida,  it  is  used  by 
fishermen  as  bait.  Some  are  of  a  considerable  size,  and  the  colors  are  often 
i^eeable.  Phyllodoce  (pi,  11,  fig,  11)  belongs  to  this  family.  The  place  of 
Spio  filicornis  (fig,  14),  which  has  two  very  long  antennae,  is  not  ascertained. 

Fam.  5.  Ariciidce,  Head  and  rostrum  distinct;  antennae,  eyes,  and 
branchiae  wanting,  or  rudimentary ;  jaws  and  tentacular  cirri  absent ;  each 
foot  with  a  single  cirrus. 

Fam,  6;  Peripatidce.  This  family  contains  the  single  genus  Peripatus 
of  Guilding,  who  observed  it  in  the  West  Indies,  and  described  it  as  a 
mollusc.  The  body  is  somewhat  limaciform,  both  ends  obtuse,  the  annula- 
tions  not  very  distinct,  each  side  margined  with  a  row  of  short,  thick, 
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conical  and  granular  feet,  decreasing  in  size  from  the  middle  of  the  body 
towards  each  end,  and  having  short  bristles  at  their  extremity ;  no  cirri, 
gills,  nor  similar  appendages.  The  head  is  distinct,  with  two  stout  annulate 
antennse,  and  the  mouth  has  a  pair  of  corneous  jaws.  Peripatus  juliformis 
of  Guilding,  from  which  the  characters  are  taken,  is  three  inches  long,  dark 
brown,  annulated  with  yellow,  the  dorsal  line  black ;  and  it  has  thirty  feet 
on  each  side.  Lacordaire  found  a  specimen  in  Cayenne,  sunk  in  the  mud 
at  the  margin  of  a  river,  and  Goudot  found  another  species  near  Table 
Mountain  in  South  Africa,  under  a  stone  in  a  shady  place.  The  nervous 
system  differs  from  that  of  the  other  annelida  in  being  bilateral  (somewhat 
as  in  Malacobdella) ;  and  on  this  account,  Gervais  is  of  opinion  that  it 
forms  the  type  of  a  distinct  group  of  worms,  whilst  MUne  ESdwards, 
who  discovered  this  peculiarity,  considers  it  as  indicating  a  passage  to 
Nemertes.    See  Kirby's  Bridge  water  Treatise,  p.  5{59,  pi.  8,  fig.  1, 2. 

Fam.  7.  ChcetopteridcB.  The  genus  C/uBtopterus  was  formed  by  Cuvier 
for  a  worm  from  the  Antilles,  eight  or  ten  inches  long,  inhabiting  a  tube  of 
a  parchment-like  consistence,  whence  its  name  Ch.  pergamentacerus. 
There  are  neither  rostrum,  jaws,  nor  a  proper  head.  There  is  a  lip  with 
two  rudimentary  antennae,  followed  by  a  disk  with  eight  or  nine  pair  of  feet, 
succeeded  on  each  side  by  a  wing-like  projection,  bearing  bristles.  The 
branchiae  are  medial,  and  in  the  form  of  laminae ;  posterior  extremity  with 
numerous  lateral  feet. 

Fcrni.  8.  ArenicolidcB.  In  Arenicola  the  body  is  cylindrical,  composed  of 
a  moderate  number  of  segments  subdivided  by  numerous  wrinkles.  The 
head  is  rudimentary,  with  a  small  terminal  rostrum  ;  no  jaws,  eyes,  antennae, 
nor  cirri.  The  feet  have  two  branches,  and  are  armed  with  simple  and 
armed  bristles  ;  branchiae  in  bunches  divided  like  the  branches  of  a  tree,  and 
arranged  in  pairs  along  the  middle  portion  of  the  body,  numbering  from 
thirteen  to  twenty  pair.  They  burrow  in  the  sand  about  low  water  mark, 
and  are  extensively  used  by  fishermen  as  a  favorite  bait  for  marine  fish.  A, 
piscatorum  is  eight  or  ten  inches  long. 

Order  8.  Cephalobranchia  (or  Tubicola),  These  sedentary  annelida 
live  in  calcareous,  sandy,  or  membranaceous  tubes ;  the  soft  appendages 
are  generally  confined  to  the  anterior  extremity  ;  the  head  is  indistinct, 
without  eyes,  rostrum,  or  jaws  ;  the  branchiae  are  plumose,  and  situated  at 
the  anterior  extremity  (/?/.  76,  fig.  68).  They  comprise  the  two  families 
SerpuUdce  and  AmphitritidcB.  The  former  is  distinguished  from  the  latter 
by  having  the  branchial  plumes  separated  into  two  masses  by  a  pedunculated 
operculum,  or  covered  by  a  solid  one  when  withdrawn  within  the  shell. 

Fam.  1.  SerpulidcB.  The  genus  Serpula  {pi  75,  fig.  70)  has  the  body 
tapering  posteriorly,  the  mouth  terminal,  and  surrounded  with  a  crown  of 
long,  feathery,  and  often  finely  colored  branchiae,  which  give  the  animal  the 
appearance  of  a  zoophyte.  These  are  used  in  taking  the  small  living  objects 
upon  which  they  feed.  The  feet  are  lateral,  the  seven  anterior  pair  attached 
to  a  membranous  base.  The  part  bearing  these  feet  forms  a  kind  of  thorax 
distinguishable  from  the  remaining  part  of  the  body.  From  the  internal 
base  of  each  of  the  two  masses  of  branchiae  a  filament  arises,  one  of  which 
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has  its  extremity  enlarged  into  an  operculuin  for  closing  the  aperture.  The 
lubes  which  these  animals  secrete  are  calcareous,  and  twisted  in  a  very 
irregular  manner.  They  are  affixed  to  submarine  bodies,  either  singly,  <m' 
a  great  many  in  a  single  mass.  The  tubes  are  common  in  the  tertiary  and 
secondary  formations. 

Fam.  2.  AmphitritidcB.  In  this  family  the  indistinct  head  is  composed 
of  three  segments,  the  thorax  of  not  less  than  twelve,  and  the  abdomen  of  a 
great  many.  The  mouth  has  numerous  prehensile  tentacular  filaments, 
and  the  tube  is  formed  out  of  a  mucous  secretion  to  which  extraneous 
objects,  such  as  fragments  of  shells,  are  affixed.  They  live  singly  or 
aggregated.  Amphitrite  ( pL  77,  fig.  13),  Sabella  {pi  75,  fig.  68),  Terebella 
{pL  76,  fig.  82).  The  genus  Hermella  resembles  the  Dorsibranchia  in 
having  the  branchiae  dorsal ;  the  cephalic  appendages  not  being  branchiae 
but  tentacles,  according  to  Milne  Edwards. 


Class  2.  Cirrhopoda. 

The  animals  of  this  class  are  monoicous,  inclosed  in  a  hard  shell  or 
subgelatinous  envelope,  deprived  of  locomotive  powers,  and  affixed  to 
extraneous  submarine  bodies,  some  by  a  peduncle  {pi.  76,  figs.  51,  52),  and 
others  by  their  base  {figs.  63, 54).  The  earlier  authors  placed  these  animals 
with  the  Mollusca,  and  the  shells  are  often  retained  in  concholc^cal  cabinets. 
Their  articulated  cirrhi  and  double  nervous  axis  indicate  their  true  nature ; 
and  whilst  they  have  been  made  a  distinct  class  from  the  Crustacea,  partly 
on  account  of  the  supposed  absence  of  an  articulate  structure.  Dr.  St.  Ange 
affirms  that  evident  traces  of  such  a  structure  exist. 

These  animals  undergo  a  metamorphosis,  the  young  being  bivalvular  like 
bivalve  mollusca,  and  capable  of  swimming  about  freely  for  some  time  before 
it  affixes  itself  permanently.  In  this  condition  the  limbs  can  be  protruded 
from  the  front  of  the  shell ;  the  anterior  pair  being  large,  and  provided  with 
a  sucker  and  hooks  for  attachment  to  submarine  bodies.  The  six  posterior 
pairs  are  used  in  swimming.  The  animal,  at  this  period,  bears  considerable 
resemblance  to  the  small  branchiopoda.  Mr.  Thompson,  of  Cork,  placed 
some  of  them  in  a  vessel  of  sea  water,  and  in  a  week's  time  two  of  them 
had  mantled  and  were  affixed  to  the  vessels  as  barnacles.  A  few  days 
afterwards,  another  individual  was  observed  to  throw  ofi*  its  shell  and  affix 
itself     Both  the  orders  of  Cirrhopoda  undergo  these  changes. 

The  jaws  are  lateral,  articulated,  and  toothed  ;  the  cirrhi  are  articulated, 
curved,  and  arranged  along  the  abdomen,  resembling  somewhat  the  members 
along  the  lower  surface  of  the  tail  in  the  Crustacea.  The  class  contains  the 
two  orders  Campylosomata  and  Acomptosomata,  both  of  which  are  widely 
distributed  by  floating  wood,  ships,  sea-weed,  mollusca,  whales,  turtles«  &c. 

Order  1.  Campylosomata.  This  order  contains  the  pedunculated 
flattened  forms  like  Mitella  (Oken,  1815 ;  Pollicipes,  Leach,  1817,  pi.  76, 
fig.  51),  and  Lepas  (Linn.,  1748 ;  Anatifa,  Brug.,  1792,  pi.  76,  fig.  62),  in 
which  the  shell  is  generally  composed  of  two  large  lateral  triangular  basal 
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pieces»  followed  by  two  smaller  pieces  with  a  fifth  dorsal  piece.  SotnetimeB 
there  are  accessory  pieces  at  the  base,  and  the  whole  are  in  some  cases  so 
much  reduced  in  size  as  to  be  rudimentary  like  the  shell  in  CkiioneUus  {p. 
81).  Sowerby's  genus,  lAthotrya,  occupies  holes  in  rocks ;  but  it  is  not 
known  whether  it  forms  them,  or  takes  possession  of  those  previously  made 
by  boring  mdlusca. 

Order  2.  Acamptosomata.  In  this  order  the  animal  is  short  and  conical, 
without  a  peduncle,  the  shell  solid  and  conical,  sometimes  sub-cylindrical, 
with  the  base  or  attached  portion  open  or  closed,  the  aperture  provided  with 
a  two-valved  or  four-valved  operculum.  Those  of  the  order  known  to  the 
ancients  were  named  Balanus  {pi.  76,  fig.  54),  on  account  of  their 
resemblance  to  an  acorn,  a  name  which  is  still  retained.  They  were  a 
favorite  article  of  food  with  the  ancients.  The  natives  of  Chili  eat  a  very 
large  species,  Balanus  psittacu^,  which  is  five  and  a  half  inches  high  by 
three  and  a  half  in  diameter  ;  it  has  much  the  taste  of  a  crab.  The  young 
of  this  species  are  attached  to  the  adults,  and  in  turn  support  their  descendants, 
so  that  they  occur  in  large  masses  of  fifty  or  a  hundred  individuab. 

Some  genera,  as  Pyrgoma,  are  buried  in  coral ;  Acasta  inhabits  sponges ; 
Chelonobia  is  attached  to  turtles ;  and  Thibicinella  and  Coronula  {pi.  76, 
fig.  53)  are  imbedded  in  the  skin  of  whales. 


Class  3.  Crustacea. 

In  this  class  the  sexes  are  separate ;  the  body  and  limbs  are  distinctly 
articulated ;  the  breathing  is  by  means  of  gills,  or  more  rarely  (in  some  of 
the  lower  forms)  by  the  external  surface.  The  larger  forms,  as  the  lobsters 
and  crabs,  and  the  great  majority  of  the  smaller  ones,  inhabit  the  sea,  where 
they  take  the  place  of  the  insects  which  are  so  abundant  on  land.  Some 
species  inhabit  the  fresh  waters,  and  a  few  the  land.  The  larger  species 
are  many  times  the  bulk  of  the  largest  insects,  from  which  they  decrease  to 
forms  of  microscopic  size.  In  some  of  them  the  characters  of  the  class  are 
so  obscure  that  they  have  been  placed  with  the  parasitic  worms.  Named 
from  the  hard  integument,  this  afibrds  a  prominent  characteristic,  being  a 
calcareous  exterior  skeleton  of  considerable  thickness  and  strength  in  the 
larger  species;  becoming  more  delicate,  and  often  transparent  in  the 
smaller  ones,  to  disappear,  or  to  escape  observation  in  some  of  the  obscure 
forms.  This  covering  is  periodically  cast  off  and  renewed,  like  the  integu- 
ments of  certain  reptiles,  and  the  larvae  of  insects. 

In  comparing  various  members  of  this  class  {pi.  78),  the  number  of 
segments,  and  the  consequent  ability  to  bend  the  body,  will  be  found  to  be 
very  variable,  so  that  whilst  the  body  of  some  {figs.  1-9)  is  a  solid  box 
incapable  of  flexure,  that  of  others  is  composed  of  a  number  of  loosely 
connected  segments  moving  freely,  and  chiefly  downwards  from  the 
norizontal  position.  This  allows  some  of  the  members  of  the  class  to  roll 
themselves  into  a  ball  by  i^proximating  the  head  and  tail. 

The  normal  number  of  the  segments  in  the  body  of  the  Crustacea  is 
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twenty^one»  of  which  aeven  belong  to  the  head,  trunk,  and  tail,  respectively, 
and  when  a  smaller  number  appears,  it  is  generally  to  be  attributed  to  the 
fusion  of  several  into  one.  Inßg.  22,  pi.  78,  the  head  is  observed  to  be 
distinct,  whilst  in  fig.  1  it  forms  a  single  piece  with  the  trunk,  the  tail  being 
articulated  and  turned  beneath,  although  partly  visible  in  figs.  3  and  8.  In 
Limulus  (fig.  84),  the  segments  of  the  tail  are  fused  into  a  single  shelly 
plate,  as  well  as  those  of  the  head  and  trunk  or  cephalo-thorax,  the  shield  or 
plate  of  which  is  called  the  carapace. 

The  moulting  of  the  larger  Crustacea  takes  place  about  once  a  year,  but 
Mr.  Lyell  mentions  a  species  of  Cancer  covered  with  oysters  six  years  old^ 
so  that  the  shell  could  not  have  been  renewed  during  this  period.  Young 
and  growing  animals  moult  frequently,  as  in  Daphnia,  which  may  change 
every  two  days.  Previous  to  moulting,  a  crustacean  becomes  sickly  and 
refuses  food,  the  carapace  becomes  loosened,  and  the  corium  beneath 
secretes  a  new,  soft,  and  membranous  shell,  which  finally  becomes  calcareous. 
When  the  old  shell  has  become  loosened,  the  animal,  after  various  exertions, 
extricates  itself  from  it  in  about  half  an  hour,  withdrawing  the  antennae, 
feet,  and  even  the  gills,  from  an  external  film.  The  shell  of  the  limbs  splits 
to  allow  the  large  extremity  to  pass,  and  it  sometimes  happens  that  a  limb 
is  left  in  the  old  shell.  Some  of  this  class  have  the  power  of  throwing  off  a 
limb. 

The  Crustacea  feed  mostly  upon  animal  food,  which  is  taken  sometimes 
solid  and  sometimes  in  a  liquid  state,  and  the  oral  organs  are  modified 
accordingly.  Some  small  species  are  very  destructive  to  the  timber  of  ships 
and  docks. 

In  forms  like  the  lobster,  swimming  is  effected  by  striking  downwards 
and  inwards  with  the  tail,  which  forces  the  body  in  a  backward  direction. 
In  the  branchiopoda  the  feet  are  used  in  swimming,  not  being  adapted  to 
walking;  and  in  the  entomostraca  (figs.  27,  29),  the  body  is  impelled 
through  the  water  by  the  feet,  in  a  succession  of  jerks. 

The  walking  teet  of  the  Crustacea  generally  amount  to  ten  or  fourteen. 
In  some  (fig.  1,  &c.),  the  anterior  pair  are  robust,  the  extremity  provided 
with  a  movable  thumb  forming  pincers.  Sometimes  the  end  of  a  foot 
can  bend,  so  as  to  form  a  hook  ;  and  in  other  cases  the  last  joint  closes  upon 
an  extension  or  enlargement  of  the  preceding  joint,  forming  an  organ  of 
prehension. 

There  are  two  mandibles,  four  lower  jaws,  succeeded  by  six  auxiliary  or 
foot-jaws,  followed  by  the  feet ;  and  when  there  are  fourteen  feet,  the  four 
anterior  ones  are  transformed  from  the  four  posterior  foot-jaws. 

Most  of  the  Crustacea  see  well,  and  the  eyes  are  either  sessile  or  placed 
upon  pedicles.  Some  of  the  parasitic  species  are  without  eyes  in  their 
perfect  and  affixed  state,  although  provided  with  them  when  young,  and 
capable  of  swimming  about.  As  in  the  insects,  both  compound  eyes  and 
stemmata  are  found  in  this  class,  but  the  former  are  the  most  common.  In 
a  few  cases  both  are  found  together. 

There  are  sufficient  reasons  to  believe  that  the  sense  of  smelling  is  present 
ID  the  Crustacea,  although  its  special  organ  has  not  been  discovered. 

809 

Digitized  by  VjOOQ IC 


104  ZOOLOGY. 

There  are  four  antenna,  of  which  the  second  pair  is  supposed  to  be 
coDnected  with  the  sense  of  hearing»  because  there  is  near  the  base  a  caviiy 
filled  with  a  liquid,  and  receiving  a  special  nerve.  It  has  an  exterior  orifice 
closed  with  a  membrane,  which  may  be  compared  to  a  tympanum. 

The  Crustacea  are  oviparous ;  and  when  the  young  leave  the  egg,  soma 
resemble  the  adult  of  the  species  to  which  they  belong,  although  most  of 
tliem  undergo  a  metamorphosis.  Mr.  J.  V .  Thompson,  of  Cork,  discovered 
an  individual  of  Bosc's  supposed  genus  Zoea,  to  be  only  the  young  of  the 
common  crab ;  and  Jurine  had  observed  the  change  which  the  small  fresh 
water  species  undergo.  The  young  of  Lem»a  and  the  allied  genera  are 
much  like  those  of  Cyclops. 

There  are  two  sections  of  the  Crustacea  :  Entomostraca^  in  which  the 
number  of  legs  varies ;  and  Malacostraca,  in  which  there  are  ten  or  fourteen 
legs. 

Entomostraca, 

Ordeb  1.  RoTATOBiA  (or  Rotifera).  This  order  has  already  been  alluded 
to  (pp.  9  and  25)  in  treating  of  the  Infusoria.  It  is  divided  into  such  as  are 
naked  and  such  as  have  a  shield,  and  each  of  these  series  has  three  sections 
according  to  the  arrangement  of  the  vibrillae.  According  to  Ehrenberg, 
this  order  contains  fifty-five  genera,  divided  into  eight  families  ;  but  Dujardin 
reduces  the  families  to  five,  and  the  genera  to  twenty-four.  The  genus 
Rotifer  {pi.  75,  fig,  16)  includes  species  less  than  half  a  millimetre  long, 
which  live  in  water,  or  among  damp  moss.  The  mouth  and  tail  are  capable 
of  holding,  so  that  the  animal  can  move  by  attaching  each  end  alternately, 
as  in  the  leeches.  They  have  also  the  power  of  swimming  through  the 
water  by  means  of  the  vibrillae.  When  at  rest  they  affix  themselves  by  the 
tail  and  bring  their  food  within  reach  in  the  currents  caused  by  the  vibrill«. 
Burmeister,  in  his  work  on  the  Organization  of  Trilobites,  1843,  places  the 
Rotatoria  as  the  lowest  of  the  Crustacea,  and  next  to  them  the  Cirrhopoda, 
under  the  belief  that  the  latter  do  not  foi*m  a  distinct  class;  and  in  1842, 
J  E.  Gray  placed  the  Cirrhopoda  here.  These  animals,  and  the  Rotatoria, 
are  monoicous. 

Ordeb  2.  Cobmostomata.  Sexes  separate,  mouth  with  a  suctorial  beak, 
carapace  generally  in  a  single  piece,  feet  adapted  for  holding,  walking,  or 
swimming.  Parasitic  upon  fishes,  and  undergoing  metamorphosis.  The 
order,  as  given  here,  includes  two  of  Milne  Edwards's  orders,  which  contain 
five  families  conjointly.  It  includes  Baird's  legion  P€ecilopoda,  which  is 
divided  into  two  orders,  five  tribes,  and  eleven  families,  as  given  in  his 
Natural  History  of  British  Entomostraca,  1850.  This  order  has  been 
named  Siphonostoma,  but  as  this  designation  has  been  otherwise  employed, 
that  of  Professor  J.  D.  Dana  is  adopted.  This  author  gives  it  as  a  sub- 
order containing  four  tribes.  (Proceed.  Am.  Acad,  of  Arts  and  Sei.  vd.  ii. 
p.  53.) 

The  Lem<ßidcB  (pi.  76,  figs.  80,  81)  are  without  eyes  ;  the  head  is  small 

and  the  thorax  large,  the  separation   being  sometimes  obscure,  and  the 

thoracic  organs  are  rudimentary.    The  single  pair  of  antennae  is  sometimes 

absent,  and  the  number  of  foot-jaws  is  two  or  four.    The  body  is  curiously 
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shaped,  and  irregular  in  the  various  genera,  in  some  presenting  the  appear- 
ance of  a  mal-formed  worm,  and  indeed,  some  authors  have  placed  them 
among  the  worms,  and  others  among  the  zoophytes.  Dr.  Geoi^  Johnston 
remarks,  that  "  of  all  the  curious  creatures  which  the  naturalist  meets  with 
in  his  researches,  there  are  none  more  paradoxical  than  the  Lernaese ;  none 
which  are  more  at  variance  with  our  notions  of  animal  conformation,  and 
which  exhibit  less  of  that  decent  proportion  between  a  body  and  its  members 
which  constitutes  what  we  choose  to  call  symmetry  or  beauty.  Of  its 
paradoxicalness,  no  better  proof  can  be  given,  than  the  difficulty  which  the 
most  experienced  systematists  have  found  in  determining  the  proper  place 
and  rank  of  the  family  among  organized  beings/'  Kroyer,  as  quoted  by  Baird, 
says  that  "the  exterior  of  these  animals  is  often  so  highly  fantastical, 
that  we  are  disposed  to  admire  the  freaks  of  nature  in  bringing  forth 
such  forms.  But  it  is  evident,  that  when  continued  observations  and 
investigations  have  put  us  in  possession  of  the  condition  of  these  forms, 
we  shall  see  here,  as  everywhere  else,  that  singularity  resolves  itself  into 
regularity," 

Suriray  threw  a  light  upon  the  affinities  of  these  animals  by  discovering 
that  the  appendages  at  the  extremity  of  the  body  (LemcBa,  pL  78,  ßg.  80, 
inverted)  are  egg  pouches,  as  in  the  admitted  Crustacea  like  Cyclops  (pi 
78,  ßg.  27).  Audouin  and  Milne  Edwards  announced  the  opinion,  in  1826, 
that  these  animals  are  Crustacea  which  become  monstrous  after  they  have 
become  permanently  affixed  as  parasites.  The  organization  was  first  satis* 
factorily  ascertained  by  Nordman;  and  the  knowledge  respecting  them, 
although  far  from  complete,  has  now  arrived  at  such  a  point,  that  their 
station  among  the  Crustacea  may  be  considered  to  be  well  ascertained. 
These  results  are  due  chiefly  to  the  labors  of  Burmeister,  Rathke,  Kroyer, 
and  Kollar. 

Aristotle  and  Pliny  mention  several  fish  which  are  infested  by  these 
parasites,  and  Conrad  G^sner  gave  an  extended  history  and  figure  of  a 
species  in  1558,  Rondeletius  having  figured  it  four  years  previously.  These 
authors  state  that  it  infests  the  tunny  and  swordfish,  in  the  flesh  of  which 
the  anterior  extremity  is  buried,  and  so  firmly  fixed  that  it  is  difficult  to 
remove  without  breaking  it.  Some  are  found  sticking  in  a  similar  manner 
in  the  eyes  of  fish,  and  others  to  their  gills,  mouth,  or  under  their  fins» 
where  they  are  less  firmly  attached. 

For  a  long  time  the  female  alone  of  these  animals  was  known,  and  it  was 
a  subject  of  wonder  how  they  became  transfen-ed  from  one  fish  to  another, 
being  perfectly  stationary  and  incapable  of  locomotion  ;  and  when  carefully 
removed  from  their  position,  but  few  of  them  show  any  signs  of  life, 
although  some  move  the  head  and  jaws  for  a  short  time.  The  mode  of 
reproduction  was  also  an  obscure  point  in  their  history.  The  ovarian  sacs, 
of  course,  indicated  the  female  sex,  unless  all  the  individuals  were  supposed 
to  be  monoicous.  But  some  individuals  were  at  length  found  without  sacs, 
and  these  were  naturally  taken  for  males,  until  Kroyer  discovered  them  to 
be  females  after  the  eggs  had  been  cast  and  the  sacs  had  disappeared. 
NcnrdmaD  at  length  found  adhering  to  some  of  the  females,  certain  small 
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liTing  bodies  unlike  the  females»  bnt  somewhat  like  the  young,  and  these  he 
considered  males,  a  view  in  which  Kroyer  cdncurt.  These  males  are 
much  smaller  than  the  females,  and  those  of  different  species  resemble  each 
other,  even  when  the  females  are  quite  dissimilar. 

When  the  young  leave  the  egg,  they  bear  a  remarkable  resemblance  to 
those  of  Cyclops,  Apus,  and  other  undoubted  Crustacea.  They  have  a 
large  eye,  a  pair  of  antennee,  two  pair  of  large  swimming  feet,  by  means  of 
which  they  swim  through  the  water  until  they  find  a  proper  station  to  which 
they  can  attach  themselves,  as  already  described  in  the  Cirrhopoda,  and 
other  groups  of  the  lower  animals.  As  in  the  higher  forms,  they  moult 
frequently  during  their  growth.  After  affixing  themselves,  the  feet  disappear, 
or  are  transformed  into  foot*jaws  or  other  organs  adapted  to  their  new  mode 
of  life.  The  eye  being  now  useless,  disappears  also.  In  some,  two  long 
arms  appear  (see  the  inverted  figs.  30,  31),  which  are  united  at  the  apex, 
where  they  form  a  sucking  cup,  with  its  concavity  armed  with  teeth, 
forming  an  organ  which  is  immersed  into  the  flesh  of  fishes,  and  is  used  in 
maintaining  the  place  of  the  animal.  This  metamorphosis,  by  which  an 
animal  is  apparently  less  perfect  in  the  adult  state  than  when  a  larva,  is 
styled  retrogressive  by  Burmeister. 

In  the  annexed  figure,  a  represents  the  young, 
and  b  the  adult  female  of  LertUBocera,  a  genus 
named  from  the  horn-like  projections  upon  the 
head.  The  body  is  slender,  the  feet  are  entirely 
absent  in  the  adult,  and  the  thorax  includes  most 
of  the  body,  the  abdomen  being  very  small.  L. 
cyprinacea  (b)  is  about  eight  lines  long,  and 
was  discovered  by  Linnseus,  in  1746.  Figure 
c  represents  the  male,  and  d  the  female  of 
Anchorella  uncinata.  The  former  is  globular, 
and  affixes  itself  by  means  of  two  pairs  of  hooks.  The  rudimentary 
abdomen  of  the  latter  is  at  the  base  of  the  e^  sacs.  It  is  one  fourth  of  a 
line  long,  whilst  the  female  is  six  or  eight  lines.  The  long  projection  in 
the  figure  of  the  latter  represents  the  arms.  This  species  is  found  upon 
the  fins  and  gill  covers  of  the  cod  and  haddock. 

Achtheres  percarum  (pi  78,  fig.  31),  the  female  of  which  is  two  lines 
long,  affixes  itself  to  the  tongue,  inside  of  the  mouth  and  eyes  of  Perca 
fiuviatilis.  The  alimentary  canal  is  straight,  without  any  division  between 
stomach  and  intestine,  and  the  nervous  system  is  said  to  consist  of  a  longi- 
tudinal cord  on  each  side  of  it. 

The  Caligidce  are  distinguished  from  the  LemceidtB  by  the  better 
developed  organs  of  motion.  The  foot-jaws  are  well  developed,  and  the 
thorax  has  several  distinct  rings  and  pairs  of  feet.  Like  the  preceding 
family,  this  one  is  divided  into  several  sub-families.  Caligiis  (pi  74,  fig. 
34)  has  a  very  large  depressed  circular  head,  with  large  frontal  plates  having 
a  sucking  disk  laterally  beneath.  There  are  eight  feet,  and  the  antennae  are 
small  and  bi-articulate.  They  inhabit  the  sea,  and  affix  themselves,  with 
the  aid  of  their  foot-jaws,  to  the  body  or  branchial  cavities  of  fish.  They 
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readily  move  from  one  part  of  the  fith  to  another,  going  either  backwarda 
or  forwards ;  or  leaving  the  fish»  they  »mm  freely  through  the  water.  In 
dissecting  them,  Pickering  and  Dana  found  no  Mood  in  the  stomach  at  any 
time,  whence  they  conclude  that  the  food  is  the  mucus  upon  the  surface  of 
the  fish.  The  cylindrical  egg  tubes  of  the  female  are  in  some  species 
several  times  the  length  of  the  body  in  this  family,  the  eyes  forming  a  single 
row.  The  integument  is  renewed  periodically.  The  following  genera 
belong  to  difierent  sub-families. 

Ergasilus  {pi  78,  fig,  79),  which  is  parasitic  in  the  gills  of  fishes,  bears 
a  considerable  resemblance  to  Cyclops  (fig.  27).  They  are  of  a  minute 
size,  and  when  they  leave  the  egg,  they  have  three  pairs  of  swimming  feet 
The  male  has  not  yet  been  detected. 

PhyUophora  (P.  comuta^  pi  78,  fig.  28)  is  remarkable  for  certain  dorsal 
scale-like  appendages  somewhat  anal(^us  to  those  of  the  Annelides,  as 
Aphrodite.     The  single  species  known  is  found  at  Tongatabu. 

Ordee  d.  Brancriopoda.  This  order  includes  a  considerable  number  of 
marine  and  freshwater  species,  generally  of  small  size,  the  head  distinct,  the 
eyes  generally  dose  to  the  median  line,  and  often  in  contact,  and  apparently 
single,  giving  rise  to  the  names  Cyclops  and  Monoculus,  They  swim  freely 
through  the  water,  either  with  a  uniform  motion  or  by  a  series  of  jerks,  the 
organs  of  motion  being  the  feet,  tail,  and  more  rarely  the  antennae.  They 
have  a  pair  of  mandibles,  one  pair  of  foot-jaws,  and  an  upper  and  lower  lip. 
Some  authors,  who  consider  this  group  to  be  of  a  higher  value  than  an 
order,  divide  it  into  orders  and  other  sub-divisions.  The  families  here 
given  (except  the  Cyprididas)  admit  of  a  further  division  into  sub-families, 
groups  which  are  sometimes  considered  to  be  families. 

Fam.  1.  CyclopidcB.  Cyclops  (pi  74,  fig.  33)  is  a  freshwater  genus  in 
which  the  body  b  pyriform,  and  tapering  posteriorly ;  the  head  not  distinctly 
separated  from  the  thorax,  and  having  the  eye  near  the  anterior  extremity. 
The  superior  or  larger  pair  of  antennae  are  used  to  assist  in  locomotion,  and 
they  vary  in  the  two  sexes,  being  usually  shorter  in  the  male,  besides  differing 
in  other  characters.  Some  of  the  marine  species  are  phosphorescent.  The 
freshwater  species  inhabit  stagnant  water  and  springs,  where  they  may  be 
seen  with  the  naked  eye  jerking  themselves  through  the  water,  if  looked  for 
attentively.  The  females  may  be  distinguished  by  the  large  pair  of  egg 
sacs  (pi  78,  fig.  27)  when  these  are  present.  The  young  undergoes  a 
metamorphosis,  which  lasts  about  twenty  days.  Jurine,  who  has  published 
an  elaborate  work  upon  these  microscopic  creatures,  cut  off  about  two 
thirds  of  the  antennae  of  a  female  Cyclops,  but  observed  no  change  in  the 
mutilated  organ  until  the  animal  moulted,  when  both  antennse  appeared 
alike  perfect.  Inhabiting  ponds  which  often  disappear  by  desiccation,  these 
animals  and  those  of  the  neighboring  families  reappear  with  the  first  rain, 
having  doubtless  remained  in  the  mud  or  damp  earth.  When  removed 
from  water  and  dried  fifteen  or  twenty  minutes,  but  few  survive,  and  none 
when  the  interval  of  dryness  reaches  twenty-five  minutes.  They  will 
recover  their  activity  after  having  been  thoroughly  frozen.  They  are 
carnivorous,  and  when  other  food  is  not  at  hand,  they  devour  their  own 
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young.  These  animals  are  extremely  prolific,  and  furnish  food  to  the 
aquatic  larvae  of  insects.  Cyclops  setosa,  Hald.,  Jour.  Acad.  Nat.  Sei.  viii. 
381,  is  the  American  analogue  of  the  European  C.  quadricomis, 

Fam,  2.  CyprididxB  {Ostracoda  of  Latreille).  In  this  family  the  animal 
is  inclosed  in  a  bivalve  shell  with  a  dorsal  hinge,  and  capable  of  being  closed 
when  the  antennae  and  feet  are  withdrawn.  There  are  four  antennae,  those 
of  the  second  pair  being  large,  elbowed,  and  adapted  to  assist  in  swimming. 
Most  of  the  species  are  minute,  inhabiting  fresh  or  salt  water.  The  species 
of  the  genus  Cypris  are  abundant  during  the  summer  in  puddles  of  stagnant 
water,  where  they  may  be  seen  swimming  about  or  walking  upon  objects 
at  the  bottom.  The  eye  is  of  a  dark  color,  and  the  shell  sufficiently  trans- 
lucent to  allow  it  to  be  seen  at  the  upper  and  anterior  part.  The  eggs  are 
attached  to  extraneous  bodies,  and  the  young  are  not  subject  to  metamor- 
phosis. Their  food  is  stated  to  be  dead  animal  matter,  and  confervae. 
Many  of  the  species  are  beautifully  marked  with  variations  of  color.  The 
following  American  species  are  indicated  in  the  Proceed.  Acad.  Nat.  ScL 
vol.  i.  pp.  53  and  184 :  Cypris  agilis,  C.  simplex,  and  C.  scabra,  Hald. 

Fam.  3.  Daphniidcs  (or  Cladocera).  Here  a  bivalve  shell  incloses  the 
body,  with  the  exception  of  the  head,  which  is  distinctly  exposed,  and  bears 
a  large  compound  eye  capable  of  some  motion.  The  inferior  antennae  are 
very  large,  and  generally  two-branched.  There  are  four,  five,  or  six  pairs 
of  feet,  which  afibrd  characters  for  the  sub-families ;  or  families,  if  the 
Cladocera  are  considered  to  constitute  an  order.  Daphnia  is  abundant  in 
the  stagnant  pools  where  Cypris  and  Cyclops  are  found,  and  their  locomotion 
resembles  that  of  the  latter.  The  young  are  retained  between  the  body  and 
shell  posteriorly  above,  where  they  may  be  seen  through  the  latter. 
The  Daphniae  are  so  abundant  as  sometimes  to  discolor  the  water,  the  red 
species  giving  it  somewhat  the  appearance  of  blood.  Dr.  W.  Baird,  in  his 
Natural  History  of  the  British  Entomostraca,  1850,  p.  78,  says  he  has 
"  frequently  seen  large  patches  of  water  in  difierent  ponds  assume  a  ruddy 
hue,  like  the  red  rust  of  iron,  or  as  if  blood  had  been  mixed  with  it,  and 
ascertained  the  cause  to  be  an  immense  number  of  D,  pulex.  The  myriads 
necessary  to  produce  this  effect  are  really  astonishing,  and  it  is  extremely 
interesting  to  watch  their  motions.  On  a  sunshiny  day,  in  a  large  pond,  a 
streak  of  red,  a  foot  broad,  and  ten  or  twelve  yards  in  length,  will  suddenly 
appear  in  a  particular  spot,  and  this  belt  may  be  seen  rapidly  changing  its 
position,  and  in  a  very  short  time  wheel  completely  round  the  pond. 
Should  the  mass  come  near  enough  the  edge  to  allow  the  shadow  of  the 
observer  to  fall  upon  them,  or  should  a  dark  cloud  suddenly  obscure  the 
sun,  the  whole  body  immediately  disappear,  rising  to  the  surface  again  when 
they  have  reached  beyond  the  shadow,  or  as  soon  as  the  cloud  has  passed  over." 

At  certain  periods  Daphniae  may  be  found  with  a  black  saddle-shaped 
appendage  (named  the  ephippium)  upon  the  back  of  the  shell,  which  Strauss 
discovered  to  be  a  receptacle  for  two  eggs  from  which  to  reproduce  the 
species  in  the  spring.  At  the  fifth  moult,  the  ephippium  is  cast  off  and 
floats  about  at  random,  protecting  its  contents  until  the  succeeding  spring. 
Daphnia  abrupta  and  D.  fenestrata,  Hald.,  Proceed.  Acad.  i.  184,  196,  are 
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American  species.  The  name  of  the  latter  is  changed  firom  reticulat€^  a« 
this  has  been  already  apfdied  to  a  European  species. 

Fam.  4.  Apodida,  This  family  includes  Latreille's  fifth  cHxler,  PhyUo^ 
poda,  in  which  the  body  is  either  naked,  inclosed  in  a  bivalve  shell,  ot  with 
the  head  and  thorax  covered  with  a  carapace.  The  body  is  divided  into  a 
great  number  of  segments,  most  of  which  have  foliaceous  feet  adapted  for 
breathing,  the  number  of  which  varies  from  eleven  to  sixty  pair.  Antenn» 
two  or  four  in  number,  and  not  adapted  for  swimming  ;  eyes  two  or 
three. 

Apus  (pL  IS,  fig,  25)  has  a  large  carapace  covering  nearly  the  entire 
body ;  one  pair  of  short  antennae,  and  sixty  pair  of  branchial  feet.  Schsfier 
enumerated  the  number  of  pieces  which  enter  into  the  composition  of  the 
body,  and  found  them  to  amount  to  1,802,604.  He  found  that  each  of  the 
caudal  filaments  in  Apus  cancriformis  contains  480  articulations.  It 
inhabits  fresh  water  ponds,  and  swims  equally  well  with  the  back  above  or 
below.  It  reappears  in  desiccated  ponds  in  two  days  after  a  rain ;  and  it 
has  been  found  in  ponds  that  have  been  without  water  for  several  years, 
whence  it  may  be  inferred  that  the  e^s  retain  their  vitality  for  a  long  time. 
They  feed  upon  the  microscopic  Entomostraca,  and  are  in  turn  devoured  by 
frogs. 

The  metamorphosis  of  Apus  is  much  like  that  of  Cyclops,  Lemaea,  &c. 
When  the  young  leave  the  e^,  the  body  is  narrowed  posteriorly,  the  tail  is 
wanting,  the  antennae  are  large,  and  the  first  and  only  pair  of  feet  are 
robust,  and  longer  than  the  body,  thus  presenting  opposite  characteristics 
fi*om  the  adult.  The  length  of  the  common  European  species.  A,  cancri- 
formis,  is  two  and  a  half,  and  the  breadth  one  and  a  half  inches.  There 
are  but  few  species  known.  One  has  been  described  from  the  West  Indies, 
one  from  the  eastern  side  of  the  Rocky  Mountains,  and  another  from  the 
Sandwich  Islands. 

Branchipus  pisciformis  (pi.  78,  fig.  26)  was  described  under  this  name, 
according  to  W.  Baird,  by  Schaeffer,  in  1752,  and  was  subsequently  named 
Chiroctphalus  diaphanus,  by  Provost.  It  has  two  pedunculated  eyes,  four 
antennae,  eleven  pairs  of  branchial  feet,  and  there  is  no  shield.  In  the  male, 
the  larger  pair  of  antennae  are  prehensile,  resembling  mandibles,  their  base 
is  large  and  fleshy,  and  the  outer  joint  curved  and  cylindrical.  From  the 
base  of  these  antennae  arises  a  pair  of  large  flexible  proboscidiform  organs 
with  their  appendages,  all  of  which  are  usually  rolled  up  beneath  the  bead. 
In  the  female  the  large  antennae  have  a  singular  structure,  being  short, 
compressed,  bent  downwards,  pointed  at  the  end,  and  unprovided  with 
appendages.  The  species  figured  is  more  than  an  inch  long,  and  is  found  in 
pools  swimming  upon  its  back.  As  in  nearly  all  the  Entomostraca,  the 
branchial  feet  are  kept  moving  continually.  These  animals  swim  with  the 
aid  of  the  tail,  darting  through  the  water  like  small  fishes.  They  feed  upon 
dead  animal  and  vegetable  matter.  The  female  has  an  external  branchial 
sac,  and  the  young  undei^o  a  metamorphosis. 

Litnnadia  is  inclosed  in  a  bivalve  shell  somewhat  as  in  Cypris,  but  the 
animal  is  larger,  being  nearly  half  an  inch  long.    The  American  species, 
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L.  cariacea,  Hald.,  1843,  was  fbttiid  in  a  puddle  &  few  inches  deep,  wUdi  was 
subject  to  desiccation ;  and  although  a  number  of  Uving  individuab  were 
transported  to  a  little  pond  not  liable  to  be  dried  up,  the  species  has  not 
been  seen  since^  in  these  or  other  localities. 

Order  4.  Trilobitbs.  These  animals  are  known  only  from  their  fossil 
remaii^  which  are  limited  to  the  crustaceous  covering.  In  most  cases  the 
body  is  divided  into  three  lobes  by  two  longitudinal  impressions,  and  into 
transverse  segments.  The  shield  of  the  head  is  composed  of  a  single  piece, 
followed  by  the  thoracic  segments»  and  these  by  the  shield  of  the  posterior 
extremity  or  abdomen,  which  varies  much  in  size,  and  is  either  plane  or 
marked  with  transverse  impressions  like  those  which  separate  the  thoracic 
segments.  The  cephalie  shield  or  buckler  is  large,  more  or  less  semicircular 
in  front,  truncated  or  concave  behind,  and  generally  divided  into  three 
longitudinal  lobes  corresponding  to  those  of  the  trunk.  When  they  are 
fnresent  the  eyes  are  situated  upon  the  inner  portion  of  the  exterior  lobes. 
They  are  in  the  form  of  a  mcnre  or  less  elevated  tubercle,  which  is  sometimes 
semilunar  or  reniform.  In  some  the  surface  is  smooth,  whilst  in  others  it  is 
composed  of  numerous  facets  fonning  a  compound  eye.  In  the  opinion  of 
Burmeister,  the  eyes  of  all  the  Trilobites  are  compound,  and  covered  with 
a  smooth  cornea ;  and  when  this  has  disappeared,  the  faceted  portion  is 
exposed  to  view.  To  effect  this,  the  cornea  must  have  been  thinner  and 
more  destructible  in  the  genera  in  which  faceted  eyes  appear. 

The  thorax  is  composed  of  a  variable  number  of  distinct  segments,  which 
are  arched  over  the  back  into  the  longitudinal  grooves,  whence  the  lateral 
flattened  portions,  or  pleurae,  project  and  form  the  external  margin,  where 
they  are  bent  beneath  and  doubled  upon  themselves.  The  thoracic  segments 
are  generally  composed  of  a  wide  and  narrow  portion,  the  latter  being 
anterior  and  covered  by  the  posterior  margin  of  the  preceding  segment, 
unless  the  body  is  bent,  when  this  portion  appears.  The  number  of 
segments  in  the  thorax  varies  from  six  (in  one  case  but  two)  or  eight  to 
twenty. 

Feet  have  never  been  found  with  the  Trilobites,  so  that  it  is  probable  that 
they  did  not  exist  as  solid  members,  but  resembled  the  corresponding  parts 
in  the  Branchiopoda. 

The  remains  of  these  animals  are  found  abundantly  in  the  palaeozoic  and 
carboniferous  formations  of  various  parts  of  the  world. 

Burmeister,  who  has  written  an  elaborate  and  satisfactory  work  on  the 
organization  of  the  Trilobites,  assigns  reasons  for  believing  them  to  be 
allied  to  the  branchiopoda,  with  similar  habits,  swimming  by  means  of  their 
soft  gill  feet,  just  beneath  the  surface  of  the  water,  with  the  back  below, 
having  the  power  of  creeping  upon  the  bottom,  feeding  upon  small  marine 
animals,  and  rolling  themselves  into  a  ball  (those  able  to  do  so)  as  a  defence. 
They  probably  lived  gregariously  in  the  shallow  waters  of  bays  and  coasts, 
with  but  few  species  in  a  single  locality. 

Milne  Edwards  places  the  Trilobites  between  the  Branchiopoda  and  the 
Isopoda,  to  the  latter  of  which  they  have  only  a  distant  external  resemblance, 
and  the  cdisence  of  articulate  feet  indicates  a  wide  difference. 
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OiDBit  5.  XiPHOBuiA.  This  order  it  here  restricted  to  the  single  genus 
jÄmuhu  (pL  78,  ßg,  84),  whioh  Burmeister  makes  a  üibe,  under  the  name 
of  Pmdlop^da,  a  name  whieh  has  a  very  difierent  vidue  assigned  to  it  bj 
other  authors.  On  this  account  we  prefer  the  name  giyen  by  Gronovius. 
The  terms  Eptxoa  and  Parisita  are  also  used  in  such  a  manner  as  to  cause 
confusion,  being  applied  both  to  the  Lemcridm  and  to  the  Amplura  or  lice. 
Limulus  is  remarkable  for  the  long,  hard,  and  sharp  caudal  spine,  with 
whioh  spears  are  pointed  in  some  countries.  They  are  caUed  king-crab  on 
Ae  coast  of  the  United  States,  where  they  are  collected  as  food  for  hogs, 
although  these  animals  will  not  attack  them  until  accustomed  to  such  an 
unusual  kind  of  food.  The  body  is  covered  by  a  large  anterior  carapace, 
and  a  smaller  posterior  one,  the  gill  feet  are  attached  to  the  abdomen,  and 
ttx  pairs  of  strong  articulated  ambulatory  feet  to  the  thorax.  The  latter  are 
present  in  the  fossil  species  which  have  been  discovered.  The  caudal  stylet 
is  wanting  in  the  embryonic  young,  which  differs  from  the  adult  in  some 
other  particulars.     The  species  live  upon  animal  food. 

Mal€u:ostraca, 

Order  6.  Isopoda.  In  this  order  the  body  is  depressed  and  oval,  and 
there  are  seven  pairs  of  feet  attached  to  the  seven  movable  segments  of 
nearly  equal  size  whioh  form  the  thorax  {pi  78,  figs.  20-22).  The  young 
resemble  the  adult,  but  they  have  only  six  pairs  of  walking  feet.  Some 
of  the  species  are  parasitic  upon  fbhes  or  Crustacea,  and  these  have  the 
organs  of  motion  and  the  eyes  rudimentary.  Most  of  the  species  are  marine, 
although  some  inhabit  the  firesh  waters,  and  others  the  land,  the  last  requiring 
damp  localities  to  preserve  their  gills  from  desiccation.  The  four  antennas 
are  of  a  medium  size,  and  directed  in  front,  the  first  pair  being  in  some 
cases  rudimentary.  The  organs  of  manducation  are  well  developed,  the 
thorax  occupies  a  great  part  of  the  body,  the  feet  are  armed  with  a  single 
nail,  and  in  some  cases  they  are  prehensile.  The  females  have  a  corneous 
horizontal  plate  at  the  base  of  the  feet,  which  forms  a  receptacle  in  which 
the  eggs  are  hatched.  The  abdomen  is  in  the  form  of  a  terminal  plate 
above,  and  beneath  it  supports  six  pairs  of  organs,  five  of  which  are 
respiratory  false  feet,  and  the  sixth  takes  various  forms,  according  to  the 
family. 

Milne  Edwards  divides  the  order  into  three  sections,  according  to  their 
walking,  swimming,  and  sedentary  habits.  The  first  includes  the  IdoteidcB, 
AseUidcB,  and  Oniscidce ;  the  second  the  Sphteromidce  and  Cymathoidcs, 
under  a  different  mode  of  division  from  that  of  Latreille  ;  and  the  third  the 
Epicarides  or  Bopyridcs,  under  two  families. 

The  walking  Isopoda  have  the  terminal  false  feet  in  the  shape  of 
operculums,  or  of  projecting  caudal  stylets,  which  are  never  flattened  into 
swimming  organs ;  the  first  pair  of  antennae  are  generally  short  or  rudimentary. 

In  the  swimming  Isopoda  there  is  a  large  caudal  fin  provided  with  lateral 
expansions  formed  by  the  modified  fourth  pair  of  false  feet.  All  the  antennce 
have  the  same  form,  and  the  second  pair  are  well  developed. 

The  sedentary  Isopoda  are  parasitic»  and  whilst  the  males  present  the 
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general  characters  <^  the  order,  and  have  seven  thoracic  and  five  or  six 
abdominal  segments  which  are  quite  distinct,  the  females  are  misshapen, 
with  the  segments  of  the  body  indistinct.  The  thorax  is  narrow  in  the 
male  and  wide  in  the  female,  and  the  eyes  are  present  in  the  former  and 
absent  in  the  latter.  The  antennae  are  more  or  less  rudimentary,  and  the 
feet  very  short,  submarginal,  and  formed  for  holding,  but  not  adapted  for 
walking  and  swimming.     The  male  is  much  smaller  than  the  female. 

Latreille  divides  the  Isopoda  into  six  families,  corresponding  to  the 
following  names :  1,  BopyricUs  ;  2,  CymotkoidtB ;  3,  SpfuBromidtB ;  4, 
IdoteidcB ;  5,  AsellidtB  ;  6,  Oniscidce. 

Fam,  1.  BopyridcB.  Bopyrus  crangorum  is  found  affixed  to  the  gills,  and 
beneath  the  shell  of  several  large  Crustacea,  as  Pakemon  and  Hippolyte. 
The  male  is  only  one  fifth  or  one  sixth  the  size  of  the  female,  and  is  found 
under  the  abdomen  of  the  latter.  When  the  young  leave  the  egg,  they  are 
much  like  those  of  Cyclops. 

Fam,  2.  CymothoidcB.  Most  of  these  are  parasitic  upon  marine  fish,  to 
which  they  affix  themselves  with  the  aid  of  their  strongly  hooked  feet.  The 
body  is  lengthened  oval,  narrowing  towards  each  end,  the  head  is  small,  and 
the  feet  are  large  and  operculiform.  The  young  leave  the  egg  with  only 
six  pairs  of  feet,  and  at  this  period  the  abdomen  is  adapted  for  swimming. 
Some  are  sedentary,  and  others  possess  the  power  of  walking.  The  sub- 
families are  the  SerolincB,  Cirolanin<B,  and  Nerocilin<B. 

Fam,  3.  SphcBromidce.  The  genus  Spharoma  {pL  78,  ßg.  21)  has  the 
thoracic  segments  nearly  alike  in  form  and  size,  the  feet  slender,  and  the 
false  feet  (except  the  last  pair)  received  into  a  cavity  beneath  the  abdomen. 
The  species  live  among  submarine  plants,  and  they  can  roll  themselves  into 
a  ball.  Cymadocea  {pi,  78,  fig,  20)  is  allied  to  Sphaeroma,  but  it  is  less 
flexible,  and  therefore  not  able  to  roll  itself  into  a  ball.  It  contains  the  two 
sub-families,  SpluBromincB  and  Ancinifus, 

Fam.  4.  IdoteidtB.  In  this  family  the  four  antennce  are  placed  in  the 
same  line,  and  the  first  pair  are  very  small.  The  body  is  slender,  not  much 
thicker  in  the  middle,  and  truncated  or  concave  posteriorly.  The  respiratory 
false  feet  are  concealed  in  an  opercular  cavity  beneath  the  abdomen.  Sub- 
families, ArcturincR  and  IdoteintB. 

Fam,  5.  Asellida.  Body  elongated  and  flattened  above ;  the  two  pairs  of 
antennae  are  setaceous,  and  arranged  in  two  lines,  the  first  pair  small.  The 
abdomen  is  composed  of  one  large  scutiform  segment  without  lateral 
swimmerets,  and  with  two  terminal  stylets.  Some  of  the  species  are  marine» 
and  others  fluviatile.  A  species  of  A$eUus  is  common  in  the  fresh  waters 
of  Europe,  and  A,  communis,  Say,  Jour.  Acad.  Nat.  Sei.  i.  427,  is 
abundant  in  similar  localities  in  the  United  States  ;  and  as  it  difiers  from 
the  European  representative  of  the  genus  in  having  the  sides  rectilinear,  entire, 
and  gradually  diverging  posteriorly,  and  the  posterior  segment  being  the 
widest  as  well  as  the  largest,  and  transversely  quadrate  ;  we  propose  to  give 
it  the  generic  name  of  Abacura,  from  a^ag  a  table,  and  ou^a  the  tail.  The 
antennae  and  caudal  appendages  are  as  in  Asellus.  It  is  half  an  inch  or 
less  in  length,  and  may  be  found  walking  upon  the  bottom  of  springs. 
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Farn.  6.  OniscidtB.  These  animals  are  either  marind  or  terrestrial,  the 
first  pair  of  antennee  are  rudimentary,  the  second  only  being  fully  developed 
and  conspicuous.  The  feet  are  slender,  and  formed  for  walking.  The 
terrestrial  genera  (Porcellio,  pi.  78,  fig.  22)  inhabit  humid  places,  as  cellars, 
crevices  in  walls,  beneath  stones  or  loose  bark,  and  similar  localities,  feeding 
upon  decaying  vegetable  matter.  The  female  carries  the  eggs  in  a  sac 
beneath  the  body.  When  the  young  first  make  their  appearance,  they  have 
a  segment  of  the  body  and  a  pair  of  feet  fewer  than  the  adult ;  and  the  head 
and  antennae  are  proportionally  larger.  The  young  are  retained  for  a  short 
time  between  the  respiratory  laminae.  Oniscus  aßnis,  Say,  is  a  common 
American  species. 

The  singular  marine  genera,  Pycnogonum  and  Nymphon  (pi.  78,  figs.  32, 
3d),  with  but  four  pairs  of  legs,  were  formerly  placed  in  this,  or  the  preceding 
or  succeeding  order,  by  various  authors,  but  they  are  by  many  believed  to 
belong  to  the  Arachnida. 

Ordse  7.  LiBMODiPODA.  The  animals  of  this  order  are  small,  and  present 
an  unusual  aspect.  The  head  is  small,  the  thorax  has  six  segments,  and  the 
posterior  extremity  ends  in  a  little  tubercle  corresponding  to  the  abdomen. 
There  are  four  antennae ;  the  mouth  has  a  pair  of  toothed  mandibles,  two 
pairs  of  lamellar  maxillae,  and  one  pair  of  foot-jaws.  There  are  five  or 
seven  pairs  of  feet,  and  in  the  former  case  the  missing  ones  are  generally 
those  of  the  third  and  fourth  pairs,  which  are  represented  by  lamellar  scales. 
The  feet  are  prehensile,  and  the  first  and  second  pairs  have  a  kind  of  hand 
capable  of  holding ;  the  former  are  affixed  to  the  head,  and  the  latter  to  the 
thorax.  Branchial  vesicles  are  attached  to  the  second  or  third  thoracic 
segments,  and  sometimes  to  the  first.     The  order  contains  two  families. 

Fcun.  1.  Caprellida.  Caprella  (pi.  78,  fig.  23)  is  a  small  and  very 
slender  animal  with  thin  feet,  a  thick  head  narrowing  posteriorly,  and  the 
first  pair  of  antennae  larger  than  the  second.  The  species  live  among 
marine  plants,  along  which  they  walk  in  the  manner  of  a  leech.  In 
swimming,  they  bend  the  posterior  extremity  and  straighten  it  suddenly. 

Fam.  2.  CyamidcB.  Cyamus  (pi.  78,  fig.  24)  is  a  genus  found  in  colonies 
parasitic  upon  whales. 

Order  8.  Amphipoda.  This  order  takes  its  name  from  having  two  kinds 
of  feet,  cheliform  and  simple,  and  because  the  feet  vary  in  the  position  of 
the  former.  The  body  is  compressed,  the  back  generally  arched,  the 
mandibles  with  a  palpus,  the  eyes  immovable,  and  the  posterior  extremity 
generally  with  styliform  appendages,  and  turned  beneath.  The  segment 
next  the  head  supports  the  first  pair  of  feet,  which  correspond  to  the  second 
pair  of  foot-jaws.  The  antennae  are  slender  and  project  in  front.  Most  of 
these  little  animals  swim  with  great  vigor,  by  curving  the  tail  beneath  the 
body  and  jerking  it  back.  There  are  fresh  water  as  well  as  marine  species, 
and  they  may  be  seen  in  most  springs  of  fresh  water.  Some  are  found  upon 
the  beach  under  sea  weed,  or  burrowing  in  the  sand,  and  as  they  are  too 
narrow  to  walk,  they  jerk  themselves  along  whilst  lying  upon  one  side. 
There  are  two  families,  each  of  which  contains  several  sub-families. 

Fam.  I.  QammaridcB.    In  most  of  these,  the  thorax  is  composed  of 
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seven  segments,  the  first  pairs  of  feet  are  well  developed,  and  «ed  m 
prehension,  and  the  five  succeeding  pairs  are  ambulatory.  OrchedHn  {pli 
78,/g-.  18). 

Fam,  2.  HyperinidcB.  Ancylomera  {fig,  19).  These  are  generaHyt 
parasitic  upon  fishes  and  medusae.     They  swim  well,  but  walk  badly. 

Order  0.  Stomatopoda.  Branchi»  abdominal  and  free,  not  affixed  ta 
the  sides  as  in  the  Decapoda ;  abdominal  appendages  well  developed.  The 
shell  is  delicate  and  transparent,  the  thoracic  carapace  is  large ;  and  the 
body  bears  some  resemblance  to  that  of  a  lobster,  being  semi-cylindric, 
rounded  above  and  flat  beneath,  and  the  posterior  extremity  is  obtuse  and 
spinose.  The  large  and  conspicuous  arm-like  organs,  which  resemble  the 
raptorial  anterior  feet  of  Mantis  (pL  80,  fig.  90),  present  a  remarkable 
character,  and  are  doubtless  used  in  taking  their  prey.  The  last  articulation 
closes  upon  the  previous  one  like  the  blade  of  a  knife  into  the  handle,  and  it 
is  well  adapted  for  holding.  These  organs  correspond  to  the  second  pair  of 
foot-jaws  in  the  lobster  and  crab,  and  to  the  first  pair  of  thoracic  feet  in  the 
Isopoda.  The  oval  laminated  organ  in  front  of  these  is  an  appendage  of 
the  second  or  external  pair  of  antennae.  The  last  segment  of  the  abdomen 
and  the  appendages  of  the  sixth  segment,  form  a  caudal  fin  used  in  swimming, 
assisted  by  the  three  posterior  pair  of  thoracic  feet.  Squilla  (pi.  78,  fig. 
15)  ;  Gonodaciylus  (fig.  16).  Oonodactylus  chiragra  inhabits  the  Mediter- 
ranean, the  coasts  of  the  Seychelles,  America,  Trincomalee,  and  Tongatabu. 
The  order  contains  the  two  families,  ErichthiidfB  and  SquillidcB. 

Order  10.  Diplopoda.  This  is  usually  included  with  the  preceding,  though 
Milne  Edwards  separates  it  as  a  distinct  order,  but  without  assigning  to  if 
a  systematic  name.  That  here  chosen  is  in  allusion  to  the  appendages  of 
the  feet,  which  give  them  the  appearance  of  being  double.  It  is  an  order 
of  small  extent,  of  which  Phyllosoma  (pi  78,  fig.  17)  is  the  type.  The 
eyes  are  placed  upon  peduncles,  the  abdominal  appendages  are  rudimentary, 
the  branchiae  wanting,  the  body  broad,  thin,  and  scale-like,  composed  of  a 
large  cephalic  shield,  and  a  smaller  thoracic  one  bearing  the  feet  upon 
extensions  of  its  margin.  These  animals  are  translucent,  and  so  thin  that 
it  is  difficult  to  perceive  how  there  can  be  room  for  the  internal  organs 
between  the  upper  and  lower  surface.  In  Phyllosoma  the  mandibles  are 
large  ;  the  first  and  second  pairs  of  mandibles,  and  first  pair  of  foot-jaws,  are 
small,  and  the  second  pair  of  foot-jaws  are  not  raptorial.  The  feet  are  long 
and  slender,  and  provided  with  palpiform  append^es ;  and  from  the  ease  with 
which  the  feet  are  lost  from  the  point  where  the  appendage  is  attached, 
they  are  seldom  seen  perfect,  so  that  the  latter  appears  to  be  the  true 
termination  of  the  foot.  The  first  pair  of  feet  are  small,  and  without  a  terminal 
nail,  and  generally  without  an  appendage.  The  last  pair  are  often  rudi- 
mentary. The  abdomen  is  sometimes  confounded  with  the  thorax,  and  at 
other  times  rudimentary. 

Order  11.  Decapoda.     The  individuals  of  this  order,  as  the  name  implies, 

have  ten  ambulatory  feet;  the   branchiae  are  placed  in  lateral   cavities 

beneath  the  sides  of  the  large  carapace  ;  the  head  is  immovable  ;  the  mouth 

has  numerous  organs  between  the  mandibles  and  first  pair  of  feet ;  and  the 
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•yes  are  pedimoulated.  This  order  contains  the  largest  of  the  Crustac^» 
as  the  lobsters  and  crabs. 

Latreille  divides  this  order  into  two  families,  named  sub-orders  by  Westwood 
BXkd  tribes  by  Burmeister,  who  includes  them  with  the  Stomatopoda  in  his  order 
Podophthaima^  and  gives  each  of  these  an  equal  rank  with  the  Stomatopoda» 
Isopoda^  and  other  orders.  Milne  Edwards  divides  the  Decapoda  into  three 
sections,  admitting  the  Brachyura  and  Macrura,  but  separating  certain 
anomalous  genera  from  both,  but  chiefly  from  the  Mactnira,  to  form  the  third 
section  Anamtura  (also  written  Anomoura,  and  meaning,  the  tail  anomalous). 

In  the  Anomura  the  cephalothorax  is  large,  the  abdomen  is  not  fully 
developed,  and  is  much  like  that  of  the  Brachyura.  The  second  pair  <^ 
external  antennae  are  well  developed,  the  external  foot-jaws  are  generally 
like  feet ;  the  three  or  four  anterior  pairs  of  feet  are  generally  like  those  of 
the  Brachyura,  and  adapted  to  locomotion,  but  the  remaining  ones  are 
rudimentary,  and  in  some  cases  used  only  for  hdding. 

Fam.  1.  PaguridcB.  The  genus  Pagurti$  (pL  78,  ßg.  10),  and  several 
others  of  the  same  family,  are  remarkable  for  having  the  abdomen  weak 
and  soft,  and  the  two  posterior  pairs  of  feet  much  reduced  in  size,  and  not 
adapted  for  walking.  These  animals  are  protected  by  the  empty  spiral  shell 
of  a  mollusc,  and  as  they  increase  in  size  they  crawl  along  the  beach 
hunting  a  larger  shell,  and  various  trials  are  made  until  a  suitable  one  is 
found,  the  old  one  being  again  and  again  resumed,  until  the  animal  has 
suited  itself.  The  abdomen  and  small  feet  enter  the  shell,  and  when  the 
animal  wishes  to  be  safe,  it  withdraws  itself  so  far  that  the  head  and  robust 
anterior  feet  close  up  the  aperture  like  an  operculum.  The  posterior 
extremity  of  the  body  is  curved,  and  with  the  posterior  feet,  adapted  to 
maintain  the  shell  in  a  proper  position.  One  of  the  anterior  pair  of  feet  is 
larger  than  the  other,  and  both  terminate  in  a  pair  of  pincers  or  chelee. 
The  sub-families  are  Pagurinw,  HippitKB,  and  PorcellanincR, 

Fam,  2.  RaniräcUß.  In  Ranina  {R,  serrata,  pL  76,  ßg.  9)  the  carapace 
is  roughly  serrated  and  transversely  truncated  before  and  narrowing  pos* 
teriorly,  producing  a  sub-triangular  form.  The  anterior  feet  are  cheliformi 
but  not  of  a  very  large  size,  and  the  succeeding  feet  have  the  tarsus  or  last 
articulation  lamellar.  The  abdomen  is  narrow,  of  seven  articulations,  the 
last  ones  bent  downwards.  The  species  figured  inhabits  the  East  Indies, 
and  is  said  to  crawl  up  objects,  even  to  the  tops  of  houses.  The  sub-families 
are  :  DromiincB^  HomoliruB^  and  Raninin<B, 

The  Macrura  are  named  from  having  a  large  and  well  developed  tail  or 
abdomen,  ending  in  a  fan-shaped  fin  {pLlS,ßg9.  11-14).  The  form  is 
generally  elongated,  the  carapace  longer  than  in  the  crabs,  and  generally 
armed  with  a  frontal  spine;  and  the  species,  with  few  exceptions,  are 
marine.  The  antennae  are  in  general  long,  the  first  pair  not  received  into 
a  cavity  as  in  the  crabs ;  the  mandibles  are  well  developed ;  the  walking 
feet  are  slender,  and  the  first  and  second  pairs  frequently  cheliform.  The 
abdomen  has  seven  articulations,  of  which  the  five  basal  ones  bear  the  false 
feet.  The  caudal  fin  is  formed  of  five  pieces,  the  middle  being  an  extension 
of  the  seventh  or  last  segment,  whilst  the  lateral  ones  arise  from  the  sides  of 

die 


Digitized  by 


Google 


116  ZOOLOGY. 

the  sixth.  These  Crustacea,  although  they  walk  well,  must  be  regarded  as 
chiefly  swimmers,  shooting  backwards  through  the  water  by  the  action  of 
the  abdomen  and  caudal  fin. 

Fam.  1.  ScyllaridcR  {cuirassiSy  M.  Edwards).  In  the  genus  Palinums 
(pL  78,  fig.  11)  the  body  has  much  the  shape  of  that  of  a  lobster,  but  is 
more  cylindrical,  and  none  of  the  feet  are  cheliform,  although  the  anterior 
ones  are  rather  more  robust  than  the  others.  The  carapace  is  armed 
anteriorly  with  two  large  spines ;  the  external  antennae  are  very  long,  with 
the  base  spiny ;  the  basal  segment  of  the  abdomen  is  without  false  feet, 
although  the  four  following  have  them.  The  species  are  of  a  large  size  ; 
they  have  a  very  hard  shell,  and  they  live  upon  rocky  coasts.  The  European 
species,  P,  vulgaris,  attains  a  length  of  fifty  centimetres,  and  a  weight  of 
eight  kilograms.  It  is  the  karabos  of  Aristotle,  and  the  locusta  of  Suetonius 
and  Belon.  The  various  species  are  more  or  less  spinous.  Scyllarus  (pL 
78,  fig.  12)  is  remarkable  for  having  the  peduncle  of  the  exterior  antennae 
much  dilated  laterally,  and  more  or  less  dentated,  the  terminal  filaments  being 
absent.  The  sub-families  are :  OalatheincB,  EryonincB,  ScyllarincB,  and 
PalinurifUB. 

Fam.  2.  AstacidcB,  This  family  includes  the  genus  Astacus  (lobster)  and 
Potamobia,  the  analogous  fresh  water  form  known  under  the  English  names 
of  crawfish,  crayfish,  crevish,  or  crevis,  the  three  last  of  which  agree  in  the 
first  syllable.  The  latter  are  caught  in  Europe  for  food,  by  placing  decaying 
meat  in  nets  or  bunches  of  brushwood,  from  which  they  cannot  readily 
escape.  They  are  also  caught  by  a  bait  at  the  end  of  a  stick,  which  they 
will  not  leave  if  it  is  withdrawn  slowly,  until  a  net  can  be  passed  under 
them.  They  are  said  to  live  twenty  years,  and  to  grow  during  this  period. 
The  genus  is  well  represented  in  the  United  States.  Callianassa  {pi.  78, 
fig.  14).  C.  majoTy  of  Say,  is  four  inches  and  a  half  long,  and  was  found 
by  this  author  "  by  digging  in  the  sand  of  the  bay  shore  of  the  river  St. 
John,  in  East  Florida,  about  eighteen  inches  below  the  surface,  near  low- 
water  mark  ;  it  had  formed  a  tubular  domicil,  which  penetrated  the  sand  in 
a  perpendicular  direction  to  a  considerable  depth ;  the  sides  were  of  a  more 
compact  consistence  than  the  surrounding  sand,  projecting  above  the  surface 
half  an  inch  or  more,  resembling  a  small  chimney,  and  rather  suddenly 
contracted  at  the  top  into  a  small  orifice."  The  second  family,  fouissetirs  of 
Milne  Edwards,  is  included  in  the  AstacidcB  by  Latreille.  The  sub-families 
are ;  Olaucothoince,  Callianidince,  and  AstacincB, 

Fam.  8.  PalcBmonidcB,  PaUßmon,  which  is  much  used  for  food,  inhabits 
sandy  bottoms  near  the  coasts,  or  the  mouths  of  rivers,  and  like  the  lobsters, 
boiling  turns  them  red.  Stenopus  (pi.  78,  fig.  13,  exhibiting  the  false  feet 
under  the  abdomen).  The  sub-families  are  :  Crangonin€B,  AlpheincB^ 
PakBmonincR,  and  PeruBincB, 

Fam,  4.  MysisidcB.*  Some  authors  place  this  family  with  the  Stomatopoda. 
It  includes  two  sub-families :  MysisincB  and  LeuciferincR. 

*  under  a  different  form  this  name  might  be  supposed  to  be  derived  fi*om  Mysia  or  Mysidia, 
Instead  of  Mysis. 
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In  the  Brachyura  (pi  78,  figs.  1-9),  the  carapace  is  generally  transrerse, 
and  square,  ovsJ,  or  circular,  the  abdomen  is  small,  without  a  caudal  fin,  it 
is  bent  beneath  and  received  into  a  depression  of  the  thorax,  and  is  not  used 
in  locomotion.  The  eye  peduncles  are  generally  longer  than  in  the  Macrura ; 
there  are  two  pairs  of  antennae,  one  pair  of  mandibles,  two  of  jaws  or 
maxillae,  three  of  foot-jaws,  succeeded  by  ten  feet,  the  first  pair  having  a 
pinching  claw,  the  rest  simple,  and  adapted  in  most  cases  for  walking,  but 
sometimes  for  swimming.  The  abdomen  is  wider  in  the  female  than  in  the 
male,  and  is  composed  of  seven  segments ;  but  some  of  these  are  sometimes 
united  together  in  the  female,  so  as  to  present  from  four  to  six.  Linnaeus 
included  the  various  genera  of  Brachyura  in  his  genus  Cancer,  which 
corresponds  very  nearly  to  the  English  name  crab.  They  are  divisible  into 
four  families. 

Fam.  1.  LeucosiadcB.  This  family,  called  Oxystomes  by  Milne  Edwards, 
includes  the  four  sub-families,  Calappifus,  Leuconina,  CotystiincB,  and 
DorippiincB,  in  which  the  shell  is  more  or  less  orbicular,  the  eyes  generally 
small,  and  the  external  foot-jaws  triangular. 

The  CalappincB  form  part  of  Latreille's  Ctyptopodes,  named  from  the 
feet  being  partly  hidden  by  the  projecting  margin  of  the  carapace.  The 
LencosiincB  are  much  like  the  Cancridae  or  ordinary  crabs.  Philyra  (pL 
78,  fig.  7)  is  a  genus  of  small  Crustacea,  with  the  carapace  circular  and 
depressed.  In  the  CorystiincR,  the  external  antennae  are  robust  and  rather 
long,  and  the  sternal  plate  narrow.  In  Corystes,  the  anterior  feet  are  much 
larger  in  the  male  than;  in  the  female,  and  the  abdomen  has  five  articulations 
in  the  former  and  seven  in  the  latter.  The  DorippiincB  (Dorippe,  pL  78, 
fig.  8),  which  form  part  of  Latreille's  Notopodes,  have  the  sternal. plate 
circular  and  bent  upwards  posteriorly,  the  cheliform  feet  short,  the  two  next 
pairs  long,  and  the  one  or  two  last  pairs,  which  are  generally  much  reduced 
in  size,  are  placed  higher  than  the  others,  as  if  upon  the  posterior  part  of 
the  back. 

Fam.  2.  OcypodidcB.  This  family  of  Leach  corresponds  to  the  Calami- 
topes  of  Milne  Edwards,  in  which  the  carapace  is  depressed,  rhomboidal  or 
ovoid,  and  the  eye  peduncles  long  and  slender.  The  following  are  the  sub- 
families :  ThelphusincB,  OecarcinincB,  Pinnotherina,  Ocypodince,  Gonopla- 
cince,  and  ChrapsiruB. 

Thelphusa  is  a  genus  of  crabs  which  lives  along  the  banks  of  freshwater 
streams.  The  (xecarcinince  {Crecarcinus,  pi.  78,  fig.  4)  are  remarkable  for 
having  branchiae  adapted  to  aerial  respiration.  They  live  among  damp  forests 
in  holes  which  they  make,  and  where  they  moult.  Their  food  is  vegetable,  and 
they  generally  move  about  at  night,  or  in  wet  weather.  They  visit  the  sea  at 
certain  periods,  for  the  supposed  purpose  of  depositing  their  eggs.  They  run 
with  great  agility,  and  like  the  crabs  in  general,  in  either  direction.  Pinnotheres 
ostreum  is  commonly  found  within  the  shell  of  Ostrea  virginiana  of  the 
United  States  coast.  In  this  genus  the  males  are  much  smaller  and  more 
rare  than  the  females.  They  are  found  within  the  shell  of  various  bivalve 
Mollusca,  as  Pinna  and  Mytilus,  where  they  are  compensated  for  the 
weakness  of  their  shell.      The  Ocypodinm  (Ocypoda,  pi.  78,  fig.  6 ;  CMiu. 
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$imus,fig.  5)  live  upon  the  coast,  digging  holes  several  feet  deep,  where 
there  is  not  too  much  sand  to  cause  them  to  cave  in,  and  some  of  the  species 
run  so  rapidly  that  a  man  can  scarcely  catch  them.  Ocypoda  arenaria 
inhabits  the  coast  of  the  United  States  and  the  Antilles,  digging  a  hole  three 
or  four  feet  deep,  just  beyond  the  limit  of  the  surf,  whence  it  wanders  in 
search  of  food.  According  to.  Say,  they  hybernate  at  some  distance  from 
the  water,  in  a  hole  made  for  the  purpose,  the  mouth  of  which  they  close. 
Gelasimus  vocans,  known  on  the  United  States  coast  under  the  name  of 
fiddler,  has  one  of  the  anterior  feet  of  the  male  much  larger  than  the  other, 
the  large  one  being  indifferently  upon  the  right  or  left  side. 

Fam.  3.  Cancridce,  including  the  Portunidce  and  PilumnidcB  of  Leach,  is 
equivalent  to  the  CyclorrUtopes  of  Milne  Edwards,  and  includes,  under  two 
sub-families,  most  of  the  forms  known  under  the  name  of  crab.  The  sub- 
families are :  the  Cancerince  {Cancer,  pi.  78,  ßgs.  1,  2)  and  the  Portu^ 
nincB  {Thalamita,  fig,  3),  which  includes  a  great  number  of  species  under 
various  genera.  They  are  found  near  the  coasts  a  considerable  number 
together,  and  are  taken  for  food.  They  feed  upon  living  or  dead  animal 
food,  particularly  upon  decaying  carcases.  Some  of  them  attain  a  large  size, 
Pseudocarcinas  gigas  being  ten  inches  or  more  in  diameter.  The  Portunince 
correspond  to  Latreille's  swimming  Brachyura,  and  are  distinguishable  from 
the  Cancerinse  by  the  posterior  feet  being  flattened  and  adapted  for  swim- 
ming, as  represented  in  figure  3.  In  Lupa^  the  carapace  is  wider  than  long, 
and  has  nine  tooth-like  projections  on  each  side  before.  The  common 
edible  crab  of  the  Atlantic  coast  of  the  United  States,  has  been  described 
as  Lupa  hastata  by  Say,  Jour.  Acad.  Nat.  Sei.  i.  65,  1817.  It  is  abundant 
in  bays  and  inlets,  feeds  upon  putrefying  animal  matter,  and  buries  itself  in 
the  sand  to  the  eyes  and  antennae.  The  shell  is  generally  cast  in  the  spring, 
when  the  animals  are  sought  after  under  the  name  of  soft  crabs. 

Fam.  4.  Maiidce.  This  family  includes  the  thorny  and  spider-crabs,  many 
of  which  have  long  and  slender  feet.  The  epistoma,  or  region  between  the 
mouth  and  antennae,  is  large  and  square ;  the  carapace  is  narrowed  ante- 
riorly, so  as  to  give  it  a  triangular  outline,  whence  Latreille's  names 
Triangulares  and  Oxyrhinchi,  The  front  is  narrow,  and  generally  extended 
into  a  prominent  rostrum  ;  the  nervous  system  is  more  concentrated  than 
in  any  of  the  other  Crustacea,  and  on  this  account  it  may  be  considered  the 
highest  group  among  them.  They  are  all  marine,  living  at  considerable 
depths ;  their  motions  are  tardy,  and  they  do  not  swim.  As  American 
examples,  Leptopodia  calcarata  and  Libinia  comaliculata,  Say,  may  be 
mentioned.     There  are  two  sub-families  :  Maiince  and  Parthenopiince. 


Class  4.  Ärachnida. 

This  class  includes  the  various  articulate  forms  known  as  spiders,  mites. 

and  scorpions,  the  characters  of  which  place  them  between  the  Crustacea 

and  Insecta.    In  general,  the  head  is  not  distinct  from  the  thorax,  but  inti 

mately  connected  with  it,  forming  a  large  segment  named  the  cephalothorax 

822 


Digitized  by 


Google 


abuculata.  119 

which  is  followed  by  the  abdomen,  and  this  is  either  distinct,  or  united  in  a 
single  piece  with  the  former.  These  animals  are  not  subject  to  a  perfect 
metamorphosis,  but  they  have,  in  some  cases,  a  partial  one.  They  have 
neither  wings,  antennee,  nor  upper  lip ;  the  number  of  feet  is  eight,  affixed 
to  the  sternum  or  lower  side  of  the  cephalothorax ;  the  mouth  is  provided 
with  a  pair  of  mandibles  or  chelicera  which  usually  project  well  in  front,  a 
pair  of  jaws  or  maxillse  supporting  palpi,  and  a  lower  lip.  The  chelicera 
are  considered  by  Latreille  not  to  be  equivalent  to  the  mandibles  of  the 
Crustacea  and  insects,  but  to  correspond  to  the  internal  antennee  of  the 
former,  and  modified  into  predaceous  organs ;  a  view  which,  if  correct, 
would  deny  proper  mandibles  to  these  animals,  although  these  organs  have 
an  important  place  in  the  Articulata  as  a  whole.  Each  of  the  two  maxill» 
bears  a  palpus  or  articulated  organ  much  like  the  ordinary  feet,  but  smaller, 
and  like  the  ordinary  feet  of  the  Crustacea.  (See  pL  78,  figs.  35-40.)  In 
Scorpio  {pL  11,  figs.  51,  52),  the  palpi  are  cheliform,  and  much  larger  and 
stronger  than  the  feet,  resembling  the  first  pair  of  true  feet  in  the  crab  and 
lobster.  There  is  an  afllnity  between  Scorpio  and  the  Xiphosura  or  genus 
Limvlus,  in  the  mandibles,  which  are  cheliform,  each  ending  in  a  pincer. 
The  feet  correspond  to  those  of  insects,  the  round  basal  portion  or  coxa 
being  joined  to  the  thigh  or  femur  by  means  of  a  short  interposed  trochanter, 
the  femur  being  followed  by  the  tibia,  and  this  by  the  tarsus,  which  haa 
three  articulations  in  the  more  typical  forms. 

The  eyes  are  simple  and  smooth,  and  their  number  varies  from  two  to 
eight.  Their  number  and  relative  position  are  much  used  as  generic  characters. 

The  respiratory  organs  are  of  two  kinds.  The  first  (which  resemble  those 
of  the  Crustacea)  are  formed  of  numerous  internal  gills  or  laminae  contained 
in  internal  pouches,  and  answering  to  lungs.  The  second  kind  are  com- 
posed of  trachese  or  air  tubes  (as  in  insects),  connected  with  two  spiracles. 
Those  with  the  former  are  termed  pulmonary,  and  the  latter  tracheary 
arachnidans.  Both  kinds  may  occur  united,  and  the  Podosomata  {Pycno- 
gonum,  &c.),  like  some  of  the  lower  Crustacea,  have  no  means  of  respira- 
tion except  the  skin. 

The  abdomen  is  generally  soft  and  more  or  less  globular  in  form,  and  it 
bears  the  spiracles,  anal  and  generative  apertures  (the  latter  being  near  the 
base  beneath),  and  the  spinnerets  in  those  forms  which  spin  webs.  The 
skin  is  generally  of  a  tough  leathery  texture,  and  the  muscles  are  attached 
to  its  internal  surface,  thus  assimilating  it  to  the  external  skeleton  of  the 
Crustacea  and  insects. 

Most  of  the  Arachnida  feed  upon  fresh  animal  food,  as  insects,  which  they 
take  alive,  either  in  their  nets,  or  by  running  or  suddenly  leaping  upon 
them.  Some,  as  the  ticks,  are  parasitic  upon  various  animals  ;  whilst  others, 
as  some  of  the  mites,  feed  upon  vegetable  matter,  being  found  in  flour  and 
figs.    Some  mites  infest  dried  meat  and  cheese. 

The  Arachnida  are  mostly  oviparous ;  the  young,  upon  leaving  the  egg, 
are  active,  and  resemble  the  adult,  although  some  have  a  pair  of  feet  less, 
which  are  finally  acquired  after  several  moultings,  for,  like  the  Crustacea, 
the  members  of  this  class  change  their  integument  from  time  to  time. 
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The  nervous  system  is  much  concentrated,  being  principally  composed  of  a 
large  ganglion  in  the  centre  of  the  cephalothorax,  before  which  are  two  others 
with  branches  to  the  eyes  and  mouth.  The  principal  ganglion  has  branches 
to  the  abdomen  and  feet.  In  the  scorpions,  instead  of  the  great  central 
ganglion,  there  are  two  rows  of  small  ones,  each  united  by  a  nervous  cord. 

The  class  is  divisible  into  the  three  sections,  Aporobranchia,  for  Pycno^ 
gonum,  &c.,  in  which  there  are  no  special  breathing  organs ;  Trachearia, 
in  which  breathing  is  effected  by  means  of  trachese ;  and  Pulmonaria,  in 
which  the  gills  resemble  the  leaves  of  a  book,  and  are  adapted  to  breathing 
air  only.  The  first  section  contains  one,  and  each  of  the  others  two  orders. 
The  orders  are  named  from  the  characters  furnished  by  the  body.  The 
Podosomata,  Leach,  have  the  feet  and  body  much  alike ;  the  Monomeroso- 
mata,  Leach,  have  only  one  segment  apparent ;  in  the  Adelarthrosomata, 
Westwood,  the  segments  are  uncertain ;  in  the  Polymerosomata,  Leach, 
they  are  numerous,  as  in  the  scoi-pion ;  and  in  the  Dimerosomata,  Leach, 
including  the  common  spiders,  the  body  is  divided  into  two  portions. 

Order  1.  Podosomata.  These  animals  are  placed  among  the  Crustacea 
by  Milne  Edwards,  because  they  have  not  the  organs  of  respiration  of  the 
Arachnida,  but  respire  by  means  of  the  skin,  like  some  of  the  lower  Crus- 
tacea, a  character  which  some  of  the  Hydrachnidse  have,  although  no  one 
would  pretend  to  remove  them  to  the  Crustacea  on  this  account.  In  form, 
the  animals  of  this  order  approach  to  the  crustacean  genus  Cyamus  (pL 
78,  fig.  24),  although  they  have  but  eight  feet  like  the  Arachnida.  These 
are  long  and  slender,  and  composed  of  eight  articulations,  including  the 
claw.  The  head,  or  rather  the  rostrum,  is  lengthened,  and  either  cylindrical 
or  conical,  without  appendages,  and  the  mouth  is  terminal  and  tri-lobed. 
The  thoracic  portion  can  be  distinguished  from  the  snout,  which  character 
distinguishes  them  from  the  great  mass  of  the  Arachnida,  and  it  is  composed 
of  four  segments,  followed  by  a  small  abdomen.  There  are  four  eyes  upon 
an  eminence,  situated  upon  the  upper  surface  of  the  first  segment  of  the 
thorax,  and  as  the  snout  does  not,  in  the  opinion  of  Erichson  and  Kroyer, 
comprise  the  whole  head,  this  must  be  looked  for  in  the  first  segment  of  the 
thorax,  which  often  bears  a  pair  of  cheliform  organs,  corresponding,  in  the 
view  of  Latreille,  to  the  cheliform  mandibles  of  Scorpio.  The  female  (and 
in  some  cases  the  male  also)  has  attached  to  the  first  segment  of  the  thorax 
a  pair  of  appendages  much  like  the  feet  (but  much  smaller  in  size,  and 
without  a  terminal  claw),  used  to  support  the  bunches  of  eggs,  and  which 
may  be  considered  maxillae.  As  Erichson  regards  the  segment  next  to  the 
rostrum  as  the  head,  he  names  its  feet  a  third  pair  of  jaws,  whilst  Kroyer 
considers  them  feet,  on  the  ground  that  the  segment  to  which  they  are 
attached  is  made  up  of  the  posterior  part  of  the  head  (including  the  eyes) 
united  without  a  division  to  the  anterior  part  of  the  thorax. 

The  alimentary  canal  is  straight,  and  it  is  peculiar  in  having  lateral 
tubular  branches  penetrating  far  into  the  feet,  which  dispenses  with  the 
necessity  of  having  a  regular  circulation.  In  the  more  typical  Arachnida, 
examples  are  found  of  a  stomach  with  branches,  but  they  do  not  enter  the 
feet. 
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The  order  is  widely  spread,  members  of  it  having  been  found  at  Spitz- 
bergen, the  coasts  of  Europe  and  America,  and  Australia.  Their  habits 
are  sluggish,  and  some  of  the  species  live  together  in  considerable  numbers. 
Kroyer  has  found  that  they  have  three  stages  of  transformation,  the  body 
being  in  the  first  roundish  or  oval,  without  an  abdomen,  but  with  cheliform 
mandibles  even  in  Pycnogonum,  the  adult  of  which  is  without  them,  a  fact 
which  indicates  the  little  importance  of  these  organs,  and  the  lower  condition 
of  the  forms  which  retain  them.  The  third  pair  of  feet,  the  segments  of  the 
body,  and  the  abdomen,  appear  in  an  undeveloped  state  in  the  second  stage ; 
and  in  the  third,  the  last  pair  of  feet  are  acquired,  the  preceding  feet  have 
become  more  perfect,  and  the  body  has  become  longer  and  more  like  that 
of  the  adult.  Another  moult  brings  the  body  nearly  to  its  final  form,  whilst 
the  feet,  which  had  diminished  in  length  from  the  first  to  the  last  pair,  become 
of  equal  length. 

This  order  is  not  extensive,  but  it  contains  a  number  of  genera  comprised 
in  two  families. 

Fam,  1.  Pj/cnogonidcBy  in  which  the  feet  are  comparatively  short,  the 
body  rather  robust,  and  the  cheliform  organs  wanting.  Pycnogonum  (pi, 
78,  ßg.  32)  has  been  erroneously  stated  to  infest  whales. 

Fam.  2.  Nymphonida  Nymphon  (pi  78,  fig,  33,  inverted),  in  which  the 
body  and  feet  are  very  slender,  and  having  a  pair  of  cheliform  mandibles. 
N,  pallida.  Say,  1821  (Anaphia),  Jour.  Acad.  Nat.  Sei.  vol.  ii.  p.  60,  pi. 
5,  fig.  7,  was  found  on  the  coast  of  South  Carolina.  The  expanse  of  its 
feet  is  one  and  a  half,  and  its  length  one  fourth  of  an  inch. 

Order  2.  Monomerosomata  (pi,  11,  figs,  46,  47,  64-71).  This  ordet 
contains  the  small  and  generally  microscopic  spider-like  animals  known  as 
mites  and  ticks,  and  to  which  an  aerial  and  tracheary  respiration  is  usually 
attributed,  including  those  which  are  aquatic.  According  to  Dujardin, 
Gamasus  and  other  genera  with  cheliform  mandibles,  have  tracheae,  whilst 
Acorus  and  Sarcoptes  breathe  through  the  skin.  He  asserts  further,  that  in 
Trombidium,  inspiration  takes  place  by  the  latter  mode,  and  expiration  by 
the  former ;  and  that  in  the  aquatic  genera  respiration  takes  place  through 
spiracles  scattered  over  the  surface.  The  body  is  not  divided  by  the  sepa- 
ration of  the  abdomen  as  in  the  ordinary  spiders,  nor  are  various  segments 
apparent  as  in  Chelifer  and  Scorpio.  This  being  the  case,  when  the 
anterior  portion  appears  to  form  a  head,  it  is  by  the  enlargement  of  the 
haustellum  or  parts  of  the  mouth,  the  eyes  being  in  nearly  every  case  situated 
upon  the  anterior  part  of  the  cephalothorax.  The  labium  or  lower  lip 
supports  or  incloses  the  organs  of  manducation  ;  the  palpi  are  usually  free, 
of  five  articulations,  and  they  present  many  varieties  of  form  which  are 
useful  in  classification.  In  some  they  are  adapted  for  seizing  their  prey,  in 
some  for  holding,  and  in  others  for  drawing  their  food  towards  the  mouth. 
The  feet  are  usually  composed  of  seven  articulations,  including  the  coxa 
(which  is  either  attached  or  movable),  so  that  they  correspond  with  those 
of  the  Areneidae.  The  extremity  has  usually  two  claws,  capable  of  being 
tlu-own  back  and  received  into  a  corresponding  cavity.  The  supposed 
Acarif  with  six  feet,  for  which  genera  have  been  proposed,  are  the  immature 
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condition  of  other  genera.  Dug^  divides  the  order  into  seven  families,  the 
succession  of  which  is  here  followed  in  reversed  order.  The  genera  are 
numerous. 

Fam,  1.  OribatidcB.  These  have  a  remarkably  hard  exterior,  the  back 
being  formed  like  a  carapace,  whence  Hermann's  generic  name  Notaspis, 
This  carapace  sometimes  has  a  transverse  division,  and  Dutr&s  mentions  a 
species  in  which  the  feet  can  be  hidden  by  its  lateral  borders.  The  palpi 
have  five  articulations,  of  which  the  second  is  the  thickest  and  longer  than 
the  rest  conjointly.  The  mandibles  are  cheliform  or  didactyle,  and  the  eye« 
are  usually  absent. 

Fam.  2.  Bdellidce,  Body  oblong  and  tumid  posteriorly,  contracted  behind 
the  eyes ;  rostrum  in  the  form  of  a  head,  and  elongated ;  palpi  resembling 
antennse,  mandibles  with  a  claw,  or  cheliform ;  feet  cursorial. 

Fam,  3.  Acaridce.  In  this  family  the  feet  are  carunculated,  the  mandibles 
cheliform,  and  the  palpi  indistinct,  on  account  of  their  adherence  along  the 
inside  margin  of  the  labium.  These  animals  increase  rapidly,  and  various 
species  infest  provisions  and  living  animals,  including  man.  Others  roam 
at  large  upon  the  ground,  or  on  plants  and  other  objects.  Acarus  siro  (pL 
77,  ßg,  70)  is  the  cheese-mite,  which  is  mentioned  by  Aristotle.  In  Sar- 
copies,  the  body  is  soft  and  tumid,  the  four  posterior  feet  are  rudimentary 
and  provided  with  long  bristles,  the  collar  below  and  the  base  of  the  feet 
are  armed  with  hooks,  and  the  anterior  feet  terminate  in  vesicles.  This 
genus  is  parasitic  under  the  skin  of  various  animals,  including  man,  causing 
the  disease  named  itch,  and  although  this  fact  has  been  often  doubted,  it 
seems  now  to  be  established  beyond  dispute.  The  species  which  infests 
man  has  been  known  to  the  Arabs,  and  is  mentioned  by  an  Arabic  author, 
Abenzoar,  of  the  twelfth  century.  It  has  been  known  from  time  immemorial 
in  Southern  Europe,  where  it  has  been  considered  to  be  the  cause  of  the 
itch,  under  names  which  are  diminutives  of  the  terms  used  for  lice,  with 
which  they  were  naturally  confounded  in  the  absence  of  microscopic 
examination.  Linnaeus  confounded  this  species  with  Acarus  siro,  consider- 
ing the  two  to  be  varieties  of  a  single  species,  a  view  which  has  been 
contended  for  in  later  times.  It  seems  probable  that  Acarus  siro  is 
occasionally  found  about  the  itch  pustules,  but  the  Sarcoptes  must  be 
searched  for  at  the  bottom  of  the  tortuous  galleries  which  it  forms  under  the 
skin,  extending  from  one  to  six  lines.  The  common  Sarcoptes  scahiei  {pi. 
77,  fig.  68)  is  marked  with  curved  lines  above,  the  middle  has  small  eleva- 
tions, and  there  is  a  small  bristle  on  each  side,  and  two  large  ones 
posteriorly. 

The  itch,  caused  probably  by  different  species  of  Sarcoptes,  is  spread 
over  a  great  portion  of  the  earth,  and  is  endemic  in  some  localities,  and 
although  it  is  readily  destroyed,  there  are  those  who  consider  the  irritation 
in  the  light  of  a  luxury,  and  refuse  to  have  it  removed. 

Various  species  of  Sarcoptes  infest  man,  monkeys,  horses,  and  drome- 
daries.    That  of  the  last-named  animal  (S.  dromedarii)  is  larger  and  better 
armed  than  the  ordinary  species,  and  in  several  instances  it  has  been  com- 
municated to  man. 
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According  to  Dujardin,  the  supposed  genus  Hypopus  of  Dugte,  which 
was  placed  in  this  family,  is  the  immature  condition  of  Gamasus. 

Fam.  4.  IxodidUe.  The  genus  Ixodes  {pi.  77,  figs,  67,  71)  includes  the 
parasitic  animals  known  as  ticks.  The  eyes  are  wanting,  and  the  body  has 
a  tough  integument ;  their  form  is  oval,  and  flat  and  scale-like  when  found 
among  grass  and  bushes ;  but  when  they  have  affixed  themselves  to  the 
animals  which  they  infest,  they  become  greatly  distended,  so  that  an  indi- 
vidual a  tenth  of  an  inch  long  may  acquire  a  length  of  one  third  of  an  inch  • 
or  more  by  distension,  when  it  resembles  a  small  bean.  Being  very  slow  in 
their  movements,  they  must  wait  long  before  they  are  afforded  an  oppor- 
tunity to  affix  themselves  where  they  can  suck  blood,  so  that  the  distensi- 
bility  of  the  body  and  the  division  of  the  stomach  into  various  large  branches, 
enable  them  to  make  amends  for  a  long  fast,  as  in  the  case  of  the  leech. 
The  position  of  the  animal  in  its  parasitic  state  is  maintained  by  the  rostrum, 
which  is  composed  of  ihree  hard  corneous  pieces,  two  above  (the  mandibles) 
their  extremity  armed  with  a  movable  piece  margined  with  teeth,  and  one 
below,  which  is  the  labium.  This  is  obtusely  rounded  at  the  end,  concave 
above,  and  armed  upon  its  lower  surface  with  transverse  rows  of  serriform 
teeth,  with  their  points  directed  backwards,  and  recalling  the  somewhat 
similar  structure  in  the  Acanthocephala  (p.  47),  and  designed  for  a  similar 
use.  In  a  state  of  repose,  the  external  margins  of  the  mandibles  are  clasped 
by  the  palpi,  the  hairs  of  which  cover  the  labium  beneath.  The  explana- 
tion of  the  parts  of  the  mouth  given  here,  is  that  of  Dug^. 

The  feet  in  this  family  are  robust,  and  have  six  articulations,  and  when 
the  animals  are  among  plants,  and  ready  to  attack  their  prey,  they  suspend 
themselves  by  two  of  their  feet,  extending  the  others  to  affix  themselves  to 
any  passing  animal.  Say  took  Ixodes  annulatus  from  a  deer,  and  /.  orhicu- 
latus  from  a  squirrel.  They  torment  and  even  kill  cattle  when  they  are 
abundant ;  dogs  suffer  much  from  them,  and  in  the  West  Indies  they  must 
be  removed  from  horses  and  asses  once  a  week.  They  also  attack  birds, 
tortoises,  lizards,  and  serpents.  They  seem  to  be  common  in  various  parts 
of  the  world,  but  their  distribution  is  local,  as  they  are  unknown  in  certain 
localities  and  common  to  others  not  very  distant  from  the  former.  Say  has 
described  nine  species  inhabiting  the  united  States,  including  the  small  and 
troublesome  seed-tick,  which  renders  an  excursion  so  disagreeable  in  some 
parts  of  the  western  states.  The  species  attack  man,  and  cause  a  trouble- 
some sore,  the  effects  of  which  may  continue  in  an  occasional  itching, 
for  a  period  of  several  years. 

Fam,  5,  Gamasidce,  Palpi  slender,  short,  free,  and  incurved,  body 
depressed,  eyes  wanting ;  parasitic  upon  beasts,  birds,  reptiles,  and  insects. 
In  Gamasus  the  body  is  oval,  tough,  and  scutiform  above,  the  mandibles 
cheliform,  and  the  first  pair  of  feet  are  slender,  and  the  second  thick.  They 
are  often  seen  running  upon  the  ground,  and  when  they  are  upon  the 
animals  which  they  infest,  they  run  about  from  place  to  place,  differing  from 
Ixodes  in  this  respect,  and  in  not  gorging  themselves  to  such  an  extent. 
GamasiLS  coleopterorum  has  the  back  covered  with  two  pale  brown  plates 
divided  and  surrounded  by  a  light  space.     It  is  found  in  Europe  and  the 
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United  States  upon  various  Coleoptera,  particularly  those  which  live  in 
dung.     Five  species  are  described  by  Say. 

The  genus  Argas  (A.  ßscheri,  pL  11.  fig.  46 ;  A.  savinii,  fig.  47)  is 
remarkable  for  containing  the  poisonous  A.  persictis,  which  lives  in  old 
houses  about  Miana  in  Persia,  and  is  said  occasionally  to  cause  the  death 
of  foreigners,  although  it  is  not  fatal  to  the  natives. 

A  species  has  been  described  by  Gu^in,  which  was  discovered  in  Central 
*  America  by  Sall^  who  states  that  he  and  his  companion  were  awakened 
from  profound  sleep  by  sharp  bitings  or  stingings,  and  upon  getting  a  light 
he  found  his  hands  covered  with  blood,  and  swellings  like  large  fleabites. 
His  companion  supposed  that  they  had  been  stung  by  wasps,  but  upon 
awaking  the  muleteer,  it  was  found  that  they  had  been  attacked  by  an 
insect  called  talaje,  and  upon  searching,  some  of  the  Argas  were  found 
swelled  with  blood,  and  others  empty,  with  the  skin  rugose.  They  live  in 
the  crevices  of  the  walls  in  old  houses,  coming  out  at  night  and  returning 
before  morning. 

Fam.  6.  HydrachnidcB.  This  family  includes  the  small  globular  and 
oval  forms  found  in  water,  in  which  the  cox«  are  so  broad  as  to  form  a 
kind  of  sternum.  The  young  of  Hydrachna  are  born  with  six  feet.  They 
swim  about  for  some  time,  and  then  affix  themselves  to  the  bodies  of  aquatic 
insects  by  the  anterior  extremity,  when  the  palpi  and  feet  seem  gradually 
to  be  withdrawn,  and  the  exterior  of  the  body  becomes  a  kind  of  sac  or 
cocoon,  but  the  rostrum  still  penetrates  the  smaller  extremity  to  draw 
nourishment  from  the  insect  to  which  they  are  affixed.  The  young  animal 
leaves  this  skin  by  moulting,  and  attaches  itself  to  a  plant,  where  another 
moult  takes  place  before  it  resembles  the  adult.  During  the  period  of 
attachment  to  aquatic  insects,  these  animals  can  be  transported  by  flight» 
and  distributed  to  the  various  small  detached  ponds  in  which  they  are 
found. 

The  genus  Unionicola,  Hald.,  1842,  differs  from  Hydrachna  in  being 
unable  to  swim,  in  having  the  palpi  conical,  the  antepenultimate  articulation 
the  longest  and  very  thick,  and  the  point  simple,  whilst  in  Hydrachna,  as 
represented  by  Dug^,  these  organs  are  cylindrical,  with  a  double  terminal 
claw ;  the  penultimate  articulation  is  the  largest,  and  the  nails  of  the  feet 
are  not  bifid  as  in  Unionicola.  This  genus  is  parasitic  between  the  folds 
of  the  mantle  in  the  Unionidce.  H.  triangularis^  Say  (oviformis,  Hald.), 
inhabits  Unio  cariosus ;  it  is  black,  and  has  a  Y-shaped  white  mark  upon 
the  back.  U.  reticulaiuSy  Hald.,  is  pale,  ochraceous,  and  infests  Unio  viridis. 
The  last  is  a  large  species,  being  a  line  and  a  half  long,  the  length  in 
general  hardly  reaching  a  line.  From  their  mode  of  life,  it  is  probable  that 
in  this  genus  the  system  is  oxygenated  through  the  skin  from  the  water. 

Fam.  1.  TrombidiidcB.  This  family  is  composed  of  the  larger  land  forms, 
which  bear  some  resemblance  to  the  Phalangiidce  in  the  next  order.  The  genus 
Trombidium  is  usually  of  a  bright  red,  which  extends  over  the  feet  and  palpi, 
and  the  surface  is  velvety,  which  characteristics,  together  with  their  slow 
motions,  will  render  them  recognisable  in  the  forests.  The  body  is  com- 
posed of  two  portions,  the  trunk,  and  an  anterior  and  inferior  portion, 
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incruding  the  rostrum  and  the  four  anterior  feet.  The  larvse  have  six  feet, 
and  resemble  small  drops  of  red  sealing  wax  affixed  to  the  legs  and  other 
parts  of  Phalangium  (pi  11,  fig.  62)  and  various  insects.  These  were 
once  considered  to  be  a  distinct  genus»  under  the  name  of  Leptus. 

Order  3.  Adblarthrosomata.  The  animals  of  this  order  respire  by 
tracheae,  and  have  cheliform  mandibles.  They  are  included  in  the  three 
families :  Phalangiidce^  Cheliferidce,  and  OakodidcB, 

Fam.  1.  PhalangiidcB  {pL  11,  figs,  62,  63).  This  family  includes  the 
slender  footed  spider-like  animals  known  as  harry-long-legs.  The  mandibles 
are  cheliform  and  the  palpi  filiform,  the  eyes  two,  central,  and  neai- 
together,  and  the  abdomen  annulate  and  closely  united  to  the  cephalothorax. 
They  feed  upon  small  insects,  avoid  the  full  glare  of  the  light,  and  are 
harmless,  except  that  some  of  them  have  the  power  of  exuding  a  disagreeable 
scent  when  disturbed.  The  slender  feet  are  much  like  antennse,  the  tarsus 
being  in  some  cases  composed  of  fifty  articulations ;  and  when  the  animal  is 
standing  or  walking,  several  of  the  feet  are  held  up  or  moved  about,  as  if  for 
the  purpose  of  feeling  and  ascertaining  the  presence  of  objects.  Some 
authors  place  the  PhalangiidcB  in  one  order,  and  the  remaining  families 
(including  the  Scorpionidce  and  Phrynidce)  in  another,  under  the  name  of 
SolifugcR. 

Fam,  2.  CheliferidcB,  The  genus  Chelifer  {pi,  11,  fig.  48  a,  natural 
size,  and  61,  natural  size)  is,  remarkable  for  the  large  cheliform  palpi 
resembling  arms,  which  give  the  species  the  appearance  of  minute  scorpions, 
except  that  they  have  not  the  tail  of  the  latter.  They  feed  upon  minute 
animals,  living  in  the  woods  or  in  houses,  especially  among  books  (as  noticed 
by  Aristotle),  where  they  are  rather  beneficial  than  hurtful.  They  run 
rapidly  backwards,  forwards,  or  sideways,  like  the  crabs ;  they  are  oviparous, 
have  two  or  four  eyes  upon  the  cephalothorax,  an  annulate  abdomen,  and 
the  eight  feet  are  of  equal  size.  Say  describes  two  species  inhabiting  the 
United  States. 

Fam.  3.  GaleodidtB.  Gakodes  (pi,  11,  figs.  49,  50).  The  animals  of 
this  family  resemble  large  hairy  and  fierce  looking  spiders.  The  palpi  are 
long  and  resemble  feet,  and  the  abdomen  has  nine  or  ten  articulations.  The 
generic  name  Gakodes  was  proposed  by  Olivier,  in  1791,  and  Solpuga  by 
Herbst,  in  1797,  according  to  Agassiz'  Nomenclator,  so  that  the  former  has 
priority.  The  two  terms  are,  however,  used  by  Koch  for  different  genera. 
The  body  is  divisible  into  head,  thorax,  and  abdomen,  and  the  eyes  are 
situated  upon  the  head.  The  first  pair  of  feet,  as  well  as  the  palpi,  are 
without  nails,  although  the  remaining  feet  have  them.  They  run  with  great 
agility,  and  when  interrupted  they  stop,  raise  the  head,  and  place  themselves 
upon  their  posterior  feet  in  a  menacing  attitude.  Lucas,  who  was  sent  by 
the  French  Government  to  investigate  the  entomology  of  Algeria,  says,  that 
when  about  to  catch  one  of  them,  it  leaped  upon  his  arm  and  bit  the  sleeve, 
maintaining  its  hold  until  it  was  secured.  According  to  Captain  Hutton's 
observations,  these  animals  are  probably  not  poisonous,  as  a  lizard  bitten  by 
one  of  them  did  not  die.  Another  lizard  three  inches  long,  exclusive  of  the 
tail,  was  almost  eniirely  devoured  by  one  of  them,  which  gorged  it  so  much 
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that  it  remained  motionless  for  fourteen  days.  It  was  nocturnal,  rapacious, 
and  was  able  to  bite  hard  coleoptera  into  pieces.  Its  chief  food  was  insects, 
which  it  masticated,  and  did  not  suck  out,  in  the  manner  of  spiders.  They 
fight  fiercely  with  each  other,  the  victor  eating  the  vanquished.  The  female 
watches  her  eggs  and  young  with  much  assiduity.  The  latter,  according  to 
the  same  author,  were  hatched  in  fourteen  days,  and  did  not  stir  for  three 
weeks,  when  they  moulted  and  became  active.  Galeodes  lives  under  stones, 
and  digs  holes  for  itself  in  the  earth. 

Order  4.  Polymbrosomata.  In  this  order,  which  is  the  first  of  the  section 
Pulmonaria,  the  body  has  distinct  segments. 

Fam,  1.  ScorpionidcB,  Scorpio  {pL  77,  fig.  61) ;  Buthus  (fig.  62). 
These  animals  are  remarkable  for  the  articulated  tail-like  extension  of  the 
abdomen  in  the  typical  sub-family  ScorpionincB,  in  which  the  end  of  the 
abdomen  is  armed  with  a  poisonous  sting.  The  scorpions  have  another 
peculiar  appendage,  being  a  kind  of  comb  upon  each  side  of  the  base  of  the 
abdomen  beneath.  The  eyes  vary  in  number  and  position,  and  thus  afibrd 
characters  for  various  genera.  The  mouth  is  situated  at  the  base  of  the 
palpi  and  the  two  anterior  pairs  of  feet. 

The  extent  to  which  the  sting  of  scorpions  is  mortal,  and  the  existence 
of  a  pore  or  pores  to  give  egress  to  the  poison,  have  been  matters  of  dispute 
both  in  ancient  and  modern  times.  Pliny  and  Tertullian  assert  correctly, 
that  it  is  not  the  wound  of  the  sting,  but  the.  poisonous  liquid,  which  is  the 
cause  of  the  evil.  The  poison  gland  opens  by  a  pore  on  each  side  of  the 
point  of  the  sting.  The  sting  of  the  small  species  seems  to  occasion  no 
greater  injury  than  that  of  a  hornet  or  similar  insect,  whilst  that  of 
the  larger  species  is  believed  to  be  fatal  in  certain  cases.  The  Arabs, 
and  the  inhabitants  generally  of  countries  infested  by  the  larger  scorpions, 
regard  them  with  horror.  The  sting  is  used  in  defence,  and  in  killing  the 
insects  which  are  taken  for  food.  They  carry  the  tail  curved  upwards  in 
walking.  They  are  solitary,  living  in  dark  places,  and  often  entering 
houses  and  taking  refuge  in  beds,  clothing,  boots,  &c.  The  scorpions  are 
found  in  the  warm  regions  of  both  continents ;  in  North  and  South  America; 
and  two  identical  species  are  found  in  the  Mediterranean  region  of  Europe, 
Asia,  and  Africa. 

In  the  sub-family,  TheliphonincB,  the  sting  and  abdominal  combs  are 
absent,  and  the  abdomen  ends  in  a  slender  tail. 

Fam,  2.  Phrynidce,  This  family  forms  a  link  in  the  passage  to  the 
Dimerosomata,  as  the  general  appearance  approaches  that  of  a  spider,  the 
abdomen  being  oval  and  pedunculated,  although  it  is  segmented,  and  without 
a  caudal  appendage.  PhrynuSy  the  only  genus  of  the  family,  has  but  six 
ambulatory  feet,  the  anterior  pair  being  very  long  and  slender,  and  having 
all  the  articulations  following  the  femur  replaced  by  a  multitude  of  small 
articulations,  giving  to  these  organs  a  kind  of  antennal  character,  which  is 
observable  in  a  less  degree  in  Theli/phonus,  where  the  tarsus  alone  is  thus 
subdivided. 

Order  5.  Dimerosomata.     In  this  order,  which  includes  the  spiders,  the 
body  is  divided  into  cephalothorax  and  abdomen,  the  latter  being  joined  to 
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the  former  by  a  small  peduncle.  The  mandibles  are  strong,  they  move 
vertically,  or  to  some  extent  horizontally,  and  they  have  a  terminal  movable 
curved  nail  or  tooth,  which  has  a  pore  near  the  point  through  which  a 
poisonous  fluid  escapes.  The  mandibles  of  the  male  are  generally  larger 
than  in  the  female,  although  the  individuals  of  the  latter  sex  are  usually 
the  largest.  The  palpi  have  five  articulations,  and  are  attached  to  the 
maxillae  or  jaws.  They  are  pediform,  simple,  and  ending  with  a  nail  in  the 
female,  and  variously  shaped  in  the  male.  The  maxillae  vary  much  in 
shape,  and  afford  good  characters  in  classification.  Between  the  maxillae  is 
the  labium  or  under  lip.  The  feet  are  of  the  same  shape,  but  difier  in  length 
and  thickness.  They  are  usually  terminated  by  a  pair  of  serrated  nails. 
There  are  six  or  eight  eyes,  but  generally  the  latter  number,  and  they  are 
variously  grouped  in  the  different  genera.  The  abdomen  is  usually  soft, 
and  sometimes  very  large.  The  generative  organs  are  situated  at  its 
base  beneath ;  it  contains  two  or  four  spiracles,  and  towards  the  extremity 
are  the  vent,  and  spinnerets  connected  with  the  organs  which  secrete  the 
silk. 

The  effect  of  the  poison  of  spiders  has  been  much  exa^erated,  although 
under  certain  circumstances  it  may  be  serious.  Walcknaer,  a  volumi- 
nous writer  upon  these  animals,  states  that  he  has  caused  himself  to  be 
bitten  by  various  species,  but  no  ill  effects  resulted. 

Each  spinneret  of  a  spider  contains  a  multitude  of  pores  which,  in  some 
species,  amount  to  more  than  a  thousand,  so  that  the  compound  thread  from 
four  spinnerets  may  contain  four  thousand  strands.  It  has  been  suggested, 
that  as  the  strength  of  a  rope  is  increased  by  being  composed  of  many 
separate  strands,  the  strength  of  the  cord  of  a  spider  is  secured  in  the  same 
manner ;  but  this  is  an  error.  The  strands  of  a  rope  increase  its  strength 
because  the  ends  of  the  separate  short  fibres  are  thereby  better  secured ;  but 
the  silk  of  the  spider,  being  a  uniform  fibre,  cannot  be  compared  with  a 
compound  rope,  and  at  best  it  is  generally  comparatively  weak.  The  silk  being 
in  a  liquid  state  within  the  body,  and  much  being  required  in  a  short  time 
(as  when  the  spider  descends  by  its  thread),  the  extreme  tenuity  of  the  strands 
enables  them  to  harden  almost  instantly  by  contact  with  the  air.  Newly 
born  spiders  are  capable  of  spinning,  and  Leuwenhoeck  has  calculated  that 
it  would  require  four  millions  of  the  strands  of  one  of  them  to  form  a  thread 
as  thick  as  a  hair  of  his  beard. 

Some  spiders  shoot  out  long  lines  of  silk,  which  have  sufficient  buoyancy 
to  serve  them  as  balloons  for  transporting  themselves  through  the  air.  In 
the  autumn,  these  gossamers  are  abundant  in  the  air  and  on  the  ground, 
and  they  may  be  frequently  seen  floating  in  the  breeze  with  a  spider 
attached.  Thus  an  individual  has  been  observed  coming  across  the  River 
Susquehanna  upwards  of  three  hundred  feet  above  the  water  towards  a  cliff 
ef  that  height. 

The  webs  of  spiders  are  made  according  to  various  patterns.  Some  are 
closely  woven  into  a  funnel  into  which  the  spider  retreats,  and  opening 
externally  into  a  wide  surface.  The  tube  of  the  funnel  sometimes  extends 
into  a  hole  in  the  earth,  or  other  material.      Among  the  webs  stretched  to 
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take  flies,  those  formed  by  the  large  and  handsome  species  of  Epeira  (pi 
77,  figs.  53,  59)  are  among  the  most  regula^. 

The  cocoon  in  which  the  eggs  of  spiders  are  inclosed  is  carefully  guarded. 
Some  species  seat  themselves  over  it  as  if  in  the  act  of  incubation,  some 
place  it  in  their  retreats,  some  in  their  webs,  and  the  wandering  species 
affix  it  to  their  abdomen.  In  this  case,  if  it  be  forcibly  removed,  it  is  sought 
for  with  great  solicitude,  and  when  found,  carried  off  or  re-affixed. 

Flies  and  other  insects  constitute  the  chief  food  of  spiders,  and  they  must 
be  taken  living  by  the  spider  itself,  or  they  will  be  generally  rejected.  Spiders 
are  capable  of  fasting  several  months,  and  they  pass  the  winter  without 
food,  being  then  torpid.  They  are  eaten  by  various  birds,  reptiles,  and 
other  animals,  and  some  of  the  stinging  Hymenoptera  fill  the  cells  of  their 
young  with  them  for  the  food  of  the  latter,  being  endowed  with  the  remark- 
able instinct  of  disabling  the  spiders  to  such  an  extent  as  to  render  them 
perfectly  helpless,  so  as  to  be  unable  to  resist  the  young  Hymenoptera, 
whilst  they  have  life  enough  to  keep  them  in  a  fresh  state  as  long  as  they 
are  wanted  for  food. 

The  spiracles  are  situated  near  the  base  of  the  abdomen  beneath,  one  or 
two  upon  each  side  of  the  middle.  When  there  are  but  two  spiracles,  they 
communicate  with  extremely  thin  laminated  gills  which  have  their  extremities 
directed  towards  the  aperture,  so  that  the  air  can  be  readily  admitted  to 
them.  When  there  are  four  spiracles,  the  two  posterior  ones  communicate 
with  tracheae.  The  latter  belong  to  the  family  MygalidcB  (considered  a 
section  or  sub-order  by  some  authors,  under  the  name  of  Tetrapneumones), 
and  containing  the  sub-families  MygalincB,  Atypince,  and  DysderincB. 
Those  with  two  spiracles  have  been  named  Dipneumones.  They  constitute 
the  family  AreneidcB^  with  the  six  sub-families :  Areneince,  Theridionin<B, 
EpeirincB,  ThomisiTus,  LycosincB,  and  Salticince, 

The  species  of  My  gale  {pi  11,  fig.  58)  live  in  holes  of  their  own  con- 
struction, some  of  which  are  closed  by  a  trap-door,  which  renders  them 
difficult  to  find,  and  affi>rds  a  protection  to  the  ingenious  constructor.  The 
trap-door  is  wider  externally  than  internally,  or  slightlj'  conical,  and  the 
mouth  of  the  aperture  is  formed  so  as  to  receive  it  with  great  exactness, 
whilst  the  form  is  such  as  to  prevent  it  from  becoming  fastened,  as  would 
often  be  the  case  were  it  cylindrical.  This  door  is  made  of  about  thirty 
layers  of  silk  and  dirt,  the  layers  being  somewhat  in  the  shape  of  small 
brass  weights,  the  different  sizes  of  which  lie  one  within  the  other.  Upon 
leaving  or  entering  its  burrow  the  lid  closes  after  the  spider  by  its  own 
weight,  and  when  the  animal  is  upon  the  outside  it  must  be  raised  to  allow 
it  to  enter.  The  elasticity  of  the  hinge  is  sufficient  to  close  the  aperture  if 
the  lid  be  raised  vertically,  or  drawn  still  further  back  ;  and  it  is  assisted  by 
the  distribution  of  the  earthy  material,  which  is  thickest  towards  the  hinge, 
and  on  this  account  less  likely  to  be  thrown  backwards  beyond  its  centre  of 
gravity.  Near  the  margin  of  the  inner  side  of  the  lid,  and  opposite  the 
hinge,  the  Mygale  forms  a  series  of  small  holes  to  enable  it  to  insert  its 
claws  and  jaws  to  hold  it  in  place,  in  case  of  an  attempt  to  raise  the  lid  from 
without ;  and  if  a  knife  is  inserted  so  as  to  run  beneath  the  spider,  and  the 
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clay  be  then  lifted  with  it,  the  deceived  animal,  circumvented  in  this 
unexpected  manner,  suffers  itself  to  be  captured  without  opposition. 
Nemesia  {pi.  78,  fig.  35). 

Segestria  (S.  perfida^  pi.  78,  fig.  86)  forms  a  tubular  web  in  crevices.  It 
inhabits  Europe  and  North  Africa. 

Lycosa  {L.  tarentula, pi. 78,  fig.  37  ab c;  L.  melanogaster,fig.  38)  is  the 
genus  which  contains  the  poisonous  tarantula,  the  effects  of  the  bite  of 
which  were  supposed  to  be  cured  by  music,  but  denied  by  competent  Italian 
authority  in  the  last  century ;  and  as  far  back  as  1672,  Doctor  Cornelio,  of 
Naples,  asserted  the  supposed  disease  tarentismus  to  be  in  some  cases 
feigned,  and  in  others  a  delusion  arising  from  melancholy.  This  and  some 
allied  species  live  in  winding  holes  a  foot  or  two  deep.  The  genus  Lycosa 
is  common  in  the  United  States. 

Argyroneta  (A.  aquatica,  Linn.,  pL  77,  fig.  ö6,  and  pi  78,  fig.  49)  is  a 
genus  of  spiders  with  unusual  aquatic  habits.  Breathing  air,  and  with  the 
structure  of  the  land  spiders,  this  animal  lives  in  the  water,  diving  beneath 
the  surface,  where  it  lives  among  aquatic  plants  in  a  kind  of  diving  bell  of 
its  own  construction,  and  into  which  it  transports  air  from  the  surface. 
The  spider,  when  about  to  carry  a  bubble  down,  bends  its  body,  draws  in 
its  legs,  and  plunges  suddenly,  the  bubble  being  retained  by  some  unknown 
means.  This  is  carried  beneath  a  leaf  or  flat  surface,  and  a  web  passed 
around  it,  thus  forming  a  nucleus  for  the  structure,  which  is  gradually 
enlarged  as  bubbles  are  added,  until  it  has  attained  the  required  size,  when 
it  is  as  large  as  a  small  walnut.  It  must,  of  course,  be  closed  above,  and 
the  entrance  must  be  below.  If  a  fly  is  thrown  into  the  water,  the  spider 
leaves  its  retreat  to  get  it,  and  attaching  a  thread  to  it,  drags  it  down.  The 
winter  is  passed,  and  the  eggs  laid,  in  this  retreat.  Soon  after  the  young 
leave  the  egg,  they  ascend  to  the  surface  and  commence  taking  down 
bubbles  and  constructing  habitations  of  their  own.  This  spider  never 
leaves  the  water,  but  will  live  several  days  if  removed  from  it.  The  single 
species  known  inhabits  Europe  from  France  to  Lapland. 

The  bite  of  Latrodectus  malmignatus  (pi.  78,  fig.  44)  is  said  to  be  very 
dangerous  in  Corsica,  being  compared  with  that  of  a  viper.  This  genus 
was  formed  from  that  of  Theridion  (pi.  77,  fig.  55). 

The  species  of  Tegenaria  (T.  domeslica,  pi.  78,  fig.  44)  are  found  in 
buildings,  where  they  live  in  holes,  cellars,  crevices,  and  angles  of  walls,  in 
which  they  spin  a  tube  connected  with  a  broad  horizontal  web  externally, 
supported  by  numerous  lines  in  various  directions.  The  web  is  in  popular 
use  for  checking  the  bleeding  of  slight  wounds,  and  individuals  of  the  genus 
are  said  to  have  been  sometimes  attracted  by  music. 

The  genus  Gasteracantha  (Q.  armala,  pi.  77,  fig.  57  h)  is  remarkable  for 
having  an  irregular  abdomen  armed  with  spines  and  tubercles.  It  is  widely 
distributed,  appearing  in  America,  Asia,  and  Australia.  It  is  allied  to 
Epeira. 

Hersilia  caudata  (pi.  77,  fig.  39) ;  Chersis  savinii  (fig.  40) ;  Salticus 
formicarius  (fig.  41) ;  Eripus  heterogaster  (fig.  42,  abc)  ;  Arcys  lanceo- 
larius  (fig.  43) ;  this  and  the  preceding  one  are  from  Brazil ;  Nyssa  timida 
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{pL  7St  fig.  4Ö  a  be  de);  Lachesis  perversa  (pL  78,  fig.  47);  Uloborus 
walcncerius  (pL  77,  fig.  Ö7  a,  and  pi.  77,  ^^.48)  ;  Tetragnatha  argyra  (pi. 
77,  fig.  54). 

The  papers  of  Prof.  N.  M.  Hentz,  on  the  spiders  of  the  United  States, 
may  be  consulted  in  the  Boston  Journal  of  Natural  History. 


Class  Ö.  Myriapoda. 

The  Articulata  of  this  class  bear  a  close  external  resemblance  to  worms, 
having  a  lengthened  multi-articulate  wingless  and  cylindrical  or  depressed 
body,  and  numerous  articulated  feet,  whence  they  derive  their  scientific 
name  as  well  as  their  common  designation  of  centipedes  and  millipedes.  In 
the  Chilopoda  {centipedes)  there  are  generally  one,  and  in  the  Chilognatha 
{millipedes)  two  pairs  of  feet  to  each  segment,  and  they  are  usually  termi- 
nated by  a  simple  claw.  In  the  former  order  they  are  lateral,  and  in  the 
latter  they  are  placed  more  towards  the  middle  of  the  body  beneath.  In 
certain  accidental  cases,  there  may  be  three  pairs  of  feet  to  an  odd  segment 
The  number  of  feet  varies  from  twelve  pairs  to  upwards  of  three  hundred 
pairs. 

The  Myriapoda  are  terrestrial,  living  in  dark  and  damp  places,  among 
moss,  or  under  bark  and  stones,  some  feeding  upon  animal  food,  and  others 
upon  fungi,  fruits,  or  decaying  vegetable  matter.  They  differ  from  insects 
in  the  nature  of  their  metamorphosis,  being  born  without  members  ;  but  the 
first  moult  exposes  the  head,  antennae,  and  three  pairs  of  feet,  the  second 
moult  exposes  seven  pairs  of  feet  towards  the  anterior  part  of  the  body,  and 
finally,  with  the  sixth  moult,  the  full  number  of  feet  and  segments  is 
acquired,  although  the  generative  organs  are  not  developed  for  two  years 
subsequently.  These  facts  were  ascertained  upon  the  genus  luluSt  by  Savi, 
a  distinguished  naturalist  of  Bologna. 

Some  of  the  species  are  luminous  at  night,  at  certain  seasons  or  under 
certain  circumstances,  and  some  secrete  a  penetrating,  pungent,  and  dis- 
agreeable material  with  an  acid  scent,  although  with  neither  acid  nor 
alkaline  qualities.  Gervais  ascertained  that  species  of  Geophilus  will  live 
a  day  or  two  in  water,  and  that  parts  of  the  body  will  stir  after  being  sepa- 
rated two  weeks.  Some  species  are  pretty  widely  spread,  Scutigera 
coleoptrata  being  found  from  the  North  of  Europe  to  Egypt  and  Barbary ; 
and  it  is  found  in  the  United  States,  where  it  has  probably  been  introduced 
by  shipping,  according  to  a  suggestion  of  Say. 

This  class  is  placed  between  the  Arachnida  and  Insecta,  by  Latreille,  in 
his  last  work  (Cours  d'Entomologie),  although  his  opinion  had  varied  pre- 
viously. There  are  certain  analogies  between  the  Annelida  and  the 
Myriapoda,  as  in  the  genus  Peripatus  of  the  former  and  Polyxenus  of  the 
latter,  the  fascicular  setae  of  which  resemble  those  of  some  of  the  Annelida. 
Their  affinity  to  the  Crustacea  is  observable  upon  comparing  forms  like  the 
terrestrial  genus  Oniscus,  with  Glomeris,  which  has  a  similarly  shaped  body, 
the  power  of  rolling  itself  into  a  ball,  a  crustaceous  exterior,  and  similar 
834 


Digitized  by 


Google 


ARTICÜLATA,  131 

habits ;  and  although  the  number  of  feet  is  fourteen  in  Oniscus,  and  thirty- 
two  in  the  male  and  thirty-four  in  the  female  of  Glomeris,  the  external  resem- 
blance is  so  striking,  that  Glomeris  marginatus  has  often  been  taken  for  a 
variety  of  Armadillo  vulgaris.  They  have  also  been  considered  to  be 
Arachnida,  and  more  generally,  a  subdivision  of  the  true  insects.  West- 
wood,  following  Macleay  to  a  certain  extent,  places  the  Ptilota  of  Aristotle 
(the  winged  insects)  in  one  class,  and  the  Ametahola  in  another,  the  latter 
being  composed  of  the  four  orders,  Chilognatha,  Chilopoda,  Thysanuray 
and  Anoplura.  The  two  first  of  these  constitute  the  Myriapoda,  and  the 
last  includes  the  lice.  These  heterogeneous  materials  are  thrown  together 
on  account  of  their  imperfect  metamorphosis,  a  character  which  is  indicated 
in  the  name  Ametahola. 

The  class  contains  the  two  orders,  Chilognatha  (lip  formed  from  the 
jaws),  and  Chilopoda  (lip  formed  from  feet),  of  which  the  former  contains 
twenty-one  and  the  latter  sixteen  genera,  in  the  classification  of  Newport 
published  in  the  Philosophical  Transactions.  Various  species  in  the  united 
States  are  described  by  Say,  in  the  Journal  of  the  Academy  of  Natural 
Science,  vol.  ii.,  1821. 

Order  1.  Chilognatha.  The  genus  lulus  may  be  taken  as  the  type  of 
this  order,  in  which  the  body  is  slender,  composed  of  many  segments  of  a 
crustaceous  consistence  externally,  often  cylindrical,  and  provided  with  a 
multitude  of  short  feet  arranged  in  double  pairs,  except  anteriorly,  where 
they  are  single.  The  motion  of  these  animals  is  slow,  and  when  disturbed 
they  generally  roll  themselves  into  a  ball  or  spiral.  The  antennae  are  short 
and  slender,  two  in  number,  and  have  seven  articulations.  The  mandibles 
are  crustaceous,  triarticulate,  and  without  palpi ;  the  generative  organs  are 
situated  behind  the  seventh  pair  of  feet  in  the  male,  and  behind  the  second 
pair  in  the  female.  The  spiracles  are  situated  behind  each  pair  of  feet, 
and  must  not  be  confounded  with  the  lateral  outlets  of  the  odoriferous 
glands. 

The  order  contains  the  six  families,  Glomeridce,  Polyxenidce,  Polydes* 
midcB,  lulidcB,  Polyzonidce,  and  Siphonophoridce, 

The  body  of  lulus  is  cylindrical,  and  composed  of  forty  or  more  segments. 
The  genus  is  common,  and  widely  distributed  in  various  parts  of  the  earth. 
When  disturbed,  some  of  the  species  exude  a  disagreeable  scent,  which  in 
the  large  and  common  species  of  the  United  States  (/.  marginatus.  Say), 
resembles  muriatic  acid.  This  species  is  three  inches  long,  blackish,  and 
the  segments  have  a  rufous  margin. 

Order  2.  Chilopoda.  Here  the  body  is  depressed  and  linear,  with  a. 
tough  exterior,  and  the  segments  are  proportionally  longer,  and  not  so 
numerous  as  in  the  Chilognatha.  The  feet  also  are  less  numerous,  and  the 
posterior  pair  are  usually  projected  backwards  in  the  manner  of  a  tail,  and 
used  in  drawing  the  body  backwards.  The  antenncB  are  slender  and 
tapering,  and  composed  of  fourteen  or  more  articulations.  The  mouth  is 
armed  with  a  strong  pair  of  curved  jaws  with  a  palpiform  appendage.  The 
eyes  are  usually  simple,  four  or  five  on  each  side,  or  absent.  These  animals 
are  nocturnal ;  they  live  upon  animal  food,  and  run  rapidly. 
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The  order  includes  the  families,  ScutigeridcB,  Lithobiidce,  ScolopendricUB, 
and  GeophilidcB, 

The  genus  Scolopendra  has  four  pairs  of  eyes,  twenty*one  segments,  or 
twenty-two  if  the  head  is  considered  to  be  composed  of  two  segments.  In 
the  latter  case,  the  segments  may  be  made  to  correspond  with  the  thirteen 
composing  the  body  of  insects,  if  the  pnescutum,  scutum,  scutellum,  and 
postscutellum  of  each  of  the  three  thoracic  segments,  are  counted  separately. 
Under  this  view,  the  segment  preceding  the  nine  abdominal  segments  in 
Scolopendra  will  be  the  metathoracic  postscutellum  ;  and  the  posterior 
division  of  the  head  will  be  the  prothoracic  prsescutum.  A  similar  division 
of  the  segments  appears  in  Cryptops. 

The  genus  Scolopendra  is  widely  distributed  over  the  globe,  the  larger 
sjpecies  (one  of  which  is  a  foot  in  length)  being  peculiar  to  warm  regions. 
Their  bite  is  poisonous,  and  may  be  compared  to  that  of  the  scorpions. 


Class  6.  Insecta, 

The  name  of  the  class  of  Insects  is  derived  from  the  insected  or  articu- 
lated structure  of  the  body,  and  its  frequent  division  into  several  portions, 
as  in  the  Hymenoptera.  It  has  been  variously  applied  to  portions  of  the 
Articulata,  but  always  including  the  hexapod  orders,  which  are  provided 
with  wings  in  most  cases,  and  to  which*  the  term  has  been  more  and  more 
restricted. 

Insects  are  dioicous  articulate  animals,  breathing  air  by  means  of  tracheae, 
and  having  a  head  and  abdomen  united  by  an  intermediate  thorax  bearing 
the  six  feet  and  two  or  four  wings  when  these  are  present.  They  have  a 
free  head  bearing  two  antennae,  and  they  are  subject,  during  their  growth, 
to  certain  external  and  internal  changes  termed  metamorphoses.  Most 
insects  have  wings,  a  peculiarity  which  none  of  the  other  classes  possess. 
The  integument  is  usually  sufficiently  hard  to  serve  as  a  kind  of  external 
skeleton,  to  the  inside  of  which  various  muscles  are  attached. 

The  body  of  insects  is  usually  considered  to  be  composed  of  thirteen 
(sometimes  fourteen)  segments,  which  are  apparent  in  the  larva,  although 
some  of  them  are  frequently  so  much  reduced  in  size,  or  so  intimately  joined 
together,  that  they  cannot  be  distinguished  in  the  adult.  The  head  forms  a 
single  segment,  followed  by  the  thorax,  which  is  composed  of  three  seg- 
ments, and  the  remaining  ones  belong  to  the  abdomen. 

In  Orismology,  or  the  application  of  names  to  organs,  it  has  become  a 
matter  of  very  great  importance  to  apply  the  same  name  to  the  same  part 
in  different  groups  of  animals,  as  far  as  this  can  be  satisfactorily  ascertained. 
The  neglect  of  the  older  entomologists  to  observe  a  rule  the  advantages  of 
which  are  so  apparent,  has  been  productive  of  much  confusion,  and  we 
accordingly  find  the  term  thorax^  which  is  correctly  applied  to  the  part 
between  the  head  and  abdomen  of  a  Hymenopier  {pi.  79,  ßgs.  II,  14,  18), 
also  employed  to  signify  the  segment  next  to  the  head  in  Coleoptera. 
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(pt*  Sl,  figs.  18,  28»  48,  &c.).  The  inaccuracy  of  this  will  appear,  upon 
reflecting  that  the  thorax  in  the  Hymenoptera  bears  the  wings  and  all  the 
feet,  whilst  the  segment  next  to  the  head  in  the  Cokoptera  bears  the  anterior 
pair  of  feet  alone,  corresponding  only  to  one  third  the  thorax  of  the  former. 
In  the  Coleoptera,  the  elytra  or  wing-covers,  when  in  a  state  of  repose, 
generally  cover  the  abdomen  and  two  thirds  of  the  thorax,  keeping  the 
latter  out  of  view  when  the  insect  is  viewed  from  above.  A  lateral  or 
ventral  view  {pi.  81,  figs.  105,  106,  180)  will  exhibit  the  remaining  parts 
of  the  thorax  bearing  the  wings  and  the  medial  and  posterior  feet.  In  some 
cases  the  abdomen  is  entirely  exposed,  the  elytra  being  so  short  as  not  to 
extend  beyond  the  thorax  (pL  81,  figs.  1-7).  The  three  segments  which 
comprise  the  thorax  both  of  a  hymenopter  and  a  coleopter,  may  be  recog- 
nised by  the  three  pairs  of  feet ;  but  whilst  that  next  to  the  head  (named 
the  prothorax)  is  conspicuous  in  the  latter,  it  is  reduced  to  a  mere  collar  in 
the  hymenopter,  where  the  next  segment  or  mesothorax  is  largely  developed, 
to  bear  the  large  anterior  pair  of  wings,  whilst  the  corresponding  part  in 
the  Coleoptera  have  to  bear  the  elytra,  which  are  not  used  as  organs  of 
flight.  Finally,  the  metathorax,  or  third  segment  of  the  thorax,  is  reduced 
in  the  Hymenoptera,  the  wings  of  this  segment  being  small  and  of  but 
secondary  importance  in  flight,  whilst  in  the  Coleoptera  the  same  organs 
are  the  only  instruments  of  flight. 

Most  insects  are  oviparous  ;  some,  as  Musca  camaria,  are  ovo- viviparous, 
the  eggs  being  hatched  within  the  body,  and  in  the  Pupipara  the  young 
advances  to  the  pupa  state  before  it  is  excluded,  the  apparent  egg-shell  being 
the  pupa  case. 

The  egg  of  insects  is  generally  oval,  but  there  are  many  other  forms,  as 
globular,  hemispherical,  cylindrical,  lenticular,  conical,  pyriform,  &c.  The 
eggs  of  Hemerobius  are  attached  to  leaves  at  the  extremity  of  a  long  thread. 
Some  are  crowned  at  one  extremity,  and  others  have  ear-like  appendages. 
In  most  cases  the  surface  is  smooth,  but  they  sometimes  occur  ribbed  or 
sculptured  in  various  patterns.  White,  yellow,  and  green,  are  almost  the 
only  colors  observed  in  them.  The  eggs  of  insects  are  deposited  according 
to  the  wants  of  the  young  to  which  they  are  to  give  birth,  either  in  earth, 
water,  dung,  upon  dead  animals,  or  in  putrid  vegetables,  beneath  the  skin 
of  caterpillars,  in  punctures  in  living  vegetables,  where  they  sometimes 
cause  galls ;  some  are  glued  to  leaves  or  branches,  and  others  are  placed  in 
cells  where  the  young  are  fed. 

The  larva  appears  when  the  shell  of  the  egg  is  burst  at  the  period  of  its 
maturity.  The  name  larva  is  applicable  to  the  young  of  all  insects,  although 
those  of  butterflies  are  also  named  caterpillars,  and  those  of  certain  flies 
maggots.  The  larva  is  in  most  cases  unlike  the  adult  insect,  generally 
appearing  as  a  cylindrical  worm,  either  without  feet  or  with  six  or  more 
walking  oi^ans,  of  which  six  only  are  articulated  feet.  In  this  condition 
nourishment  is  taken,  often  in  great  quantities ;  the  growth  is  rapid,  and  a 
series  of  moultings  is  undergone.  When  the  larva  has  attained  its  full  size, 
in  many  cases  it  becomes  an  inactive  pupa  without  external  organs,  and 
incapable  of  locomotion  or  taking  food ;  but  when  the  pupa  case  is  burst,  the 
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perfect  insect  app^nsi.  In  some  cases  the  larva  resembles  the  addt  at  all 
times  in  most  particulars ;  and  when,  after  successiire  moaltings,  it  becomes 
a  pupa,  this  is  still  much  like  the  adult,  and  continues  to  eat  and  move 
about,  differing  from  the  larva  in  having  incipient  wings  inclosed  in  aH 
envelope,  and  from  the  adult  in  not  having  perfect  wings.  Insects  are  thus 
subject  to  two  principal  kinds  of  metamorphosis,  whence  the  latter  have 
been  named  Homamorpha,  and  the  former  Heteromorp/uu  The  metamor- 
phosis of  the  Lfspidoptera,  Cokoptera,  Hymenoptera,  and  Diptera,  is 
heteromorphic ;  whilst  that  of  the  Orthoptera  and  Hemiptera  is  homo- 
morphic. 

Heteromorphic  larvae  are  more  or  less  cylindrical,  with  or  without  feet, 
and  a  distinct  head.  They  have  generally  thirteen  segments,  each  of  which 
has  been  provided  with  a  name  by  Newman,  as  follows,  commencing  with 
the  head  :  1,  caput;  2,  prothorax  ;  3,  mesothorax  ;  4,  meUUharax;  5,  pro- 
podeon  ;  6,  podeon  ;  7,  metapodeon  ;  6,  ocloon  ;  9,  ennaton  ;  10,  decaian  ; 
11,  proteltun  ;  12,  paratelum  ;  IS,  telum. 

The  head  of  larvae  is  in  some  cases  not  different  from  the  other  segments, 
being  equally  soft,  and  without  antennae,  eyes,  or  jaws.  A  larva  of  this 
kind  (the  feet  being  also  absent)  is  popularly  termed  a  maggot  The  cater- 
pillars, which  have  a  more  perfect  organization,  have  a  corneous  head 
generally  bearing  the  various  organs  apparent  in  the  perfect  insect  or  imago. 
The  antennas  of  larvae  have  a  simple  structure,  and  but  few  articulations, 
even  in  those  cases  where  the  adult  has  them  complicated  and  very  long. 

Of  the  two  kinds  of  eyes  found  in  adult  insects,  compound  and  simple,  the 
latter,  named  stemmata,  are  alone  present  in  the  larvae,  but  these  are  some- 
times entirely  destitute  of  visual  organs.  When  present,  there  are  from 
one  to  six  upon  each  side.  Some  caterpillars  have  the  power  of  secreting 
a  silken  thread,  out  of  which  their  cocoon  is  made,  the  secreting  organ  being 
a  part  of  the  mouth.  The  larvae  of  some  Coleoptera  have  an  analogous 
organ  at  the  posterior  extremity. 

The  sides  of  terrestrial  larvae  generally  show  the  spiracles,  which  usually 
amount  to  nine  or  ten  upon  each  side.  All  the  segments,  except  the  first, 
or  head,  third,  fourth,  and  last,  are  usually  supplied  with  spiracles.  In  some 
aquatic  larvae  there  are  lateral  gills,  and  in  others  breathing  is  accomplished 
through  the  posterior  extremity. 

The  larva  state  is  that  in  which  insects  generally  live  the  longest,  the  life 
of  the  imago  being  often  very  short ;  so  short,  that  in  some  cases  they  require 
no  nourishment,  and  are  not  provided  with  a  mouth.  Some  species  of 
Melolontha  live  a  few  weeks  in  the  adult  state,  and  three  years  as  larvae. 
Cicada  septendedm  (and  probably  other  species)  does  not  survive  a  single 
season,  although  its  larva  is  seventeen  years  in  coming  to  maturity. 

Pupa,  In  the  homomorphous  forms  the  passage  from  the  larva  to  the 
pupa  state  is  gradual,  and  is  accompanied  by  but  little  external  change, 
especially  in  the  wingless  forms,  as  bed-bugs,  and  certain  grasshoppers. 
Amongst  the  latter,  the  different  stages  of  the  genus  Phalangopsis  can 
hardly  be  determined,  but  we  have  observed  that  certain  spines  upon  the 
legs  appear  only  in  the  last  stage,  thus  indicating  the  adult 
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When  the  caterpillar  incloses  itself  in  a  cocoon  to  take  the  helpless  con* 
dition  of  a  pupa,  various  internal  changes  take  place,  tending  towards  the 
oi^anization  of  the  future  insect ;  and  even  previous  to  this,  the  internal 
organization  of  the  larva  had  been  gradually  undergoing  various  change« 
in  the  nervous  and  alimentary  systems,  unaccompanied  by  any  external 
change  except  that  of  size.  Some  pupae  are  protected  by  a  cocoon,  and 
some  are  not  thus  protected.  Of'  the  latter,  some  are  suspended  by  the 
posterior  extremity,  and  others,  as  Papilio,  attach  themselves  with  the  head 
above,  and  a  thread  around  the  body  to  maintain  it  in  its  position.  Some 
suspended  pup»  are  finely  marked  with  bright  colors  and  golden  spots, 
whence  the  name  of  chrysalis,  which  is  seldom  used,  and  aurelia,  which  is 
obsolete. 

Agassiz  has  pointed  out  several  curious  analogies  among  the  classes  of 
Articulata,  composing  the  larv»  of  Lepidoptera  (particularly  those  with 
bristly  tufls)  to  the  Annelida ;  and  the  pupae  in  which  the  abdomen  alone  is 
capable  of  motion  (the  head  and  thorax  being  united  under  a  kind  of  cara- 
pace) to  the  decapodous  Crustacea,  which  are,  on  account  of  this  affinity 
with  one  of  the  conditions  of  insects,  placed  at  the  head  of  their  class.  He 
places  the  Insects  above  the  Crustacea,  because  the  former  leave  the  con- 
dition in  which  they  are  covered  by  a  carapace,  and  advance  a  step  further. 
Finally,  this  philosophical  author  places  the  Lepidoptera  at  the  head  of  the 
insects  (as  Swainson  had  done  upon  different  groands),  because  the  larva 
is  mandibulate,  and  the  adult  insect  perfectly  haustellate,  so  that  it  advances 
further  from  the  larva  condition  than  any  of  the  orders.  See  Lectures  on 
Embryology ;  and  Proceed.  Am.  Assoc.,  Charleston,  1850. 

Imago,  The  perfect  insect  or  imago  appears  when  the  case  of  the  pupa 
is  split,  and  in  the  winged  species,  the  wings,  which  were  closely  folded; 
begin  to  expand  and  take  their  final  shape.  The  imago  difiers  from  the 
larva  in  having  the  body  divided  into  the  three  principal  divisions  of  head, 
thorax,  and  abdomen. 

The  integument  of  insects  contains  a  peculiar  principle,  named  chitine 
by  Odier,  which  constitutes  a  third  or  fourth  of  its  bulk.  It  resembles  bone 
somewhat  in  its  composition,  as  it  contains  phosphate  of  lime,  and  a  trace 
of  other  compounds  found  in  bone.  The  chitine  forms  part  of  the  derniis, 
which  is  covered  by  a  thin  epidermis.  Coccine  is  another  chemical  con- 
stituent, found  particularly  in  the  genus  Coccus, 

The  head  of  insects  is  usually  regarded  as  a  single  piece,  but  as  the  cor^ 
responding  part  in  the  Crustacea  is  considered  to  be  made  up  of  minor  parts, 
it  has  been  proposed  to  extend  the  same  theory  to  the  class  under  con*, 
sideration,  either  allowing  as  many  theoretical  segments  as  there  are  kinds 
of  appendages,  or  allowing  two  kinds  of  appendages  to  some  of  them.  Of 
these  two  modes  of  viewing  the  question,  the  former  is  preferred  in  stud}nng 
the  Crustacea,  and  should  therefore  have  the  preference  in  this  class. 

The  organs  concerned  in  manducation  (enumerating  them  from  above) 
are,  the  upper  lip  or  labrum,  the  tjiandibuke  or  upper  jaws,  the  maxillas  or 
lower  jaws,  the  tongue  or  ligula,  and  the  lower  lip  or  labium.  BruH^ 
divides  the  ligula  into  an  upper  organ  or  epipharynx,  and  a  lower  one  or 
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hypopharynz,  on  the  ground  that  the  ligula  may  be  superior  or  inferior, 
both  portions  being  sometimes  present,  although  unequally  developed.  If 
Che  lips  and  ligula  be  considered  to  be  formed  by  the  union  of  a  right  and 
left  hand  piece,  they  will  correspond  to  four  pairs  of  organs  like  the  right 
«tnd  left  mandibles  and  maxillae,  making  six  sets  of  organs  corresponding  to 
as  many  theoretical  segments.  Brull^,  who  proposes  this  theory,  does  not 
take  the  eyes  or  antennae  into  account  in  his  enumeration. 

The  various  organs  composing  the  mouth  of  insects  have  not  the  same 
degree  of  development  in  all,  some  being  very  conspicuous  in  certain  cases, 
and  obscure,  modified,  or  obsolete  in  others.  The  distinguished  Savigny, 
the  entomologist  who  accompanied  Bonaparte's  celebrated  Expedition  to 
Egypt,  discovered  the  remarkable  fact  that  the  antlia  or  spiral  sucker  of  a 
Imtterfly,  and  the  maxillae  of  a  coleopter,  are  modified  ccmditions  of  the 
same  organs ;  and  he  extended  this  comparison  to  the  mouth  of  all  the 
orders.  The  haustellum  of  a  fly  is  composed  chiefly  of  the  labium,  and  the 
promuscis  of  a  hemipter  of  the  maxillae  and  mandibles. 

Without  attempting  to  divide  the  head  of  insects  into  theoretical  seg- 
ments, its  various  minor  parts  must  be  indicated  for  the  purposes  of  reference 
and  description.  Its  general  form  is  more  or  less  globular,  with  many 
variations,  and  it  has  projections  like  horns,  but  they  are  never  articulated. 
The  head  {caput),  exclusive  of  the  attached  organs,  is  named  the  cranium ; 
the  upper  part  from  the  front  backwards,  is  the  epicranium  ;  the  top  of  the 
head  is  the  vertexy  which  is  usually  the  seat  of  the  stemmata  or  simple  eyes ; 
and  the  posterior  part  is  the  occiput.  The  anterior  margin  is  the  clypeuB, 
and  back  of  this  is  the  front  The  part  between  the  eyes  is  sometimes 
named  the  sinciput;  and  the  sides  of  the  head  gentB  or  cheeks.  The 
principal  part  of  the  head  beneath  is  the  gula.  The  anterior  part  of  the 
head  is  often  prolonged  into  a  rostrum,  as  in  the  Curculionidae. 

The  antenncB  of  insects  are  situated  upon  the  face  near  the  eyes,  by 
which  tbey  are  sometimes  partly  surrounded,  and  they  are  attached  to  tlM 
head  by  a  ball  and  socket  connexion.  These  organs  are  generally  capable 
of  moving  at  the  base,  and  the  various  articulations  move  upon  each  other. 
The  articulations  vary  much  in  form  and  number,  and  afibrd  good  characters 
for  classification.  The  antennae  may  be  shorter  than  the  head,  and  more 
than  twice  the  length  of  the  body,  and  the  number  of  articulations  may 
vary  from  one  to  fifty,  sixty,  or  more.  Long  antennae  are  made  up  either 
of  many  short  articulations  or  of  a  few  long  ones.  The  antennae  often 
differ  in  the  sexes  of  the  same  species,  in  length,  and  in  the  number  and 
form  of  the  articulations.  Among  the  various  forms  of  antennae  may  be 
mentioned  the  «e^aceotts ;  montVt/brm,  shaped  like  a  string  of  beads;  serrate.; 
pectinate  ;  bipectinate,  with  a  pectination  upon  each  side ;  geniculate,  or 
bent  like  an  elbow ;  clavate ;  fiabellate,  d&c.  Some  have  supposed  the 
antennae  to  be  organs  of  feeling,  others  of  hearing,  and  others  of  a  peculiar 
•ense,  but  their  use  is  not  known,  and  may  vary  in  different  orders. 

Eyes,  Insects  have  two  kinds  of  eyes,  compound  and  simple,  named 
respectively  eyes  and  stemmata.  The  former  are  situated  upon  the  sides 
o(  the  head,  and  are  composed  of  many  hexagonal  lenses  placed  in  contact, 
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These  have  been  enumerated  in  various  insects,  and  it  has  been  ascertained 
that  in  the  eye  of  an  ant  there  are  fifty  lenses,  in  a  dragon-fly  twelve 
thousand,  and  in  various  butterflies  from  six  to  thirty  thousand.  The  forib 
of  a  compound  eye  is  round,  oval,  or  kidney-shaped,  in  the  last  case  frdr- 
quently  receiving  an  antenna  in  the  concavity.  The  eyes  often  nearly 
cover  the  entire  head,  extending  upwards  to  bring  their  inner  margins  in 
contact,  so  that  the  greater  part  of  the  surface  of  the  head  has  the  function 
of  a  vast  compound  eye,  as  in  the  dragon-flies  (Libellula).  In  some  insects 
the  eyes  of  the  male  cover  more  of  the  head  than  those  of  the  female. 
Although  there  is  usually  but  one  eye  upon  each  side,  this  is  sometimes 
divided,  as  in  the  flat  water  insect  of  the  genus  Gyrinus,  in  which  half  of 
the  divided  eye  is  above  and  half  below.  In  Tetraopes  (meaning /owr  eyes) 
the  eyes  have  been  divided  by  the  base  of  the  antennae  ;  and  in  some  case^ 
where  they  are  kidney-shaped,  the  emargination  is  so  deep  that  only  a 
narrow  strip  connects  the  two  ends  of  the  eye.  The  stemmata  are  three 
(less  commonly  two,  or  perhaps  even  one)  lenses  or  simple  eyes,  situated 
upon  the  vertex  or  forehead,  and  generally  forming  a  triangle.  The 
stemmata  are  also  named  ocelli,  but  as  this  term  is  also  applie4  to  spots 
resembling  eyes  (as  in  the  wings  of  butterflies),  the  former  term  is 
preferable. 

The  mouth  of  insects,  although  composed  of  the  same  essential  parts, 
has  these  modified  into  two  principal  types  of  structure,  one  of  which  is 
adapted  to  masticate,  and  the  other  to  suck  food.  The  former  is  termed 
mandibulate,  and  the  latter  haustellate,  and  we  have  the  corresponding 
section  of  insects,  Mandihulata  and  Hqustellata ;  but  in  the  Hymenoptera 
we  find  biting  mandibles  in  conjunction  with  sucking  organs. 

In  the  Mandibtdata  the  mouth  organs  are  as  follows :  The  labrum,  or  upper 
lip,  is  a  variously  shaped  horizontal  plate,  articulated  to  the  clypeus  ami 
covering  the  mandibles.  The  mandibles,  or  upper  jaws,  move  laterally  and 
horizontally,  like  scissors.  The  internal  margin  is  sharp,  and  often  toothed, 
and  the  apex  is  generally  curved  inwards.  The  maxilke,  or  lower  jawa, 
are  situated  beneath  the  former,  and  have  a  similar  motion,  but  they  are 
less  robust.  When  fully  developed,  the  maxillse  are  composed  of  four  or 
five  pieces,  namely,  1,  the  cardo,  or  hinge ;  2,  the  stipes,  or  stalk ;  8,  the 
squama,  or  palpifer,  closely  united  with  the  former,  and  supporting  an 
articulated  palpus,  or  feeler ;  4,  the  mando,  or  lacinia,  which  forms  the 
inside  of  the  maxilla,  and  is  clothed  with  stifi*  bristles.  In  the  predatory 
Coleoptera  its  apex  is  curved,  and  often  articulated,  as  in  Cicindela 
(pL  81,  fig.  26).  5,  the  galea^  or  external  lobe  of  the  maxilla,  which 
becomes  a  kind  of  second  or  internal  bi-articulate  palpus  in  Cicindela. 
In  the  Orthopiera  the  galea  is  large,  and  articulated  at  the  base,  and  its 
internal  side  is  concave,  so  that  it  approximates  and  protects  the  mando, 
whence  its  name  of  galea.  The  mando  is  often  absent,  or  united  to  the 
galea,  so  as  to  form  a  single  organ. 

The  labium,  or  lower  lip,  closes  the  mouth  below,  and  although  it  corre- 
sponds with  the  upper  lip,  it  is  a  much  more  complicated  organ.  In  some 
points  of  view  it  may  be  compared  with  a. pair  of  maxill»  united  in  a  single 
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plate,  as  it  has  an  articulated  palpus  on  each  side,  much  like  those  of  the 
former  organs.  The  labium  is  partly  covered  by  and  articulated  with  the 
mentum,  which  is  articulated  to  the  anterior  part  of  the  cranium,  beneath 
named  the  jugulum.  The  labial  palpi  are  attached  one  on  each  side  of  the 
labium  near  the  tongue.  The  projecting  sides  of  the  tongue  are  named 
paraglo3fS€B. 

Thorax.  The  thorax  supports  the  organs  of  motion,  and  is  attached  to  the 
head  of  an  insect  by  a  membranous  connexion.  Its  entire  upper  and  lower 
surfaces  are  named  respectively  tergum  and  pectus.  It  is  composed  of 
three  divisions,  named  protkorax,  mesothorax,  and  metathor€tx  ;  the  upper 
surfaces  of  which  are  termed  pronotum,  mesonotum,  and  metanotum,  and 
the  inferior  surfaces  antepectus,  medipectus,  and  postpectus.*  The 
prothorax  bears  the  anterior  pair  of  feet,  but  as  it  bears  no  wings  it  is 
simpler  in  its  structure,  and  its  theoretical  parts  are  more  difficult  to  discover 
than  those  of  the  two  other  thoracic  segments.  It  is  in  the  latter,  therefore, 
that  we  must  look  for  the  subdivisions  of  these  segments.  These  are 
generally  enumerated  from  the  front  backwards,  when  the  four  subdivisions 
of  the  upper  part  will  be  the  prcescutum^  sctUum,  scutellum,  and  postscu- 
tellum,  and  those  below,  the  paraptera,  sternum,  epistema,  and  epimera. 
The  term  pleura  is  applied  to  the  sides  in  descriptions,  but  it  is  not  limited 
to  any  particular  part.  The  sternum  is  the  chief  central  part  with  which 
the  two  epistema  articulate,  and  the  two  epimera  are  near  the  insertion  of 
the  feet,  and  the  paraptera  (or  tegulce,  or  patagia)  near  the  wings.  New- 
port thinks  it  exists  in  a  rudimentary  condition  in  the  prothorax,  but  Straus 
Dürckheim  thinks  the  part  referred  to  by  that  author  is  the  rudiment  of 
another  segment.  The  mesothoracic  scutellum  is  often  seen  wedged 
between  the  base  of  the  elytra  in  the  Coleoptera  (pi.  SI, ßgs  23,  124,  131, 
&c.).  The  prothorax  and  mesothorax  have  usually  each  a  pair  of  spiracles, 
but  in  the  Hymenoptera  the  second  pair  is  upon  the  metathorax. 

The  chief  appendages  of  the  thorax  are  the  feet,  which  are  never  absent. 
These  organs  have  many  modifications  to  adapt  them  to  their  various  uses 
of  walking,  swimming,  grasping,  leaping,  digging,  &c.  The  thoracic 
cavities  into  which  the  base  of  the  feet  is  fitted  are  named  acetabula,  and 
the  basal  part  of  the  limb  which  enters  them  is  the  coxa  ;  but  this  is 
sometimes  firmly  attached,  so  as  to  have  no  independent  motion.  Next  to 
the  coxa  follows  a  small  articulation  named  the  trochanter ;  then  follows 
the  principal  articulation,  Xhe  femur,  or  thigh,  to  which  succeeds  the  tibia^ 
which  is  often  armed  at  the  end  with  fixed  or  movable  spines,  named 
calcaria.  This  part  is  more  generally  provided  with  spines  and  cilia  than 
the  other  parts.  The  tibia  is  followed  by  the  tarsus,  which  is  made  up  of 
several  small  articulations  named  phalanges,  of  which  there  are  never  more 
than  five.  The  end  of  the  tarsi  is  usually  armed  with  two  claws  named 
ungues. 

*  Prostethus,  ^.,  wonld  be  more  uniform  with  prothorax,  4«.,  than  antepectu».  The 
name  jfrostemtm  cannot  be  used  with  propriety,  as  it  is  applied  to  a  minor  divisioo 
(atemnm,  epbtema)  of  the  bieaat  of  eaeh  thoraeio  segment 
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Insects  which  have  five  articulations  to  the  tarsus  are  named  penia- 
wterous.  Those  with  four  are  named  tetramerous  ;  but  as  a  fifth  immovable 
and  microscopic  articulation  has  been  discovered,  Burmeister  names  this 
form  cryptopentamerous,  and  Westwood,  pseudotetramerous,  a  useless 
addition  of  names,  for,  as  Mulsant  observes,  the  terms  Tetramera,  &c., 
refer  to  the  number  of  free  articulations.  Solier  goes  so  far  as  to  consider 
all  the  Coleoptera  pentamerous ;  but  even  could  the  abortive  articulations 
be  detected,  the  relation  of  the  difierent  groups  would  not  be  altered, 
because  the  tarsi  of  the  Pentamera  would  still  have  five,  and  those  of  the 
Tetramera  four  movable  pieces.  In  the  Heteromera  the  four  anterior  tarsi 
haveßve,  and  the  posterior  pair  four  articulations.  Trimerous,  dimerous, 
and  monomerous  tarsi  are  also  enumerated.  The  anterior  tarsi  are  some- 
times wanting,  as  in  Ateuchus. 

The  wings,  when  present,  are  either  two  or  four,  the  anterior  pair  being 
afiixed  to  the  mesothorax,  and  the  posterior  ones  to  the  metathorax.  Some- 
times the  two  pairs  are  equal,  and  when  they  are  of  unequal  size,  sometimes 
the  anterior  ones  are  the  largest,  as  in  the  Hymenoptera  and  Lepidoptera ; 
and  sometimes  the  posterior  ones,  as  in  the  Orthoptera.  In  the  Coleoptera 
the  anterior  wings  are  converted  into  elytra  for  the  protection  of  the  true 
wings,  not  being  used  as  organs  of  flight.  The  wings  are  composed  of  two 
usually  transparent  membranes,  between  which  various  hollow  nervures  are 
distributed,  and  filled  with  air  from  the  body.  In  the  Orthoptera  (grasshop- 
pers, &c.)  the  upper  or  anterior  wings  (named  tegmina)  are  thicker  and 
narrower  than  the  inferior  ones,  and  the  latter  are  folded  like  a  fan.  In  a 
part  of  the  Hemiptera  the  base  of  the  upper  wings  has  a  leathery  texture. 
All  the  wings  of  the  Hymenoptera,  Lepidoptera,  and  Neuroptera,  are  of  a 
uniform  texture  respectively.  Those  of  the  Lepidoptera  are  covered  with 
minute  scales ;  those  of  the  Neuroptera  have  numerous  reticulating  nerv- 
ures, and  in  the  Hymenoptera  the  nervures  are  but  few.  In  the  Diptera,  or 
flies,  the  anterior  wings  are  used  in  flight,  the  posterior  ones  being  reduced 
to  a  small  knobbed  thread  (kälteres).  In  the  Strepsiptera  the  posterior  wings 
are  fully  developed,  the  anterior  ones  «being  abortive.  In  most  of  the 
orders  of  winged  insects  there  are  genera  and  species  which  have  no 
wings ;  and  some  have  wings  in  one  sex  and  not  in  the  other,  as  in  the 
female  coleoptera,  known  as  glowworms.  In  one  genus  of  Orthoptera  the 
posterior  wings  are  present,  without  a  vestige  of  the  anterior  pair. 

Abdomen,  The  abdomen  is  attached  to  the  metathorax,  either  by  its 
entire  breadth,  or  by  a  portion  of  it  only.  The  upper  surface  is  named  the 
dorsum,  and  the  lower  one  the  venter.  Of  the  nine  distinct  normal 
segments  some  are  occasionally  absent  by  a  union  of  several  into  one.  In 
some  cases  the  segments  of  the  dorsum  and  venter  do  not  correspond  ;  in 
Carabus,  for  example,  the  former  has  nine  and  the  latter  but  five.  In  many 
cases  the  abdomen  of  the  male  has  one  segment  more  than  that  of  the 
female,  and  the  dorsum  has  generally  one  more  than  the  venter.  The  con- 
nexion  between  the  upper  and  lower  parts  of  the  same  segment,  and  between 
the  segments,, is  effected  by  a  membrane,  and  in  the  latter  case  the  base  of 
each  segment  slides  within  the  preceding  one.    The  abdomen  is  moro 
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capable  of  motion  than  the  thorax,  and  in  some  insects  it  is  very  flexible, 
as  in  the  coleoptera  with  short  elytra,  the  wasps,  &c.  The  abdominal 
spiracles  are  situated  at  the  junction  of  the  dorsum  and  venter,  or  in  the 
lateral  margin  of  the  dorsum,  and  nearly  every  segment  has  a  pair  of 
«piracies.  The  abdomen  has  various  appendages,  as  the  forceps  in  the 
male  of  Panorpa,  hooks,  stylets,  ovipositor,  sting,  &c. 

The  nervous  system  of  insects  corresponds  with  the  articulate  type,  being 
composed  of  a  double  cord  with  a  line  of  ganglions.  The  principal  organ 
of  circulation  is  a  dorsal  vessel,  which  is  a  long  muscular  pulsating  heart. 
The  alimentary  canal  offers  many  modifications  to  adapt  it  to  the  various 
kinds  of  food  upon  which  insects  subsist. 

Many  insects,  particularly  the  Coleoptera,  are  luminous  at  night.  Among 
these  are  members  of  the  genera  Elater  and  Lampyris.  In  both  sexes  of 
certain  species  of  the  former  genus,  the  light  is  emitted  chiefly  from  a 
raised  oval  spot  on  each  side  of  the  pronotum,  but  the  sides  of  the  abdomen 
are  luminous  also.  The  light  is  sufiicient  to  enable  a  person  to  read  small 
print,  if  the  insect  be  passed  along  the  lines.  In  Lampyris  the  light 
proceeds  from  the  posterior  extremity  of  the  body,  and  it  is  more  bright  in 
the  female  (which  is  sometimes  apterous)  than  in  the  winged  male.  The 
larvae  of  some  of  the  Lampyrides  are  luminous,  and  in  the  southern  United 
States  there  is  a  small  flat  larva  (probably  of  an  Elater)  about  an  inch 
long,  which  emits  a  strong  phosphorescence  from  all  the  segments,  equal  to 
that  of  Elater  noctilucus ;  and  when  the  head  and  tail  are  brought  together, 
a  brilliant  circle,  like  a  ring  of  diamonds,  is  formed.  According  to  Kirby 
and  Spence,  the  eyes  of  some  nocturnal  Lepidoptera  are  luminous.  In 
several  North  American  species  of  Sphinx  we  have  observed  eyes 
apparently  phosphorescent,  by  dim  candlelight,  or  when  shaded  from  its 
direct  light;  but  this  false  phosphorescence  has  always  disappeared  when 
the  light  was  extinguished,  so  that  in  these  cases,  at  least,  there  was  only  a 
peculiar  reflection. 

Many  insects  imitate  the  possum  in  simulating  death  when  disturbed ; 
some  allow  themselves  to  drop  frcyn  leaves ;  elaters.  when  unable  to  escape 
by  running,  either  simulate  death,  or  by  a  click  throw  themselves  out  of  the 
way.  The  genus  Brachinus,  when  disturbed,  shoots  out  a  vapor  accom- 
panied by  a  slight  sound.  Some  insects  defend  themselves  by  biting,  some 
by  stinging,  some  by  ejecting  acrid  matter  from  the  stomach  and  mouth, 
and  others  by  exuding  a  disagreeable  scent.  The  caterpillars  of  the  genus 
Papilio  project,  when  disturbed,  a  forked  gland  from  the  neck  above,  which 
is  the  seat  of  a  very  offensive  odor.  The  spinous  tufts  of  some  caterpillars 
have  an  irritating  quality  like  that  of  nettles. 

Sounds  are  emitted  by  various  insects,  and  by  means  of  various  organs, 
as  the  rubbing  together  of  the  wings  in  Orthoptera,  the  end  of  the  abdomen 
against  the  inside  of  the  elytra,  and  the  prothorax  against  the  mesothorax. 
The  male  Cicada  makes  a  very  loud  and  shrill  sound,  which  is  produced 
by  a  peculiar  apparatus  opening  at  the  base  of  the  abdomen.  The  vibrat- 
ing apparatus  is  lateral,  and  the  mirror-like  membranes  within  the  external 
aperture  may  be  destroyed  without  interrupting  the  sound.  A  nocturnal 
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butterfly,  Acherontia  atropos  (pl  80,  fig,  15),  produces  a  plaintive  cry, 
which  is  said  to  proceed  from  the  head.  We  have  discovered  that  a  sound 
is  made  by  an  American  species  of  Lithosia  (another  nocturnal  lepidopter) 
by  vibrating  the  sides  of  the  thorax ;  and  we  have  heard  a  very  low  and 
dull  musical  sound  from  the  hemipterous  genus  Behstoma  (pl  80,  fig.  71), 
produced  apparently  by  a  vibration  within  the  thorax,  and  from  the  low- 
ness  of  the  note  produced,  a  large  portion  of  the  organs  must  be  concerned 
in  producing  it. 

The  relations  of  insects  to  man  are  more  numerous  and  important  than 
those  of  the  other  classes  of  animals  excepting  the  domestic  breeds,  and 
they  exceed  these  in  the  importance  of  their  history.  Almost  every  year 
new  enemies  to  the  various  vegetable  productions  cultivated  by  the  farmer 
and  gardener  make  their  appearance,  the  history  of  which  must  in  many 
cases  be  known  before  the  proper  means  can  be  taken  to  prevent  their 
increase.  Often  the  noxious  insect  has  a  destroyer  in  some  other  insect, 
and  the  latter,  being  seen  about  the  infested  vegetable,  is  often  mistaken  for 
the  real  enemy.  Some  insects  destroy  the  leaves  and  blossoms  of  plants, 
as  the  larvae  of  butterflies  ;  the  larvae  of  some  Coleoptera,  especially  those 
of  some  of  the  beetles  {pl.  SI,  fig.  130),  are  very  destructive  to  the  roots 
of  grass,  which  they  sometimes  destroy  to  such  an  extent  that  the  sod  can 
be  taken  up  in  large  flakes.  An  instance  is  related  of  a  farmer  whose  crops 
were  entirely  destroyed  by  the  larvae  of  Melolontha  {pl  81,  fig.  130),  of 
which  eighty  bushels  were  collected.  At  one  time  the  cultivation  of  the 
sugar  cane  had  to  be  abandoned  on  account  of  the  increase  of  an  ant 
{Formica  saccharivora),  which  destroyed  all  the  plantations ;  and  on  the 
eastern  continent  large  tracts  are  sometimes  rendered  desolate  by  the 
ravages  of  the  large  grasshopper,  Locusta  migratoria.  The  CurculionidcB 
(including  the  weevils)  {pl  SI,  figs.  67-76)  are  destructive  to  various  kinds 
of  grain  and  seed ;  the  CeramhydcUe  {pl  81,  fig.  50,  &c.)  destroy  growing 
and  dead  wood ;  Bostrichus,  &c.,  perforate  the  bark  ;  and  the  Aphides  and 
other  families  suck  the  sap ;  so  that  amongst  the  various  orders,  all  parts  of 
a  plant,  from  the  root  to  the  seed,  whether  living  or  dead,  are  subject  to 
destruction. 

Insects  are  frequently  useful  to  plants  in  bringing  the  pollen  to  the 
pistils,  and  thus  securing  the  continuance  of  the  species  in  cases  where 
this  could  not  be  efiected  except  by  such  extraneous  means.  The  insects 
which  feed  upon  honey  and  pollen  effect  this  object,  not  only  in  cases  where 
the  stamens  and  pistils,  although  together,  present  difficulties  in  the  mode 
of  getting  the  pollen  to  the  latter,  but  in  those  cases  where  the  plants  are 
dioicous,  when  it  sometimes  happens  that  thestaminateand  pistillate  flowers 
are  several  miles  apart.  Moreover,  the  stamens  and  pistils  often  arrive  at 
maturity  at  different  periods  in  the  same  blossom,  so  that  the  ripe  pollen  is 
carried  upon  the  hairy  body  and  limbs  of  the  insect  to  the  mature  pistils  of 
a  different  tree. 

The  predaceous  insects  are  useful  in  destroying  those  which  feed  upon 
vegetables,  and  they  attack  both  the  perfect  insects  and  their  larvae.  The 
parasitic  families  destroy  an  immense  number  of  caterpillars,  and  the  larva 
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of  flies  which  destroy  vegetaUes,  and  their  size  is  so  graduated  that  they 
are  capable  of  destroying  iarvie  of  all  sizes,  from  those  several  inches  in 
length,  to  such  as  do  not  exceed  one  twenty-fifth  of  an  inch. 

Insects  in  their  various  states  constitute  the  food  of  many  beasts,  birds, 
reptiles,  and  fishes.  Some,  as  the  large  grasshoppers,  are  sometimes  dried 
and  eaten  in  the  Levant ;  some  savage  nations  eat  the  large  grubs  found  in 
rotten  wood ;  and  the  cosius^  which  the  ancients  esteemed  as  a  great  deli- 
cacy, was  a  larva  of  some  kind,  and  an  allied  one  is  now  eaten  in  Brazil 
Ants  are  eaten  by  the  savages  of  Brazil,  the  formic  acid  probably  replacing 
the  vinegar  used  in  civilized  gastronomy  ;  whilst  some  of  the  lowest  savage 
tribes  devour  their  own  vermin. 

The  various  species  of  blistering  flies  are  employed  under  the  name  of 
cantkarides ;  the  genus  Coccus  furnishes  the  beautiful  dyeing  material 
cochineal ;  the  galls  formed  on  oak  trees  by  insects  of  the  genus  Cynips^ 
are  used  in  the  arts ;  and  insects  furnish  honey,  silk,  and  manna. 

Caprification  is  an  art  which  has  been  practised  from  a  remote  period. 
It  consists  in  causing  figs  to  ripen  by  suspending  upon  the  trees  branches 
of  the  wild  fig  tree  (named  caprificus  by  the  Romans),  which  is  infested  by 
an  insect  which  pierces  the  fruit  and  causes  it  to  ripen. 

The  indigenes  of  Brazil  have  made  a  curious  surgical  application  of  ants, 
many  of  which,  when  they  attack  with  their  mandibles,  will  allow  them- 
selves to  be  pulled  to  pieces  rather  than  let  go.  When  one  of  these  natives 
has  received  a  cut,  the  sides  of  the  wound  are  brought  together  carefully, 
and  an  ant  adapted  for  the  purpose  is  made  to  bite  the  conjoined  edges, 
when  the  body  is  torn  from  the  head,  the  process  being  repeated  according 
to  the  length  of  the  wound,  so  that  the  natives  are  often  seen  with  rows  of 
ant  heads  upon  various  parts  of  the  body. 

Although  insects  are  essentially  terrestrial,  there  are  families,  the  mem- 
bers of  which  swim  upon  the  surface  (as  Gyrinus),  or  walk  with  the  body 
raised  above  it  (as  Gen'is,  or  Hydrometra),  the  tips  of  their  feet  touching 
the  surface,  and  a  few  which  walk  upon  the  bottom  (as  Nepa).  These  are 
almost  entirely  confined  to  the  fresh  waters.  Westwood,  however,  describes 
a  genus  (Micralymma)  which  inhabits  the  coasts  of  the  sea  between  high 
and  low  water  mark,  under  such  circumstances  that  it  must  remain  four  hours 
under  water  at  each  tide,  and  he  mentions  other  instances  of  Coleoptera 
remaining  beneath  salt  water  for  shorter  periods.  (Mag.  Zool.  and  Bot.  ii. 
124.)  According  to  Audouin,  a  small  carabideous  insect,  Aepus  fulvescens, 
passes  a  great  part  of  the  time  beneath  the  sea,  holding  a  small  quantity  of 
air  among  the  bristles  with  which  it  is  in  part  clothed ;  but  whether  it  can 
abstract  oxygen  from  the  water  when  this  is  exhausted,  has  not  been  deter- 
mined. It  is  probable,  however,  that  this  power  exists  in  the  coleopterous 
genus  Elmis,  and  some  allied  ones,  the  species  of  which  are  small,  tardy  in 
their  movements,  and  unable  to  swim.  They  live  affixed  to  stones  at  the 
bottom  of  fresh  waters,  which  are  sometimes  so  rapid  that  the  insects  could 
not  reach  the  surface  and  return  to  the  position  in  which  they  are  found. 

Among  the  insects  which  walk  upon  the  water,  the  most  remarkable  is 
the  genus  Ualobales  (allied  to  Gertns),  which  is  found  far  at  sea  in  the 
346 


Digitized  by 


Google 


ABTK5ÜLATA.  14* 

Southern  Atlantic  and  the  intertrc^ical  regions  of  the  Pacific.    Most  of  the 
species  have  been  described  from  wingless  individuals,  probably  larv». 


Orden  of  Insects. 

The  distribution  of  insects  into  orders  has  been  one  of  the  chief  problems 
of  Entom(d(^,  and  one  about  which  there  is  a  great  want  of  unanimity. 
Latreille,  the  father  of  modem  Entomology,  who  was  bom  in  17^2,  and 
devoted  a  long  life  to  the  science,  proposed  a  system  in  1706,  which  he 
subsequently  modified  in  various  editions  of  his  works,  in  1806,  1817,  1835, 
1820,  and  1882.  In  these  be  adopted  the  foUowing  arrangement  of  the 
orders,  which  is  still  very  generally  followed  : 

A.  Insects  without  wings. 
a.  Without  metamorphosis. 

*  Mouth  mandibulate,  1.  Thysanüba. 
*♦      "       suctorial  (lice),          ...        2.  Parasita. 

b.  A  metamorphosis  (fleas),      ...        3.  Siphonaptbra. 

B.  Insects  with  wings. 
a.  Elytroptera, 

(Anterior  wing  acting  as  a  sheath  for  the  posterior  one.) 
*  Mouth  mandibulate, 
Wing-covers  horny,  metam.  perfect,    .        .        4.  Coleoptera. 
"        "  "  "        imperfect,        .        5.  Dbrmaptera. 

"         "    coriaceous, "  "      .        .        6.  Orthoptera. 

♦*  Mouth  suctorial,     "  "     .        .        7.  Hemiptera. 

b.  Gymnoptera  (wings  alike). 

♦  Wings  four. 

t  Mandibulate,  mandibles  distinct. 

Wings  reticulated,       ....  8.  Neuroptera. 

"       veined, 0.  Hymenoptera. 

ft  Mouth  suctorial,  mandibles  abortive,    .  10.  Lepidoptera. 
♦*  Wings  two. 

f  Two  twisted  halteres  before  the  wings,  11.  Rhipiptera. 

tt  Halteres  two,  behind  the  wings,  .  12.  Diptera. 

It  must  be  borne  in  mind  that  the  same  name  is  in  some  cases  not  given 
to  the  same  group  by  different  authors,  and  that  the  same  order  sometimes 
has  several  names.  The  English  authors  exhibit  a  fondness  for  numerous 
orders,  separating,  for  example,  the  Cicad®  from  the  Hemiptera,  under  the 
name  of  Homoptera. 

After  various  modifications,  Burmeister  proposed,  in  1830.  a  very  different 
arrangement,  founded  principally  upon  the  metamorphosis,  of  which  he 
admits  two  grades,  one  half,  the  other  entire,  according  to  which  he  names 
insects  Hemimetabola  (Ametabola  of  Leach)  and  Holometahola  (Metabola 
of  Leach),  each  of  which  contains  haustellate  and  mandibulate  orders,  of 
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which  the  former  contains  two:  1,  Khynchoia;  %  Grymnognatha ;  and  the 
latter  four :  3,  Antliata,  Fabr.  (Diptera,  Linn.)  ;  4,  PiezatOy  Fabr.  (Hymeno- 
ptera,  Linn.)  ;  5,  Glossata,  Fabr.  {Lepidoptera,  Linn.) ;  and  6,  Eleutherataj 
Fabr.  (Coleoptera,  Linn.).  For  all  these,  except  the  second,  Burmeister  adopts 
the  names  of  Fabricius.  The  peculiarity  of  this  arrangement  is  the  reduc- 
tion of  the  orders  to  six,  and  the  distribution  of  the  minor  parts  of  each,  as 
will  be  observed  in  the  following  sketchi 

The  Rliynchoia  are  made  to  include  the  tribe  and  family  PedicuUfia  (the 
lice),  or  haustellate  Anoplura ;  whilst  the  mandibulate  Anoplura,  or  bird 
lice,  form  the  second  tribe  of  his  order  Chfmnognatha^  under  the  name  of 
Mallophaga,  the  first  tribe  being  the  Physopoda,  from  which  Haliday  and 
most  English  entomologists  form  their  order  Thysanoptera.  The  order 
Thysanura  of  preceding  authors  forms  a  tribe,  next  to  which  succeed  the 
Orihoptera  (including  Blatta)  ;  Dermatoptera  (Forficula,  pi.  SI, ßgs,  1-3) ; 
Corrodentia  (Termes,  Embia)  ;  Subulicomia  (Ephemera,  Libellula)  ; 
Pkcoptera  (Semblis)  ;  Trichoptera  ;  and  Plannipennia  (Sialis,  &c.),  all  as 
tribes  of  the  same  order.  It  results  from  this,  that  the  Neuroptera  and 
Orihoptera,  as  well  as  other  groups  usually  considered  orders,  form  but  one 
order,  in  the  opinion  of  Burmeister.  Erichson  (in  Agassiz's  Nomenclator) 
places  the  Thysanura  as  an  order,  except  that  the  Lepismidcs  are  withdrawn 
and  placed  in  the  order  Orthoptera,  which  is  further  enlarged  by  the 
addition  of  the  Libellulidce,  which  are  abstracted  from  the  remaining 
Neuroptera.  Erichson  admits  the  orders  Thysanoptera,  Epizoa  (lice),  and 
Suctoria  (fleas). 

Burmeister  states  the  principle  upon  which  he  establishes  his  orders  as 
follows :  ''  The  more  marked  the  transformation  the  more  heterogeneous  is 
the  individual  in  the  several  stages  of  its  existence ;  and  as  all  insects 
proceed  from  the  same  point,  those  necessarily,  whose  metamorphosis  we 
call  complete,  must  attain  a  higher  grade  than  the  rest,  which  transform 
themselves  incompletely.  We  thus  obtain  two  chief  groups  among  insects, 
Hemimetabola  and  Holometabola.  Both  commence  a  new  development  in, 
the  organization  of  the  mouth,  as  they  at  first  exhibit  to  us  abortive,  setiform, 
oral  organs,  only  adapted  to  suction,  but  in  the  higher  grades  these  suctorial 
organs  develope  themselves  into  free  mandibles,  with  a  lip  covering  them. 
Thus  each  group  has  Insecta  haustellata  and  Insecta  mandibulata.  Each 
of  these  groups  may  then  be  further  subdivided,  according  to  the  form  of 
the  larva,  the  structure  of  the  wings,  and  the  entire  internal  organization, 
and  these  divisions  constitute  their  orders.  We  thus  obtain  an  arrangement, 
the  principles  of  which  are  deduced  from  the  idea  of  the  entire  insect,  and 
which,  as  this  idea  becomes  separated  according  to  its  several  characters 
and  constituents,  it  consequently  necessarily  and  spontaneously  forms  itself 
by  the  philosophical  laws  of  thought." 

The  orders  of  Latreille  will  be  chiefly  followed  here,  not  because  they  are 
considered  to  be  correct,  but  because  the  accuracy  of  the  modifications 
proposed  by  Erichson  and  Burmeister  has  not  been  sufficiently  tested. 
Moreover,  the  views  of  these  celebrated  entomologists  do  not  correspond. 

Order  1.  Thysanura  (pL  77,  ßg9.  79-84).    In  this  order,  established  by 
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Latreille  in  1796,  and  considered  a  tribe  of  his  order  Gymnognaiha  by 
Burmeister,  the  body  is  i^terous,  more  or  less  cylindrical,  and  often  covered 
with  minute  scales  like  a  silvery  dust.  The  antenn»  are  longer  than  the 
head,  and  the  mouth  is  provided  with  mandibles  and  maxill».  They  are  of 
active  habits,  living  in  woods,  among  moss,  or  beneath  stones  and  bark. 
Some  of  the  small  species  are  sometimes  found  on  the  surface  of  the  water 
near  the  margin,  or  hopping  about  on  the  surface  of  snow  in  winter,  some- 
times in  great  numbers.  The  order  contains  the  two  families,  Podurida 
and  LepismidxB, 

Fam.  1.  Poduridcs.  Here  the  body  is  oblong  or  globular,  the  antennas 
are  rarely  composed  of  more  than  four  articulations,  but  in  the  genus 
Macrotoma  the  three  or  four  articulations  are  divided  into  a  great  many 
rings  or  indistinct  segments,  indicating  an  affinity  with  the  Lepismidss. 
The  palpi  are  indistinct  according  to  some  authors,  and  absent  according  to 
others.  The  mandibles  and  maxill»  are  membranaceous,  the  eyes  simple, 
varying  in  number,  and  the  abdomen  is  four  or  six  articulate.  The  pro- 
thorax  is  sometimes  much  reduced  in  size,  or  wanting  above,  although  a 
part  of  it  remains  below,  to  which  the  anterior  feet  are  attached.  The 
posterior  extremity  is  provided  with  a  spring  or  appendage  bent  along  the 
abdomen,  and  used  in  leaping.  This,  however,  is  wanting  in  the  genus 
Anura,  in  which  the  mandibles  and  maxill»  seem  to  be  absent.  They 
are  usually  confined  to  damp  places,  and  die  very  soon  if  deprived  of 
moisture.  The  oral  aperture  is  so  minute  that  it  is  supposed  they  subsist 
upon  the  juices  of  decaying  vegetable  matter. 

Podura  (pL  77,  ßg.  79 a,  natural  size;  b,  magnified,  exhibiting  the 
caudal  spring).  Smynthurus  {fig,  80)  has  the  abdomen  large  and  globular. 
The  species  of  this  genus  are  often  seen  hopping  upon  the  surface  of  water 
and  snow.  The  dark-colored  species  of  this  family  are  so  abundant  at 
times  as  to  give  the  snow  the  appearance  of  being  sprinkled  with  coarse 
gunpowder.  J.  M.  M'Minn  mentions  their  occurrence  in  the  mountains  of 
Pennsylvania,  in  the  following  words  (Proceed.  Acad.  Nat.  Sei.  iv.  246) : 
^  I  have  frequently  noticed  them  in  mid-winter  on  the  snow,  but  I  never 
saw  such  a  multitude  of  them  together  as  I  witnessed  on  the  17th  of 
Feb.,  1849.  The  snow  was  entirely  covered  for  the  fourth  of  a  mile  along 
the  road,  and  several  rods  on  either  side.  The  mercury  in  Fahrenheit  was 
standing  about  fifteen  degrees ;  the  atmosphere  was  dry  and  clear.  These 
little  animals  were  quite  stupid,  and  to  all  appearance  had  been  but  a  short 
time  there,  and  as  it  was  about  nine  o'clock  in  the  morning,  I  judged  that 
they  arrived  at  night.  Their  motion  was  slow,  and  those  on  the  top  were 
quietly  endeavoring  to  get  under.  The  next  day,  when  I  again  passed  the 
spot,  I  could  not  detect  a  vestige  of  them.  The  wind  had  been  strong  firom 
the  north  for  several  days,  and  I  have  noticed  that  we  had  strong  north 
winds  whenever  I  had  seen  them."  This  species  is  probably  the  Podura 
Kiixicola  described  by  Dr.  A.  Fitch,  who  gives  a  similar  history  of  it  in  his 
account  of  the  "  Winter  Insects  of  Eastern  New  York,"  published  in  the 
Am.  Jour,  of  Agr.  and  Sei.  for  May,  1847. 

Fam,  2.  Lcpinnida.    In  this  family  the  antenno  are  setaceous,  and 
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composed  of  a  great  number  of  small  articulations ;  the  oral  organs  are 
present,  the  palpi  are  conspicuous,  and  each  side  of  the  abdomen 
has  a  row  of  movable  appendages,  which  Latreille  considers  false 
feet,  and  Genrais  respiratory  organs.  The  abdomen  is  composed  of  ten 
segments,  and  terminated  by  a  number  of  multi-articulate  threads,  which 
vary  in  number  according  to  the  genera.  The  genus  Machilus  {pi,  77, 
figs,  81, 84)  has  a  leaping  spring  like  Podura,  and  a  large  compound  eye 
formed  by  the  fusion  of  the  two  which  appear  in  other  genera.  The  genus 
Lepisma  {figs.  82,  83)  is  found  in  houses  in  Europe  and  America,  and  from 
the  silvery  color  of  its  scales,  it  is  sometimes  called  sugar-fish.  It  runs 
rapidly,  and  is  difficult  to  take  without  removing  the  scales.  The  common 
species  is  supposed  to  eat  sugar,  whence  its  name  Lepisma  S€u:chartna, 

Order  2.  Anoplura.  The  order  Anoplura  (thus  named  by  Macleay 
from  the  absence  of  locomotive  caudal  appendages)  was  also  named 
Parasita  by  Latreille,  on  account  of  its  parasitic  habits,  and  Epixoa  by 
Nitzsch,  from  its  occurrence  upon  animals.  In  this  order,  which  includes 
the  lice,  there  are  six  feet,  no  wings,  and  two  or  four  stemmata. 
Burmeister,  as  we  have  already  seen,  places  the  two  families  of  which  it  is 
composed  in  separate  orders,  one,  the  Pediculidm  or  lice,  among  the 
Hemiptera,  and  the  Nirmidcs  or  bird  lice  among  the  Orthoptera,  the  former 
being  haustellate  and  the  latter  mandibulate.  The  general  structure  and 
habits  of  the  two  families  are  very  much  alike,  and  we  have  seen  that  the 
best  characters,  as  those  afforded  by  the  organs  of  respiration,  are  in  certain 
cases  not  uniform  throughout  an  order ;  so  that  in  the  present  case  the 
difference  between  the  oral  organs  of  the  two  families  may  be  of  no  more 
account  than  the  absence  of  special  respiratory  organs  in  some  of  the 
Crustacea.  The  head  and  thorax  are  distinct,  the  antennae  are  short,  and 
composed  of  but  few  articulations  ;  the  tarsi  have  but  one  articulation,  ter- 
minating in  a  simple  nail,  sometimes  doubled  back,  so  as  to  form  a  claw 
adapted  for  holding. 

Fam,  1.  Pediculidm,  The  mouth  is  a  small  suctorial  retractile  rostrum 
placed  beneath  the  head.  The  thorax  is  narrower  than  the  abdomen,  which 
is  large,  and  with  the  segments  (of  which  there  are  from  seven  to  nine) 
distinct.  There  are  six  pairs  of  spiracles.  This  family  contains  several 
genera,  of  which  the  best  known  is  Pediculus,  P.  capitis  {pi.  77,  fig, 
77,  a  be)  infests  the  human  head.  The  eyes  are  a  black  point  on  each  side, 
the  antennae  have  five  articulations,  and  the  general  color  is  pale  yellowish, 
with  a  dark  line  on  each  side.  The  skin  is  tough,  and  sufficiently  translu- 
cent to  exhibit  the  internal  organs.  Lice  multiply  rapidly  with  warmth 
and  moisture.  Leeuwenhoek,  by  keeping  a  male  and  female  in  his  stocking, 
which  he  wore  day  and  night,  ascertained  that  one  of  them  might  increase 
to  five  thousand  in  eight  weeks.  They  are  found  chiefly  on  children  and 
dirty  persons,  more  frequently  upon  the  back  of  the  head,  and  the  use  of 
hair  powder  is  favorable  to  their  increase.  They  are  easily  destroyed  by 
various  mercurial  ointments,  or  an  infusion  of  Cocculus  indicus.  The 
louse  which  infests  negroes  is  a  distinct  black  species  with  a  large  fiat  head. 
Pediculus  vestimenti  (the  clothes  louse)  is  a  second  species  which  is  found 
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upon  the  back  and  breast»  and  in  the  clothing  of  unclean  persons.  It  i» 
more  slender,  with  a  thinner  neck  than  P.  capitis,  and  its  eggs  are  attached 
to  the  hair  of  the  breast  and  arms.  It  is  common  upon  the  lower  classes  in 
Russia  and  Spain.  P.  tabescentium  infests  the  body  also.  It  resembles  P. 
capitis  and  P.  vestimenti,  but  is  a  little  larger,  the  head  round,  the  thorax 
quadrate,  the  abdomen  ending  with  four  bristles,  the  antennse  rather  long, 
and  the  color  pale  yellow.  It  inhabits  the  human  body  in  the  folds  of  the 
skin,  and  is  found  in  connexion  with  the  disease  named  Phthiriasis.  It 
forms  small  scale-like  flaps  of  the  skin,  beneath  which  it  is  found,  particu- 
larly upon  the  back,  breast,  and  neck.  Among  those  who  have  died  of  this 
disease  were  Antiochus  Epiphanes,  Herod,  Plato,  the  emperor  Maximian» 
and  the  poets  Alemanus  and  Ennius.  Burmeister  thinks  this  species  has  a 
spontaneous  origin  in  the  corruption  of  the  fluids  in  old  or  enervated  sub- 
jects. He  states  that  it  is  not  contagious,  as  a  woman  of  seventy  who 
occupied  a  bed  with  her  husband  did  not  communicate  it  to  him.  This 
case  was  cured  by  the  application  of  oil  of  turpentine.  Cleanliness  is  of  no 
avail,  new  lice  being  in  some  cases  produced  until  the  death  of  the  patient 
See  Burmeister's  Manual  of  Entomology,  English  ed.,  p.  307,  §  203 ;  and 
Kirby's  Bridge  water  Treatise,  chap.  1.  The  human  race  is  attacked  by 
still  another  and  smaller  species  of  parasite,  which  differs  so  much  from  the 
former  one,  as  to  constitute  a  distinct  genus  named  Phthirius  (P.  pubis, 
pL  77,  ßg.  76).  The  body  of  this  species  is  short  and  wide,  and  the  thorax 
much  wider  than  the  head.    It  infests  the  axillary  and  inguinal  regions. 

Fam,  2.  NirmicUs,  These  insects  are  chiefly  found  infesting  birds,  and 
are  familiarly  termed  bird  lice.  The  head  is  generally  large  and  triangular, 
rounded  in  front,  and  often  with  pointed  projections  ;  the  mouth  is  beneath ; 
the  labrum,  labium,  mandibles,  and  maxillsB  are  present,  the  last  being  in 
most  cases  minute,  and  either  with  or  without  palpi.  When  the  palpi  are 
present,  they  have  four  articulations.  These  insects  do  not  feed  upon  blood, 
but  the  feathers  upon  which  they  are  usually  found  seem  to  supply  them  with 
food.  A  bird  may  have  from  one  to  five  species  of  these  lice ;  and  the 
same  species  sometimes  inhabits  several  distinct  birds,  but  in  general 
certain  forms  are  confined  to  certain  orders  and  families  of  them. 

The  genus  Trichodectes  of  Nitzsch  belongs  to  this  family,  and  is  found 
upon  Mammalia,  as  the  dog,  cat,  weasel,  bear,  porcupine,  horse,  ox,  sheep, 
deer,  &c.  Gyropus  also  infests  Mammalia.  The  most  useful  single  work 
upon  this  order  is  Denny's  Monographia  Anoplurorum  Britannia,  London, 
1842,  8vo.,  with  26  colored  plates. 

Order  3.  Siphonostoma.  This  name  was  proposed  for  the  fleas  (Pulex, 
and  several  allied  genera)  by  Latreille,  in  1825  ;  Kirby  and  Spence  named 
them  Aphaniptera,  in  1826  ;  Degeer  named  them  Suctoria,  1778 ;  and  some 
restrict  the  term  Aptera  to  them.  The  mouth  approaches  nearer  to  that  of 
the  higher  Diptera,  with  which  order  they  have  the  greatest  affinity,  and  in 
which  they  would  probably  be  placed  by  Burmeister.  Fleas  are  parasitic 
in  their  perfect  state,  infesting  man,  beasts,  and  birds.  The  body  is  com- 
pressed, with  a  tough  shining  integument,  and  transverse  rows  of  bristles. 
There  are  no  wings,  but  these  organs  are  represented  by  two  scales  on 
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each  side.  There  are  two  stemmata ;  the  mouth  is  provided  with  a  tongue, 
two  lancet-shaped  palpi,  and  a  pair  of  long  slender  ma'hdibles  with  serrulate 
edges.  The  maxillary  palpi  have  four  articulations,  and  are  so  long  that 
they  resemble  antennae  (the  antennae  being  inconspicuous),  and  below  these 
there  are  two  maxillae,  shaped  like  triangular  plates.  The  antennae  are 
minute,  situated  behind  the  stemmata,  and  capable  of  being  hidden  in  a 
cavity.  The  feet  are  long  and  bristly,  and  adapted  for  leaping,  and  the 
tarsi  are  pentamerous.  The  larva  of  the  flea  is  a  slender  white  active  grub, 
without  feet,  but  it  is  provided  with  antennae,  and  a  pair  of  posterior  hooks. 
It  attains  its  full  size  in  about  twelve  days,  when  it  spins  a  silken  cocoon, 
and  becomes  a  quiet  pupa,  in  which  the  limbs  of  the  imago  are  visible. 

Fleas  (Pulex  irritans,  pL  77,  fig.  73  a  b)  abound  where  there  are  dogs 
and  hogs ;  in  camps  and  barracks,  where  they  often  swarm  in  the  quarters 
of  the  soldiers.  The  larva  seems  not  to  be  parasitic,  living  upon  the  litter 
of  stables,  &c.  They  are  often  produced  from  eggs  laid  under  the  toenails, 
or  in  the  seams  of  the  drawers  of  uncleanly  persons,  where  they  find 
nourishment  adapted  to  their  wants. 

Pulex  penetrans  (pi.  11,  fig.  12  ab  cd),  the  type  of  Gu^rin's  genus 
Dermatophilus,  is  a  small  species  which  lives  parasitically  beneath  the  skin 
of  the  feet  of  men  and  dogs  in  the  warm  parts  of  America,  particularly. 
Guiana  and  Brazil.  It  is  known  as  the  jigger  (chegoe,  chigo),  and  by  a 
dozen  other  names.  It  is  found  in  sandy  places,  where  it  hops  about  like  the 
other  species,  until  it  finds  a  suitable  resting-place,  when  it  penetrates 
beneath  the  skin  and  forms  serious  sores.  In  this  condition  the  abdomen  of 
the  female  enlarges  to  the  size  of  a  small  pea  (fig.  72  c,  enlarged  and 
inverted),  and  is  found  to  be  full  of  eggs.  The  male  has  not  been  observed, 
and  is  probably  not  parasitic.  They  frequently  lodge  in  the  toes,  especially 
beneath  the  nails,  causing  great  pain  and  inflammation,  and  it  sometimes 
happens  that  the  toes  must  be  amputated,  in  consequence  of  the  sores  to 
which  they  give  rise.  Waterton  saw  the  foot  of  a  negro  which  was  a  mass 
of  ulcers  from  the  neglected  attacks  of  this  insect.  According  to  this 
author,  "  The  Indian  and  Negro  wenches  perform  the  operation  of  extract- 
ing chegoes  with  surprising  skill.  They  take  a  pin,  and,  by  a  very  slow 
process,  they  lay  the  part  bare,  and  contrive  to  work  quite  round  the  bag 
which  contains  the  chegoe  and  its  ofispring.  As  soon  as  this  has  been 
efiected,  they  turn  the  bag  out,  whole  and  uninjured ;  by  which  means  none 
are  left  in  the  hole  to  form  a  new  colony."  Besides  man  and  dogs,  the 
sand  flea  attacks  sheep,  goats,  cats,  hogs,  oxen,  horses,  and  asses. 
According  to  Azara,  it  does  not  extend  beyond  29^  of  south  latitude. 

Ordbb  4.  CoLEOPTEBA  (pi,  81,  figs.  84-148).  This  order  includes  all  the 
insects  with  thin  membranous  wings  on  the  metathorax,  covered  by  hard  cori- 
aceous wing-covers  or  elytra  attached  to  the  mesothorax,  their  color  and  texture 
having  more  or  less  resemblance  to  the  general  exterior  surface  of  the  body. 
The  mouth  is  mandibulate,  and  the  wings  folded  transversely  to  allow  them  to 
be  withdrawn  beneath  the  elytra.  There  are,  however,  exceptions  to  most  of 
the  characters  by  which  groups  in  the  animal  kingdom  are  defined.  The  wings, 
and  even  the  elytra,  are  sometimes  wanting.  The  elytra,  which  unite  in  a 
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straight  line  along  the  dorsum,  lap  the  one  over  the  other  in  a  few  cases ; 
and  in  others  they  are  connate,  or  soldered  together  into  a  sin^e  piece, 
there  being  no  wings  beneath  them. 

The  galea  of  the  maxilte  in  the  Orthpptera  is  rarely  represented  in  the 
Cokoptera,  and  when  it  is,  the  form  is  entirely  different ;  and  the  wings  are 
neither  formed  nor  folded  as  in  that  order.  The  head,  thorax,  abdomen, 
and  feet,  are  distinct,  and  the  prothorax  is  a  conspicuous  part,  capable  of 
motion,  and  allowing  the  head  to  move  upon  it  The  eyes  are  generally 
two  in  number,  and  stemmata  are  extremely  rare.  In  rare  cases  the  eyes 
are  absent.  The  mouth  is  composed  of  a  labrum,  mandibles,  maxill»,  and 
labium,  with  their  appendages.  The  antennas  and  parts  of  the  mouth  are 
extremely  variable,  and  afford  characters  for  genera  and  higher  groups. 

The  abdomen  is  attached  by  its  entire  base ;  beneath  it  is  more  or  less 
hard,  but  above  it  is  membranous,  being  protected  by  the  elytra.  Cokoptera^ 
with  a  few  exceptions,  do  not  fly  with  the  ease  and  rapidity  of  some  of  the 
other  orders,  and  they  do  not  take  wing  so  readily,  it  being  necessary  first 
to  raise  the  elytra  and  extend  the  wings ;  but  in  the  CicindelicUs  and  some 
other  families,  this  is  done  with  remarkable  quickness. 

The  head  and  prothorax  are  often  ornamented  by  horn-like  projections, 
sometimes  resembling  jaws,  as  in  {pi  SI,  fig.  14S)  Scarab^Bus  hercules, 
in  which  the  upper  projection  is  from  the  pronotum,  and  the  lower  one  from 
the  head ;  and  Oryctes  nasicomis  (fig.  145)  has  a  horn  arising  from  its 
head  resembling  that  of  a  rhinoceros.  The  sexes  are  distinguished  in 
various  ways  in  the  different  groups,  as  by  the  antennae  in  some,  and  the 
feet  in  others.  In  some  genera,  as  Lucanus  {fig.  124),  the  mandibles  are 
much  larger  in  the  male  than  in  the  female,  and  of  a  different  form.  This 
order  is  oviparous,  the  male  dies  soon  after  pairing,  and  the  female  after 
depositing  her  eggs.  In  cases  where  the  male  has  not  paired,  it  has  been 
preserved  alive  for  a  period  much  beyond  that  of  its  ordinary  life. 

The  Coleoptera  have  been  studied  more  than  any  other  order  of  insects, 
the  causes  of  which  may  be  stated  as  follows.  With  the  exception  of  the 
Lepidoptera,  they  contain  the  handsomest  species.  The  Lepidoptera  are 
difficult  to  take  in  a  perfect  condition,  and  when  taken  they  require  more 
attention  in  carrying  and  handling,  and  in  expanding  the  wings,  besides 
taking  up  more  room  in  cabinets,  and  being  more  likely  to  be  destroyed  by 
moths  and  other  destructive  larvss.  Coleoptera  present  great  variety  in 
their  structure  ;  their  exterior  hardness  renders  then*  preservation  a  simple 
matter.  It  requires  but  little  trouble  to  collect  and  bring  home  a  great  many 
at  a  time,  and  they  can  be  easily  caught  and  collected  when  insects  which 
are  more  upon  the  wing  are  not  seen.  There  are  more  books  upon  the 
Coleoptera,  which  facilitates  their  study  and  renders  it  more  easy  to  dis- 
cover new  species. 

In  forming  a  collection  of  Coleoptera  (and  these  remarks  will,  in  most 
cases,  apply  to  other  orders),  various  localities  must  be  sought  Many 
frequent  the  blossoms  and  leaves  of  shrubs  and  trees,  various  species  are 
found  in  rotten  wood,  dung,  carrion  {Necrophorui  prefers  dead  reptiles), 
beneath  stones,  logs,  bark,  or  under  the  earth.    Species  which  live  in  funj^ 
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may  be  readily  taken  by  making  a  pile  of  this  material  and  looking  through 
it  in  the  course  of  a  day  or  two.  Some  species  which  live  in  moist  places, 
or  beneath  the  sand  along  the  margins  of  water  courses,  can  be  driven  from 
their  retreats  by  dashing  up  water  with  the  hand.  Hosts  of  small  species 
are  found  amongst  the  grass,  from  which  they  may  be  swept  with  a  canvas 
net  attached  to  a  stout  wire  ring  twelve  or  thirteen  inches  in  diameter,  and 
fixed  in  a  handle  about  two  feet  long.  The  canvas  and  fixtures  must,  be 
sufiiciently  strong  to  allow  briers  and  other  rough  vegetation  to  be  swept 
without  injury  to  it.  A  great  many  species  are  attracted  by  a  light  at  night 
When  captured,  Coleoptera  (and  other  insects  which  are  not  readily  injured) 
should  be  put  into  small  short  vials  in  which  a  little  paper  has  been  put  to 
allow  them  to  cling  to,  but  predaceous  ones  should  be  put  into  a  bottle  with 
a  little  ether  in  it,  as  they  would  destroy  the  others.  For  the  smaller  kinds 
a  bottle  must  be  provided  with  a  quill  (to  be  closed  with  a  stopper)  inserted 
through  the  cork,  througH  which  they  are  to  be  passed  into  the  bottle,  to 
prevent  the  inmates  from  escaping  when  a  new  prisoner  is  to  be  added. 
These  may  be  killed  by  having  a  little  paper  in  the  vial  moistened  with 
ether,  or  by  immersing  the  whole  in  hot  water. 

Each  specimen  should  have  a  pin  of  a  suitable  size  passed  vertically 
through  the  riglU  wing  cover,  to  within  less  than  half  an  inch  of  the  head. 
When  an  insect  is  too  small  to  have  a  pin  passed  through  it,  this  must  be 
stuck  through  the  large  end  of  a  small  triangle  or  wedge  of  thin  card,  about 
one  fourth  of  an  inch  long,  and  one  sixteenth  of  an  inch  wide  at  the  large 
end,  the  opposite  end  being  pointed.  Upon  the  upper  surface  of  the  point 
of  this  card,  small  insects  must  be  gummed,  and  in  such  a  position  that  the 
pin  being  vertical  and  upon  the  right,  and  the  point  of  the  card  towards  the 
left  side,  the  insect  must  cross  it  at  right  angles,  the  right  elytron  being 
towards  the  pin,  and  the  abdomen  towards  the  manipulator,  and  this 
position  must  be  preserved  in  the  cabinet.  The  gum  used  must  be  gum 
arabic,  with  a  little  starch  and  inspissated  ox  gall,  this  being  indispensable 
to  prevent  the  gum  from  flying  with  the  extremes  of  temperature,  and  it  is 
suificiently  adhesive  to  prevent  insects  from  being  jarred  loose  by  touching 
the  pins.  The  same  material  is  to  be  used  in  mending  insects.  The  pins 
used  for  the  small  cards  should  be  small  No.  1  of  the  German  manufac- 
turers, and  in  general  thin  pins  should  be  preferred.  When  insect  pins 
cannot  be  procured,  the  ordinary  kinds  may  be  used,  but  in  this  case  a  great 
many  specimens  must  be  attached  to  cards.  If  pins  are  subsequently  pro- 
cured, the  carded  insects  may  be  placed  for  a  few  hours  in  a  closed  vessel 
of  moist  sand,  when  they  can  be  detached,  and  will  be  sufiiciently  relaxed 
to  allow  them  to  be  pinned  without  breaking  the  antennse  and  feet. 

Specimens  are  to  be  arranged  in  horizontal  rows  on  the  drawei*s  of  a 
cabinet,  made  with  every  joint  close.  The  drawers  for  the  Coleoptera  of 
the  United  States  may  be  from  twenty  to  twenty -four  in  number,  of  a  size 
to  allow  a  glazed  cover  to  each,  of  ten  by  twelve  inch  glass,  the  frame  of 
which  should  both  enter  about  half  an  inch  within,  and  project  over  the 
edge  of  the  drawer  on  the  four  sides,  to  give  double  security  to  the  joint.* 
This  frame  should  be  carefully  fitted  before  the  drawer  is  put  in.  The 
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bottom  should  be  smoothly  covered  with  sheet  cork,  corn-stalk  pith,  the  soft 
root  of  the  southern  tupelo,  or  the  wood  of  Agave  americana.  If  soft  white 
pine  is  used,  a  small  hole  must  be  made  with  an  awl  before  a  specimen  caa 
be  inserted.  The  depth  of  the  drawers  will  depend  upon  the  length  of  the 
pins  used.  The  German  insect  pins  are  If  inches  long,  and  are  preferable 
on  account  of  their  toughness  and  elasticity,  in  which  they  excel  the 
English  and  French  pins.  The  pin  that  hdds  the  insect  will  also  pass 
through  the  label.  A  piece  of  camphor  wrapped  in  gauze  or  other  thin 
material  should  be  placed  in  one  corner  of  every  drawer,  and  should  it  be 
found  from  the  dust  beneath  a  specimen  that  there  is  an  enemy  at  Work 
within  it,  it  should  be  removed  and  subjected  to  a  heat  nearly  equal  to 
that  of  boiling  water.  This  may  be  done  by  placing  it  in  a  covered  tin 
vessel,  which  may  be  immersed  in  another  containing  hot  water.  A  good 
wash  to  destroy  moths  and  the  various  larvae  found  in  collections,  is  com- 
posed of  one  part  of  oil  of  turpentine,  and  six  of  camphorated  alcohol. 
A  few  globules  of  mercury  are  sometimes  placed  in  the  drawers  to  prevent 
the  ravages  of  the  minute  louse-like  Trades  puhatorius.  Constant  care  is 
necessary  to  prevent  collections  from  being  destroyed,  and  new  specimens 
should  be  introduced  with  great  caution,  as  they  may  contain  eggs  which 
will  produce  a  destructive  larva. 

Much  of  the  history  of  insects  remains  to  be  known,  and  larvae  should  be 
drawn  and  described,  and  kept  until  their  final  change  shows  what  they  are. 
By  a  system  of  numbering,  valuable  observations  may  be  made  without  a 
knowledge  of  the  scientific  name  of  an  insect.  This  knowledge  comes 
slowly,  and  the  observer  should  not  relinquish  his  studies  because  he  meets 
with  difficulties.  New  discoveries  are  made  every  year  in  Europe,  whose 
entomology  has  been  long  studied  by  numerous  active  observers,  and  still 
more  important  ones  would  reward  a  similar  class  upon  this  continent, 
where  so  much  remains  to  be  made  known  in  the  various  orders  of 
insects. 

Coleoptera  are  widely  spread,  the  largest  species  being  found  between  the 
tropics.  They  seem  not  to  be  as  hardy  as  some  of  the  Neuroptera  and 
Diptera,  none  being  found  in  Spitzbergen  and  similar  localities.  The 
richest  collection  of  Coleoptera  is  that  of  the  Royal  Museum  of  Berlin, 
which  contains  40,000  species. 

Various  classifications  of  the  Coleoptera  have  been  proposed,  not  one  of 
which  has  acquired  an  exclusive  popularity.  Here  we  follow  that  of 
Westwood,  which  agrees  better  with  the  arrangement  of  Stephens  and 
Latreille,  than  with  that  of  Erichson,  which  will  probably  supersede  them 
in  time. 

The  order  is  divided  into  sections  (Westwood,  Shuckard),  according  to 
the  joints  of  the  tarsi,  which,  ^though  they  are  not  uniform  in  every  case, 
afford  a  remarkably  good  general  characteristic.  This  gives  the  four  sections, 
Penicanera^  Heteromera,  Tetramera,  and  Trimera,  Macleay  divides  the 
Pentamera  into  two  groups  (named  tribes  by  Westwood),  Chilopodomorpha 
and  Chilognathomorpha,  according  as  the  larva- resembles  Scolopendra  and 
Julus ;  and  he  endeavors  to  divide  the  remaining  sections  in  an  analogoii» 
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«nanner  aceordiog  to  the  forms  of  the  larvae.  There  is  A  discrepancy  in 
•Mr.  Westwood's  nomenclature  of  the  Tetramera,  of  which  he  admits  the 
three  ordinary  groups,  but  applies  to  them  the  name  of  sub-sections,  which 
he  does  not  apply  in  the  other  sections.  The  tribes  are  divided  into  groups 
termed  sub-tribes  by  Westwood  (subdivision  by  Shuckard,  and  section  by 
Stephens),  and  each  division  of  the  sub-tribe  is  named  stirps  by  Westwood 
and  Stephens  (and  trU)e  by  Shuckard).  These  divisions  may  be  tabulated 
as  follows : 


•■! 


Tribe,  Sulhiribe.  Stirps, 

rAdeph-ga.     .    .    •  j  2*^^2^^'^*- 
Chüopodomorpha.    J  .  Philhydril'^' 

l^  Rypophaga,   •     •    •  ]  Necrophaga. 
(  Brachelytra. 
(  Cordylocerata,    .     .  j  Clavicornia. 
.Chilognathomorpha, )  '  Lamellicornia. 

(  Serricomia,   .    .    .  j  Macrosternia. 
(  Aprosternia. 

rp.  ,       ( Trachelia. 

'    Thysanuromorpha,   j  ^^^^^  ,,^^^^^ 

(  Melasomata. 

Helminthomorpha, (  Rhyncophora. 

(  LfOngicornia. 

(  Phytophaga. 

Trimbra,  Anoplurimorpha» ] 

(  Scaphisomata. 

The  Cokoptera  of  the  section  Pentamera  have  five  articulations  to  each 
tarsus,  and  they  are  the  most  perfect  and  the  most  numerous  members  of 
Che  order.  In  some  of  the  Hydradephaga  and  Brachelytra  the  tarsi  are 
anomalous,  and  in  the  latter  there  are  dimerous  forms,  and  such  as  have 
four  articulations  to  the  anterior  and  medial  feet,  and  five  to  the  posterior 
ones.  Latreille  divides  the  Pentamera  into  six  families,  Camassiers^ 
Brachelytra^  Serricomia,  Clavicornia,  Palpicomia,  and  Lamellicornia, 
The  first  corresponds  to  the  Adephaga  of  Clairville,  which  include  the 
predaceous  land  and  water  families,  the  former  being  the  Geodephaga, 
containing  the  two  families  Cicindelidce  and  Carabidce ;  and  the  latter  the 
Hydradephaga,  with  the  two  families  Dyticidce  and  GyrinidtB. 

The  Adephaga  have  slender  antennae  and  a  palpiform  bi-articulate  galea 
to  the  maxillae  in  addition  to  the  ordinary  maxillary  and  labial  palpi.  The 
maxillffi  have  a  row  of  stiff  bristles  along  the  inner  margin,  and  the  apex 
armed  with  a  hook. 

Fam,  1.  Cicindelidce,     In  this  family  the  antennae  are  slender,  the  apex 

of  the  maxillae  is  in  most  cases  a  movable  tooth  bent  inwards,  and  in  the 

male  the  anterior  tarsi  are  usually  wider  than  in  the  female.     These  insects 

are  of  a  moderate  size»  often  of  brilliant  colors^  the  head  and  eyes  rather 
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Ui^  the  niandibles  strcmg,  pointed,  curved,  and  toothed,  and  all  the  organs 
of  manducation  and  locomotion  well  developed.  They  inhabit  hot  and 
sandy  localities  and  dusty  roads,  running  rapidly,  and  when  disturbed, 
taking  wing  with  great  facility,  and  alighting  again  at  a  little  distance» 
They  are  very  ferocious,  and  prey  upon  other  insects.  Among  the  genera^, 
Cicindela  (pL  81,  ßgs.  26-29)  is  the  most  abundant  and  the  best  known. 
Between  forty  and  fifty  species  of  the  United  States  are  known,  for 
descriptions  of  which.  Say's  paper  in  the  Trans.  Am.  Phil.  Soc,  vol.  i.,  1818; 
and  that  of  Dr.  J.  L.  Le  Conte  in  the  Annals  of  the  N.  Y.  Lyceum  of 
Nat.  Hist.,  may  be  consulted.  The  name  Cicindela  (accented  on  the  third 
syllable)  is  sufficiently  well  known  to  prevent  names  like  soldier  bug,  or 
Spanish  fly,  from  being  applied  to  them. 

Fam,  2.  Carabidce  (pi.  SI,  ßgs.  11-16).  This- family  corresponds  very 
nearly  to  the  genus  Carabus,  as  viewed  by  Linnaeus.  It  is  allied  to  the 
preceding,  but  the  terminal  tooth  of  the  maxill»  is  hardly  ever  movable,  the 
mandibles  have  in  general  the  predaceous  structure  less  developed,  and  the 
head  is  generally  narrower  than  the  prothorax.  These  Coleoptera  are 
predaceous,  feeding  upon  insects,  but  a  few  feed  also  upon  vegetable  food. 
They  are  numerous  in  genera,  species,  and  individuals,  and  they  abound  in 
cold  and  temperate  regions.  Many  of  the  species  are  less  than  an  eighth 
of  an  inch  in  length.  They  inhabit  fields,  where  they  feed  upon  larv»  and 
insects,  and  they  constitute  a  majority  of  those  found  under  stones  and 
rubbish.  They  are  generally  nocturnal,  although  some,  including  the 
subulipalpi,  are  diurnal,  with  habits  much  like  those  of  the  CicindelidaB.  Many 
of  the  species  have  a  fetid  odor,  and  exude  an  acrid  liquid  when  disturbed. 

The  second  stirps,  Hydradephdga  {Hydrocanthari,  Latr.),  have  the 
posterior  and  middle  feet  flattened,  and  margined  with  a  bristly  fringe» 
adapting  them  for  swimming,  and  the  posterior  pair  is  distant  from  the 
medial  feet.  The  body  is  oval  and  depressed,  sometimes  subglobular,  the 
head  broad,  and  the  mandibles  robust.  There  is  much  less  variation  of 
form,  and  fewer  genera  and  species  among  them  than  appear  in  the 
Geodephaga;  and  the  forms  from  difierent  countries  and  climates  present 
but  little  variety,  even  in  color.  Of  the  two  families,  the  DyticidcB  have 
long  antennae  and  short  anterior  feet,  whilst  the  GyrinidcB  have  the  antennae 
short  and  the  anterior  feet  long.  The  former  swim  beneath  the  surface, 
coming  up  occasionally  to  breathe,  and  the  latter  swim  in  circles  upon  it. 
These  insects  swim  with  great  facility,  and  prefer  lakes,  ponds,  or  standing 
water.  Like  the  Geodephaga,  they  are  predaceous,  both  in  their  larva  and 
perfect  state.  They  seldom  leave  the  water  except  to  find  another  locality, 
and  then  they  prefer  flying  by  night. 

Fam.  1.  DytlcidcB.  Dyticus  (D.  marginalisy  pi.  %l,  fig.  17)  includes 
certain  large  species  which  are  destructive  to  young  fish,  larvae,  and  worms. 
They  are  very  hardy,  and  may  be  sometimes  seen  in  small  pieces  of  water» 
when  the  surrounding  parts  are  covered  with  ice.  In  some  of  the  members 
of  this  family  the  elytra  are  smooth  in  the  male  and  sulcate  in  the  female, 
and  in  some  males  the  three  basal  articulations  of  the  anterior  tarsi  are 
enlarged  and  furnished  with  little  organs  like  suckers. 
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Farn.  2.  Ch/rinidcB.  Here  the  antennae  are  short,  and  of  eleven  articu- 
lations, the  eye  of  each  side  is  divided  into  two  parts  by  the  sides  of  the 
head,  and  the  posterior  and  middle  feet  are  flat  and  very  short.  They  swim 
in  circles  upon  the  surface  of  the  water,  sometimes  in  great  numbers,  and 
when  disturbed  they  dive  with  great  facility.  Like  the  preceding  family, 
they  are  sometimes  active  in  winter ;  and  one  species,  according  to  West- 
wood,  has  been  found  upon  Mount  Etna  in  the  region  of  perpetual  snow. 

The  second  sub-tribe  Rypophaga  (or  cleansers)  have  the  antennae  clavate, 
or  thickening  towards  the  apex,  two  labial  and  two  maxillary  palpi,  the 
galea  represented  by  the  exterior  maxillary  lobe,  which  is  generally  dilated, 
and  sometimes  jointed,  seldom  palpiform.  There  are  three  stirpes,  PAt/- 
hydria,  Nfcrophaga,  and  Brachelytra. 

The  Philhydria  partake  of  the  aquatic  habits  of  the  Hydradephaga, 
living  along  its  moist  margins.  They  have  the  body  short,  and  convex 
above,  the  abdomen  covered  by  the  elytra,  the  hind  feet  formed  for  swim- 
ming or  walking,  the  mandibles  small,  the  maxillary  palpi  with  four 
articulations,  and  the  outer  lobe  generally  articulated.  The  Philhydria 
contain  the  six  families :  1,  HeteroceridcB  ;  2,  PamidxB  ;  8,  Helophorida  ; 
4,  Hydrophilidts;  5,  Sphceridiida ;  6,  Ägathidiid<B,  The  first  are  the 
Acanthopodüy  the  second  the  Macrodactyla,  and  the  third,  fourth,  and  fifth, 
the  Palpicomia  of  Latreille. 

In  the  fourth  family,  Hydrophilidce,  the  body  is  ovate  or  hemispherical« 
and  adapted  for  swimming  or  walking  upon  subaquatic  objects.  The  pro- 
thorax  is  narrowed  anteriorly,  and  the  feet  are  compressed.  They  are 
generally  of  dull  tints,  they  prefer  stagnant  waters,  and  some  are  found  in 
those  that  are  brackish.  Some  of  those  which  swim  have  the  tarsi  of  the 
four  hinder  feet  fringed  with  long  hairs.  Hydrophilus  {pi  81,  ßg,  18)  is  a 
genus  of  large  Coleoptera,  with  the  sternum  ending  posterioriy  with  a  long 
spine,  the  antennae  of  nine  articulations,  and  shorter  than  the  maxillary 
palpi.  In  swimming,  the  feet  are  moved  alternately,  giving  a  less  rapid 
motion  than  in  the  predaceous  families ;  and  being  vegetable  feeders  in 
their  imago  state,  they  have  no  need  of  great  locomotive  powers.  The 
female  has  a  posterior  pair  of  organs  for  secreting  a  cocoon  to  contain  the 
eggs.  This  is  nearly  an  inch  in  diameter,  and  is  composed  of  fine  white 
silk  interiorly,  with  a  gummy  coating  which  hardens,  and  is  impervious  to  the 
water.  It  is  aflSxed  to  floating  aquatic  plants.  It  is  formed  in  about  half 
an  hour,  and  the  extremity  of  the  abdomen  serves  as  a  mould  upon  which 
to  form  it.  The  eggs,  to  the  number  of  fifty  or  sixty,  are  inclosed  in  a 
regular  upright  position,  and  the  young  escape  below  where  the  aperture  is 
very  slightly  closed. 

The  second  stirps,  the  Necrophaga  of  Latreille,  have  the  body  depressed, 
the  elytra  often  abbreviated,  the  apex  of  the  antennae  thickened,  the  man- 
dibles generally  prominent,  the  maxillae  with  a  double  membranous  extension, 
the  outer  lobe  slender,  rarely  articulate,  the  maxillary  palpi  with  three  articu- 
lations, or  with  the  basal  articulation  minute,  and  the  feet  ambulatory.  These 
insects  feed  upon,  and  thus  remove  dead  carcases ;  some  remove  decaying 
fungi  in  the  same  manner,  and  some  feed  upon  the  exuding  juices  of 
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plants.  The  families,  according  to  Westwood,  are :  1,  Scaphxiiidm ;  2,  SU» 
phid€B  {pi  Shßg.  104);  3,  Nitidulida  {fig.  102)  ;  4,  Engidce  ;  5,  Paussida  ; 
6,  Mycetophagid€B ;  1,  DermestuUs.  Stephens  places  the  Erotylidcs  here 
also,  but  with  the  exception  of  the  tarsi,  their  affinities  are  with  the  Trimercu 
In  rare  cases  in  the  MycetophagicUB,  the  tarsi  are  tetramerous  and 
heteromerous. 

In  the  Silpkidcs  the  body  is  depressed,  the  antennas  clavate,  with  eleven 
articulations,  of  which  the  terminal  four  or  five  form  the  head.  The  genus 
Necraphorus  {pi,  81,  figs,  105,  106)  is  remarkable  for  finding  the  carcases 
of  small  animals  soon  after  death,  burying  them  by  working  the  earth  from 
beneath  them,  and  afterwards  covering  them.  The  female  deposits  her 
eggs  in  these  buried  carcases. 

The  larvae  of  the  Dermestid€B  destroy  animal  matter,  especially  dried 
skins.  Dermestes  lardarius  is  well  known,  firom  its  attacks  upon  stores  of 
beef  and  pork ;  and  Anthrenus  is  very  destructive  to  the  various  animal 
objects  preserved  in  museums.  In  their  perfect  state,  the  Anthreni  are 
found  upon  flowers. 

The  Brachelytra  {pi,  81,  figs.  4-6)  form  the  third  stirps  of  the  sub-tribe 
Rypophaga,  and  are  distinguished  by  the  elongated  form  of  the  body  and 
the  shortness  of  the  elytra  (which  seldom  cover  half  the  abdomen),  and 
beneath  which  the  wings  are  closely  folded.  The  antennae  are  generally 
slightly  thickened  towards  the  apex,  the  mandibles  are  robust  and  seldom 
exserted,  and  the  abdomen  is  flexible  and  often  raised  over  the  back  in 
running.  They  run  and  fly  with  great  facility,  and  in  their  habits  are 
allied  both  to  the  Carahidcs  and  to  the  other  Rypophaga.  They  live  about 
dead  animal  and  vegetable  matter,  or  in  damp  localities,  and  some  of  them 
eat  larvae  and  other  living  food.  The  habits  of  the  adult  and  larvae  are  the 
same,  and  they  do  not  differ  much  from  each  other,  which  indicates  a  low 
position  in  the  living  scale.  According  to  Westwood,  this  group  should  be 
considered  a  family  under  the  name  of  Staphylinid<B,  although  it  is  usually 
divided  into  a  number  of  so-called  families.  Most  of  the  species  are  small, 
and  require  a  good  microscope  and  a  good  manipulation  to  study  them 
properly.  Westwood  states  the  sub-families  to  be  the  six  following:  1, 
Siapliylinides  ;  2,  Stenides  ;  3,  Oxytelides  ;  4,  Omaliides ;  5,  Tachyporides  ; 
6,  Pselaphides.  In  the  last  group  there  are  only  three  articulations  to  the 
tarsi,  one  of  which  is  so  small  as  to  have  been  at  first  overlooked,  so  that 
they  were  considered  dimerous,  and  formed  into  a  primary  section  named 
Dimera,  They  are  from  two  to  four  millimetres  long,  and  are  found  under 
stones,  in  meadows,  and  in  ants'  nests.  Dr.  J.  L.  Le  Conte  has  published 
an  interesting  memoir  on  the  North  American  species. 

The  Cordylocerata  of  Westwood  constitute  the  third  sub-tribe  of  the 
Pentamera,  and  include  the  stirpes  Clavicomia  and  Lamellicornia.  The 
stirps  Helocera,  the  name  of  which  is  adopted  from  Dum^ril  by  Stephens,  is 
named  Clavicomia  by  Westwood,  a  term  under  which  Latreille  included 
the  Necrophaga. 

The  Clavicomia  have  the  body  short,  sub-globular  or  sub-quadrate, 
the  antennsB  clubbed,  the  basal  articulation  often  forming  half  the  entire 
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length,  and  the  sternum  in  some  oases  hiding  the  mouth  below.  The  feet 
are  compressed,  and  can  be  drawn  close  to  the  body,  which  has  generally 
cavities  to  receive  them.  This  stirps  contains  the  two  families  ByrrhicUe 
and  HisteridcB,  Hister  (pL  81,  ßgs.  119-J23)  is  the  chief  genus  of  the 
latter  family,  in  which  the  body  is  sub-quadrate,  often  widest  in  the  middle, 
of  a  hard  consistence,  mostly  black,  marked  with  striae  and  punctures,  the 
disposition  of  which  affords  good  specific  characters.  The  elytra  are  some- 
what shorter  than  the  abdomen,  the  antennae  are  elbowed,  and  the  mandibles 
strong  and  projecting.  When  disturbed  they  draw  up  the  feet,  withdraw 
the  antennae  into  cavities  beneath  the  thorax,  and  simulate  death.  They 
are  found  in  carrion,  dung,  and  decaying  fungi.  The  genus  Hololepta  is 
very  flat  and  scale-like,  and  the  species  are  found  beneath  moist  bark.  The 
American  species,  Hetcerius  brunneipennis,  Randall  (Hister),  is  found  in 
ants'  nests.  The  paper  of  Major  John  Le  Conte  on  this  family  may  be 
consulted  in  the  Boston  Jour.  Nat.  Hist. 

The  stirps  Lamellicornia  is  extensive,  and  contains  numerous  distinct 
forms.  The  distinctive  character  is  in  the  antennae,  which  are  short,  of 
nine  or  ten  articulations,  the  last  (generally  three)  forming  a  club  composed 
of  flat  plates  closing  upon  each  other  like  the  leaves  of  a  book.  The 
anterior  tibiae  are  generally  dentate.  The  males  often  difler  from  the 
females  in  having  large  mandibles  and  hom-Iike  projections.  This  stirps 
contains  the  largest  and  some  of  the  handsomest  and  most  splendid  among 
known  insects.  Some  feed  upon  pollen  and  honey,  some  upon  leaves,  and 
many  frequent  excrementitious  and  decaying  vegetable  substances.  The 
larva  is  a  long  fleshy  grub,  generally  white,  curved  in  a  semicircle,  having 
six  feet,  little  capable  of  locomotion,  and  generally  living  in  the  ground. 
The  families  are:  I,  Lucanidce  {pi,  Bl,  ßg.  124);  2,  Geotrupidce  {fig, 
143) ;  3,  ScarahmdcB  {figs.  132, 136-142) ;  4,  Aphodiidce  (figs.  133-35) ;  5, 
Trogidce ;  6,  DynastidcB  (figs,  145-8);  7,  RutelidcB ;  8,  Anaplognathidce ; 
9,  MelolonthidcB  (figs.  129-131);  10,  Glaphyridce  ;  11,  CetoniculcB  (figs. 
125-127). 

The  LucanidcB  (Lucanus,  pi.  81,  fig,  124)  are  considered  by  Westwood 
nnd  others  to  form  a  group  equal  in  value  to  the  remaining  families  united, 
named  respectively  Priocera  and  Petalocera  by  Dum^ril.  The  American 
Passalus  comutus  belongs  to  this  family.  Its  larva  is  white,  and  presents 
the  remarkable  peculiarity  of  having  but  four  feet,  the  posterior  pair  being 
represented  by  a  small  scale  upon  each  side,  which  can  be  moved  rapidly, 
as  if  it  were  a  real  foot.  It  is  found  beneath  the  bark  of  rotten  logs,  and  is 
not  bent  in  a  semicircle,  but  walks  freely  upon  its  inferior  surface.  The 
adult  burrows  in  rotten  wood,  and  may  be  recognised  by  its  shining  black 
color,  large  size,  flattened  parallel  form,  and  quadrate  prothorax  separated 
from  the  striate  elytra.  The  strongly  elbowed  antennae  in  this  family, 
indicate  an  affinity  with  the  HisteridcB. 

The  ScarabcBidcB  (pi.  81,  figs,  132,  136,  140-144)  have  the  front  of  the 

head  extended  into  a  flat  clypeus  used  in  working  in  the  ground,  and  in  the 

dung  upon  which  they  feed.    Many  of  them  form  a  ball  of  dung  (said  to 

contain  the  eggs)  which  one  or  two  of  them  roll  along  until  they  have  found 
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a  suitable  place,  when  they  commence  working  the*  earth  from  beneath  it, 
and  gradually  burying  it.  The  American  Canthon  Itsve  (or  O.  vohens) 
generally  works  in  pairs,  one  pushing  the  ball  backwards  with  its  hind  feet» 
its  posterior  extremity  raised  up,  the  other  walking  up  the  ball  on  the 
opposite  side,  thus  causing  it  to  roll.  The  ball  is  about  three  fourths  of  an 
inch  in  diameter,  and  quite  globular.  Copris  Carolina  makes  a  small  ball, 
which  it  buries  at  once.  Deltochilum  gibbosum  of  the  southern  states  makes 
a  small  ball,  in  the  exterior  of  which  there  is  a  great  deal  of  cow's  hair. 
The  genus  Ateuchus  {pi,  81,  fig.  132)  entered  largely  into  the  mythology 
of  the  ancient  Egyptians,  and  models  and  figures  of  it  are  common  among 
Egyptian  antiquities.  In  Lethrus  cephalotes  {fig.  144),  a  European  insect, 
the  pronotum  and  elytra  nearly  correspond  in  size  and  convexity,  the  feet 
are  long,  and  inserted  near  each  other,  and  the  antennae  terminate  in  a 
reversed  cone. 

The  AphodiidcB  {figs.  133-5)  are  small  oblong  insects  found  in  dung,  some 
of  which  are  black,  and  some  of  brighter  colors.  They  may  be  seen  flying 
slowly  along  the  roads  in  the  warm  days  of  autumn.  The  elytra  cover  the 
entire  abdomen. 

The  DynastidcR  include  some  of  the  largest  Coleoptera,  as  Dyruzstes 
Hercules  {fig,  148),  D.  acteon  {fig.  147),  D.  alsoitus  {fig,  146),  Oryctes  nasi^ 
comis  {fig.  146).  During  the  day  they  live  in  the  earth,  or  in  the  decom* 
posed  matter  of  old  trees,  and  fly  about  at  night.  Scardbceus  tityus,  of  the 
United  States,  is  found  in  old  apple  trees.  In  general,  the  male  alone  has 
the  horn-like  projections. 

MelolonthidcB,  Melolontha  vulgaris  {pi,  81,  fig.  131),  M.  fullo  {fig. 
130),  Rhizotrogus  {fig,  129),  Serica  {fig.  126),  are  examples  of  this  family, 
which  is  important  in  its  relations  with  agriculture. 

The  CetoniidcB,  of  which  Cetonia  {pi,  SI,  fig.  125)  and  Trichius  {fig. 
127)  are  examples,  contain  some  of  the  handsomest  of  known  insects. 
They  feed  upon  the  fluids  of  plants,  as  honey  and  sap,  and  also  upon  parts 
of  the  blossoms. 

The  Serricornia  constitute  the  fourth  sub-tribe  of  the  Pentamera,  and 
include  many  handsome  forms  of  vegetable  feeders,  in  which  the  antennae 
are  generally  short,  and  serrate,  pectinate,  or  filiform,  the  apex  rarely 
thickened.  The  form  is  lengthened,  and  the  elytra  generally  cover  the 
abdomen.     They  include  the  two  stirpes,  Macrostemia  and  Aprostemia. 

The  Macrostemia  {Stemoxi  of  Latreille,  pi,  81,  figs.  22,  23)  contain 
the  genera  Buprestis,  and  many  more  having  the  same  general  characters. 
They  are  included  in  the  three  families,  BuprestidtB,  Ettcnemida,  and 
ElateridcB. 

The  BuprestidcB  include  a  great  number  of  brilliant,  large,  and  medium 
species  resembling  gold  or  precious  stones.  The  body  is  hard,  cylindrical^ 
flattened,  elliptic  or  oval,  the  feet  short  and  weak,  the  elytra  narrowed 
towards  the  end,  the  wings  adapted  for  a  rapid  flight,  the  head  vertical  and 
deeply  inserted  in  the  prothorax,  which  is  attached  by  a  wide  surface  to  the 
mesothorax,  so  that  there  is  but  little  motion  between  these  parts.  They 
are  chiefly  inhabitants  of  warm  climates,  and  the  size  of  the  species  variee 
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from  a  line  to  two  and  a  half  inches.  Buprestis  mariana  (Jig.  22),  to 
which  this  generic  name  properly  belongs,  is  much  like  the  North  American 
M,  virginiana.  Fig.  23  represents  Euchroma  gigas,  which  inhabits 
Cayenne.  The  larvae  in  this  family  bore  in  wood,  and  may  be  frequently 
discovered  under  the  bark  of  pine  logs. 

The  ElateridcB  {pi  81,  figs.  30-88)  are  closely  allied  to  the  Buprestida, 
but  the  colors  are  not  so  brilliant,  and  the  body  is  less  hard.  The  chief 
diflference  is  in  the  structure  of  the  prothorax,  which  moves  so  freely  in  a 
vertical  direction  that  the  insect  can  employ  this  power  to  throw  the  body 
about,  either  to  regain  its  position  upon  its  feet  or  to  escape.  The  {»^ 
sternum  has  a  projecting  spine,  which  fits  into  a  corresponding  impression 
in  the  mesosternum.  They  are  generally  found  among  living  vegetables. 
We  have  found  the  larva  of  the  large  North  American  Alaus  oculatus  in 
the  wood  of  ash  trees.  This  species  extends  from  the  northern  part  of  the 
United  States  to  the  latitude  (19°)  of  Vera  Cruz  in  Mexico. 

The  Aprostemia  (or  Malacodermia)  have  the  antennae  generally  long 
and  serrated,  sometimes  clavate,  and  not  lodged  in  a  groove  of  the  pro- 
sternum,  the  head  deflexed  and  deeply  seated,  the  body  elongate  and 
generally  soft,  and  the  feet  rather  long  and  slender.  The  greater  part  of 
them  are  winged.  The  larvae  feed  either  upon  wood  or  insects,  and  the 
adults  are  found  upon  flowers  or  plants,  in  dead  wood,  or  upon  the  earth. 
Some  are  predaceous.  The  Malacodermes  of  Latreille  include  the  families 
CebrionideSf  Lampyrides,  Melyrides,  ClaironeSy  and  Ptiniores  ;  but  Stephens 
and  Westwood  extend  the  group  considerably  further,  and  the  latter  adds 
the  family  ScydnuBuidcB,  which  Stephens  places  with  the  Heteromera,  With 
this  exception,  the  families  of  these  two  authors  agree,  and  are  as  follows :  1, 
CebrionidcB ;  2,  Cyphonidce ;  8,  LampyridcB ;  4,  Tekphoridce ;  6,  MelyridcB  ; 
6,  CleridcB;  7,  PtinidcB ;  8,  LymexylonidcB ;  9,  BoatrichidcB ;  10,  Scyd- 
nusnidcB, 

The  Lampyridcß  are  well  known  as  the  family  containing  the  fireflies 
and  glow-worms.  The  body  is  lengthened  and  depressed,  and  with  the 
elytra  of  a  soft  consistence,  and  the  head  is  more  or  less  hidden  by  the 
jnrothorax.  Most  of  the  species  seem  to  be  carnivorous.  When  disturbed 
they  draw  in  their  members  and  simulate  death.  The  common  glow-worm 
of  the  middle  United  States  is  the  female  of  Phohiris  versicolor. 

In  the  MelyridcBy  some  of  the  species  of  Malachius  are  remarkable  for 
having  red  lateral  organs  which  they  can  swell  or  relax  at  pleasure,  the  use 
of  which  is  not  known.     The  species  of  this  genus  feed  upon  insects. 

In  the  Clerid€B,  the  larva  of  the  genus  Clems  is  remarkable  for  destroying 
the  larvae  of  bees.  Necrobia  and  Corynetes  are  found  about  old  animal 
carcases,  particularly  upon  the  bones. 

The  family  PtinidtB  contains  various  small  oval  insects  with  the  head 
placed  deep  in  the  prothorax,  the  antennae  eleven-articulate,  filiform,  ot 
sometimes  pectinate.  They  are  of  obscure  colors,  and  counterfeit  death. 
They  are  very  destructive  to  the  woodwork  of  houses  and  furniture,  and 
some  destroy  books  and  collections  of  dried  plants  and  insects.  The 
genus  Anobium  sometimes  strikes  its  iaws  upon  the  wood  in  which  it 
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has  its  station^  in  such  a  manner  as  to  inntate  the  ticking  o(  a 
watch. 

Lymexylon,  the  type  of  the  family  LymexylonideB,  is  very  destinctive  to 
ship  timber  in  the  dockyards  of  Europe. 

The  BoHrichidcB  have  a  hard  cylindrical  body,  a  deeply  seated  globular 
head,  clavate  antennae,  strong  mandibles,  and  the  pronotum  projecting  over 
the  head,  and  often  scabrous.  They  live  in  timber,  boring  holes  in  the  wood 
and  bark. 

With  few  exceptions,  the  section  Heteromera  have  four  articulations  to 
the  posterior  tarsi,  and  five  to  the  others.  They  are  generally  vegetable 
feeders,  and  differ  much  in  their  habits.  Some  live  upon  plants,  and  are 
variously  colored ;  others  live  in  dark  places,  and  are  of  obscure  colors ; 
and  some,  which  are  allied  to  the  latter,  are  found  in  desert  plains.  Latreille 
divides  this  section  into  four  groups,  named  Melasoma,  Taxicomia,  Stene* 
lytra,  and  Trtzchelides.  Westwood  divides  them  into  three  stirpes,  Trachelia^ 
Varicolores,  and  Melasomata.  The  Trachelia  {Pyrockroa,  pi.  81,  fig.  40) 
are  an  extension  of  Latreille's  group  Trachelides,  and  contain  a  number  of 
active  insects,  with  the  body  and  elytra  soft.  They  are  found  upon  plants, 
and  are  generally  of  bright  colors.  The  head  is  enlarged  behind  the  eyes, 
and  the  antennae  are  slender  and  branched. 

Westwood  indicates  the  following  families  in  his  tribe  Trackelia:  1, 
Notoxidce;  2,  Pyrochroidm ;  8,  Lagriida ;  4,  Horiida;  5,  Mordellidee; 
6,  Meloid^e  ;  7,  Salpingida ;  8,  Oedemeridm  ;  9,  Melandryida. 

There  is  a  good  deal  of  confusion  in  the  names  of  several  genera  of 
Heteromera,  on  account  of  an  endeavor  to  set  aside  names  which  should 
stand  on  the  ground  of  priority.  Linnaeus,  the  inventor  of  the  modern 
nomenclature,  applied  certain  ancient  names,  as  Cicindela,  Bvpresiis,  and 
Cantharis,  to  insects,  without  caring  particularly  to  what  insects  they  were 
applied  by  the  ancients,  and  properly,  because  with  the  ancients  these  were 
worthless  vernacular  names ;  and  as  we  do  not  go  either  to  Pliny  or  to  a 
modem  retailer  of  drugs  to  learn  entomology,  we  have  no  particular  interest 
in  knowing  the  names  objects  bear  with  them. 

With  Linnaeus,  the  blistering  flies  formed  a  part  of  his  genus  Meloe,  and 
he  formed  a  genus,  Cantharis,  in  1735,  for  an  insect  to  which  Schaeffer 
applied  the  useless  synonym  of  Telepkonis,  in  1766.  In  1764,  Geoffrey 
properly  separated  the  blistering  flies  from  Meloe,  assigning  to  them  the 
name  Cantkaris  of  the  druggists,  which  he  had  no  right  to  do,  that  name 
being  already  applied  to  a  genus,  so  that  it  was  virtually  .without  a  name  until 
Fabricius,  in  1775,  rectified  the  blunder  of  Geoffrey,  by  naming  the  blister 
flies  Lylta,  a  name  adopted  by  Dejean,  Say,  Erichson,  and  others. 

Many  of  the  Meloidce  have  the  power  of  raising  blisters  when  applied  to 
the  skin,  and  different  species  are  used  for  this  purpose  in  different  coun- 
tries. In  Meloe  (pi.  81,  fig.  7),  one  of  the  elytra  laps  over  the  other  at 
the  base. 

The  tribe  AtrackeKa  have  the  head  enlarged  and  deeply  set ;  they  are  in 
general  dark-colored,  living  in  dark  places,  and  running  slowly  upon  the 
ground.      A  few  of  the  families  are  bright-colored,  and  are  found  upon 
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flowers.  The  families  are :  1,  CistelidcB ;  2,  Hehpidm  ;  8,  Diaperidm  ;  4» 
TenebrionidxB ;  6,  BlapsidcB  ;  6,  PimeliicUe,  Of  these,  the  three  first  are 
variously  colored,  and  constitute  Westwood's  sub-tribe  Varicolores.  The 
remaining  three  are  black  or  obscure,  and  constitute  the  Melasomaia  of 
Latreille. 

The  Tenebrionidm  are  well  known  from  the  meal  bug  {Tenehrio  molitor), 
the  round  hard  larvae  of  which,  as  well  as  the  perfect  insect,  are  found  in 
flour,  sea-biscuits,  &c.,  upon  which  they  feed. 

The  BlapsidcB  of  the  United  States  occur  in  the  region  of  the  Rocky 
Mountains,  whence  they  extend  to  Texas. 

The  insects  of  the  section  Tetramera  include  those  Coleoptera  which  have 
four  movable  articulations  to  all  the  tarsi.  They  are  very  numerous,  and  all 
of  them  are  vegetable  feeders,  both  in  the  larva  and  perfect  state.  They  are 
divided  into  three  stirpes,  of  which  the  Rhincophora  have  the  head  produced 
into  a  rostrum,  and  the  antenn®  generally  short  and  elbowed.  The 
Longicornia  have  long  antennae  and  an  oblong  body  ;  and  the  Phytophaga 
have  a  short  round  body  and  short  antennae.  There  are  many  beautiful 
insects  among  the  Tetramera,  but  except  among  the  Longicornia,  they  are 
generally  less  than  an  inch  long.. 

The  Rhincophora  {pL  81,  ßgß,  65-76)  are  numerous  in  species,  of  which 
about  6000  have  been  described  in  the  great  work  of  Schoenherr.  The 
mouth  is  situated  at  the  end  of  the  rostrum,  which  is  sometimes  very 
slender,  and  as  long  as  the  rest  of  the  body.  The  insects  known  as  weevils, 
which  are  destructive  to  various  kinds  of  seeds,  belong  here,  and  the  seeds 
of  a  great  many  vegetables  are  attacked  by  peculiar  species.  The  elytra 
are  often  connate,  or  united  in  a  single  piece,  and  with  the  exterior  parts» 
■they  are  often  so  hard  that  it  is  difficult  to  stick  a  pin  through  them.  Some 
are  beautifully  marked  with  brilliant  minute  scales,  which  are  favorite 
objects  for  viewing  with  the  microscope.  The  English  have  named  several 
of  these  diamond  beetles,  on  account  of  the  appearance  of  these  scales.  The 
divisions  of  Rhincophora  by  Schcenherr  are  here  given,  from  the  fifth 
volume  of  his  Genera  et  Species  CurcuKonidum,  1839.  It  will  be  observed 
that  his  use  of  the  words  order,  family,  &c.,  is  peculiar  to  himself. 


SüB-FAM.  1.   GbNUINI. 

Ordo  L  Gonatocbbi.  Antennae  geniculate,  basal  articulation  received 
into  a  groove  in  the  side  of  the  rostrum. 

Lbgio  1.  Bracbyrhynchi.  Rostrum  short  and  robust.  Divisions 
(Phalanx  1):  Brachycerides,  Entimides,  Pachyrhynchides, 
Brachyderides,  Cleonides,  Molytides,  Byrsopsides ;  (Phalanx  2) 
Phyllohides,  Cyclomides,  Otiorhynchides. 

Lbgio  2.  Mecorhynohi.  Rostrum  cylindric,  lengthened,  with  the 
antennae  between  its  base  and  middle.  Divisions:  ErirhU 
nides,  Apostasimerides  (sub-divisions :  Cholides,  Baridides^ 
Cryptorhyncides),  Conophorides,  Cionides,  Khyncophorides^ 
Cossonides. 
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Okoo  IL  OkTHocBEL  AntennsD  not  geniculate,  basal  articulation  not 
very  long,  and  not  received  into  a  groove  in  the  rostrum. 
Divisions:  Tanaonides,lthyceride$,  Camerotides, Änüiarhinides^ 
ÄUelabides,  Belide$^  Äpionides,  Ranqfkides,  Cylades,  Ulocerides, 
Oxyrhynchides. 

SUB-FAM.  2.    SfUBII. 

Lboio  1.    Palpi  hidden,  very  short,  antenn®  geniculate  and  clavate, 

tarsi  pentamerous.    Division :  Dryophthoridea. 
Lbgio  2.    Palpi  hidden,  antennn    straight,  not  properly  clavate,  tarsi 

indistinctly    pentamerous.      Divisions :    Ozycorynides,  Bren^ 

thides, 
Lbgio  3.    Palpi    exserted  and    filiform,    tarsi    distinctly    tetramerous. 

Divisions :  Rhinomacerides,  AfUhribides,  Bruchides. 


Schoenherr  excludes  the  ScolytidtB  from  the  Rhynchophora,  and  Westwood 
places  them  at  the  end  of  them.  They  include  various  genera  destructive 
to  forest  trees. 

The  Longicomia  {pL  61,  figs.  44-60)  have  the  antennte  long  and 
tapering,  generally  as  long  as  the  body,  and  not  clavate  ;  the  eyes  generally 
reniform,  and  the  body  elongated.  The  head  is  sometimes  horizontal  and 
sometimes  vertical,  the  front  generally  impressed,  the  prothorax  varying, 
being  convex  or  flattened,  transverse,  globular,  cylindrical  ;  spinose, 
nodulous,  or  smooth ;  presenting  in  Acrocinus  a  movable  spine  (umbo)  on 
each  side.  The  feet  are  generally  slender,  the  tarsi  clothed  with  short  hair 
benieath,  and  the  third  articulation  cordate.  Some  of  the  females  have  an 
ovipositor  to  insert  the  eggs  in  the  bark  of  trees.  They  are  graceful  in 
form,  and  many  of  them  are  brilliantly  colored.  Some  run  and  fly  with 
great  facility,  whilst  others  are  tardy  in  their  movements.  Some  are 
deprived  of  wings  and  confined  to  the  ground  and  low  shrubs.  Some  fre- 
quent flowers  and  others  forest  trees,  and  the  larvae  of  the  latter  are  often 
destructive  to  useful  trees.  The  beautiful  American  Clytus  pictus,  a  species 
marked  with  yellow  lines  \ike  fig.  51,  is  very  destructive  to  locust  trees,  in 
the  branches  of  which  the  larva  bores.  It  also  destroys  young  hickory 
saplings  which  have  been  cut  for  hooping  casks. 

The  larva  of  Ondderes  dngulatus  lives  within  the  dead  branches  of 
hickory,  eating  the  dead  wood ;  and  to  supply  it  with  this  food,  the  female 
deposits  the  e^s  in  little  perforations  which  she  makes  in  the  bark  towards 
the  end  of  the  branches,  which  she  kills,  by  gnawing  a  groove  entirely 
round,  through  the  bark  and  into  the  wood,  which  effectually  accomplishes 
the  object.  The  dead  branch  retains  its  position  long  after  the  dead  insect 
has  left  it.  The  upright  stem  is  often  thus  attacked,  when  a  lateral  branch 
shoots  forth  to  supply  its  place,  which  may  be  similarly  attacked  the  next 
year,  and  this  sometimes  happens  for  four  or  five  years  in  succession,  so  that 
the  top  of  a  young  hickory  tree  sometimes  presents  a  curious  and  mutilated 
appearance. 

There  are  three  families  of  Longicomia :  Prianid€B,  Ceramhycida,  and 
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Lepturidm.  Among  the  genera  figured  in  plate  81,  are  Prianus  {fig.  61), 
Clylus  (figs.  51,  52),  Astynomus  {fig.  54),  Saperda  {fig.  56),  Leptura  {fig. 
46),  Molorchut  {fig.  45).  In  the  last  the  elytra  are  very  short,  and  the 
wings  are  not  folded  under  them.  Serville  is  the  chief  authority  in  the 
arrangement  of  the  Longicornia.  For  the  species  inhabiting  the  United 
States,  the  papers  of  Say,  Haldeman,  and  Le  Conte,  may  be  consulted. 

The  PhytophcLga  is  an  extensive  group  of  short  and  often  polished  and 
bright  colored  insects  which  inhabit  and  feed  upon  plants,  and  many  of  the 
species  are  destructive  to  garden  vegetables.  Latreille  divided  them  into 
Eupoda  (from  the  size  of  the  posterior  feet)  and  Cyclica  (from  their  circular 
form).  The  families  are :  1,  SagindtB ;  2,  CrioceridtB  ;  8,  Cassidida  ;  4, 
Oalerucidm ;  5,  ChrysomelidcB.  The  first  and  second  of  these  belong  to 
the  Eupoda. 

In  the  ChrysomelidcB  the  antennae  are  eleven-articulate,  and  are  inserted 
in  front  of  the  eyes ;  the  head  is  small,  and  inserted  in  the  prothorax,  which 
is  narrower  than  the  elytra.  The  colors  are  generally  bright,  and  resemble 
polished  copper,  gold,  or  steel.  There  are  between  six  and  seven  hundred 
species  known.  They  abound  in  tropical  climates,  and  are  common  in 
temperate  regions. 

In  the  last  section,  Trimera{pl.  81, figs.  88-10 l),oftheColeoptera,  the  tarsi 
have  three  movable  and  distinct  articulations,  with  the  addition  of  a  minute 
and  immovable  one.  The  species  are  of  a  small  size,  the  body  is  short  and 
often  hemispherical,  and  the  antennae  are  short,  with  a  tri-articulate  club. 
Some  feed  upon  plants,  some  upon  fungi,  and  others  upon  the  genus  Aphis. 
The  families  are  :  Erotylidcs  {Clavipalpi,  Latr.) ;  2,  EndomichidxB  {Fungi- 
cola,  Latr.)  ;  8,  Coccinellidm  {Aphidipkagi,  Latr.).  To  these  some  add  the 
PselaphidcB,  the  characters  of  which  assimilate  them  to  the  Brachelytra. 

Fam.  1.  ErotylidcB.  These  insects  are  sometimes  placed  at  the  end  of 
the  preceding  section,  on  account  of  their  tetramerous  tarsi.  The  antennae 
have  eleven  articulations,  they  end  in  a  compressed  club,  and  are  usually 
inserted  in  front  of  the  eyes.  The  edges  of  the  elytra  are  turned  in  upon 
the  venter  laterally,  and  they  are  often  marked  with  impressed  points.  They 
live  upon  plants,  and  the  great  majority  of  the  species  belong  to  the 
American  continent.  The  genera  Triplax,  Languria,  Erotyltis,  and  Dacne, 
have  representatives  in  the  United  States. 

Fam.  2.  Endomychid^e.  These  are  found  in  fungi,  both  in  the  larva 
and  imago  state.  Their  size  is  small,  the  antennae  are  eleven-articulate, 
placed  near  the  eyes,  and  they  are  larger  than  the  head  and  prothorax 
together.  Mulsant  terms  them  SulcicoUes,  from  the  longitudinal  grooves 
of  the  pronotum. 

Fam.  8.  CoccinellidtB  {pi.  81,  figs.  98-100).  This  family  includes  the 
little  hemispherical  insects  known  as  lady  bugs.  They  are  of  bright  colors, 
and  are  often  marked  with  spots.  When  disturbed  they  emit  a  yellow  fluid 
from  the  joints  of  the  feet,  which  was  formerly  supposed  to  be  a  specific  Ux 
the  toothache.  They  feed  upon  Aphides,  but  the  common  large  yellow 
American  species  with  the  black  spots  {CoccineUa  horealis),  eats  cucurbi- 
taceous  plants  both  in  its  larva  and  perfect  state.    These  insects  pass  the 
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winter  in  creTices,  or  under  bark,  in  Httle  colonies.    Mulsant  has  added  a 
considerable  number  of  genera  to  the  family. 

Ordbk  5.  Orthoptbka.  In  this  order  {pL  80,  figs*  78-98)  the  anterior 
wings  (or  tegmina)  are  somewhat  coriaceous  and  veined,  with  the  inner 
margins  overiapping  and  not  meeting  in  a  straight  line  as  in  the  Coleoptera. 
The  mouth  is  mandibulate,  and  much  like  that  of  the  Coleoptera ;  the 
mandibles  and  maxillae  are  well  developed,  each  of  the  latter  being  pro- 
tected by  an  external  jointed  galea.  The  labrum  is  transverse,  the  labium 
four-parted,  and  with  the  tongue,  labial  palpi,  and  maxillary  palpi,  well 
developed.  The  body  is  generally  long,  the  head  vertical,  the  antennas 
slender,  and  the  thorax  much  as  in  the  Coleoptera.  In  some  cases  the  wings 
«re  wanting,  and  sometimes  they  are  so  small  as  to  be  useless.  Some  have 
the  anterior  wings  only,  and  in  one  genus  the  posterior  ones  are  alone 
present.  The  feet  are  well  developed,  but  whilst  some  forms  are  very 
active,  the  movements  of  others  are  remarkably  slow.  The  grasshoppers 
are  perhaps  more  destructive  to  growing  vegetation  than  any  other  family. 
The  MantidcB  eat  other  insects,  and  the  Blattidca  or  cockroaches  destroy 
both  animal  and  vegetable  substances.  The  Orthoptera  are  generally  of  a 
large  size,  and  although  in  bulk  they  probably  do  not  surpass  the  gigantic 
beetles,  in  the  length  of  the  body  and  the  expanse  of  their  feet  and  wings  the 
FhasmidoB  much  exceed  them,  some  of  them  being  eight  or  ten  inches  long. 

The  Orthoptera  are  much  less  numerous  in  species  than  the  Coleoptera, 
although  in  the  number  of  individuals  they  are  at  times  extremely  abundant« 
There  are  six  families:  1,  ForficulidcB ;  2,  Blattid<B;  3,  Mantidce;  4, 
PhasmidtB ;  6,  Gryliidm  ;  6,  LocmtidcB  ;  7,  Acridiida, 

Fam.  1.  ForficididcB.  This  family  is  considered  an  order  by  some 
authors,  under  the  name  of  Dermaptera,  &c.  They  resemble  {Forficula^ 
p/.  81,  figs.  1,  2)  the  Br€u:kelytra,  having  a  slender  body,  and  the  elytra 
short,  but  they  differ  in  the  organs  of  the  mouth,  which  correspond  to  the 
type  of  the  Orthoptera,  From  these  they  differ  in  the  wings,  which  have  a 
peculiar  structure,  and  in  the  peculiar  pincer-like  organ  at  the  extremity  of 
the  abdomen.  The  wings  fold  both  longitudinally  and  transversely  to  bring 
them  under  the  elytra.  They  are  active,  and  feed  during  the  pupa  state,  in 
which  they  resemble  the  typical  Orthoptera,  They  run  and  fly  well,  live 
in  damp  places,  and  feed  upon  vegetable  food.  In  Europe  they  feed  upon 
flowers,  and  are  considered  a  great  pest  by  gardeners,  but  the  American 
species  seems  not  to  destroy  anything  valuable,  nor  is  it  popularly  known  by 
any  name.  Forficula  sits  over  her  eggs  and  carefully  watches  the  young 
when  they  appear.  The  larvae  resemble  the  adults,  but  they  are  without 
wings,  whilst  the  pupae  show  indications  of  them  in  an  undeveloped  state. 
These  insects  are  trimerous,  and  the  antennae  are  long,  slender,  and  composed 
of  many  articulations.     Some  authors  admit  but  one  genus  in  the  family. 

Fam,  2.  Blattida  {Blatta,  pi,  80,  fig,  03).  The  family  of  the  cockroaches 
has  the  body  depressed,  the  head  more  or  less  hidden  under  the  prothorax,  the 
elytra  horizontal,  with  the  inner  edges  passing  over  each  other ;  the  antennae 
are  long  and  setaceous,  the  feet  cursorial,  the  tarsi  five-articulate,  and  the 
apex  g[  the  abdomen  with  two  slender  appendages. 
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The  wings  of  this  family  are  generally  better  developed  in  the  m^e 
than  in  the  female,  and  the  latter  has  a  wider  abdomen,  with  one  or 
two  segments  less  than  in  the  male.  The  eggs  are  contained  in  a  capsule 
resembling  a  small  bean,  with  one  edge  serrulate,  and  this  the  female  carries 
at  her  abdomen  for  some  time. 

These  insects  are  nocturnal,  hiding  by  day  and  roaming  about  in  search  of 
food  at  night.  In  houses  they  are  most  abundant  about  fireplaces.  They 
infest  ships,  which  have  distributed  several  species  over  the  world,  so  that 
it  is  difficult  to  tell  the  original  country  of  some  of  them.  In  tropical  regions 
they  are  extremely  troublesome,  from  their  voracity  and  their  numbers. 

Fam,  3.  MantidcB  {figs.  90,  91).  Body  lengthened,  prothorax  longer 
than  in  the  remaining  thoracic  portion,  anterior  feet  raptorial,  tarsi  five- 
articulate,  antennae  sometimes  pectinate,  apex  of  the  abdomen  with  two 
slender  appendages.  They  are  carnivorous,  and  seize  their  prey  with  the 
anterior  feet.  The  wings  are  horizontal,  and  the  elytra  in  the  males  are 
larger  and  narrower  than  in  the  females.  They  remain  stationary,  waiting 
for  their  prey,  their  prothorax  and  raptorial  feet  raised  as  if  in  the  attitude 
of  supplication,  whence  they  have  been  called  praying  insects,  and  Mantis 
religiosa  (pi  SO,  fig,  90)  has  received  its  trivial  name  from  this  circum- 
stance. They  are  pugnacious,  and  when  confined  together  will  eat  each 
other.  The  Chinese  make  them  fight  for  amusement,  and  it  often  happens 
that  one  will  cut  off  the  head  of  its  antagonist  by  getting  its  neck  within 
the  grasp  of  one  of  its  raptorial  feet.  The  eggs  are  deposited  in  a  single 
body,  and  covered  with  a  gummy  mass  which  hardens  in  the  air.  The  egg 
mass  of  Mantis  Carolina^  of  the  Southern  United  States,  will  serve  as  an 
example.  In  Empusa  (E.  gongylodes,  pi.  SO,  fig.  91),  the  antennae  are  bipec- 
tinate  in  the  male,  and  setaceous  in  the  female.  This  genus  is  remarkable 
for  the  leaf-like  expansions  upon  the  feet. 

Fam.  4.  Phasmidcs  {pi  80,  figs.  89,  92).  Here  the  elytra  are  rudimen- 
tary, the  prothorax  shorter  than  the  remaining  thoracic  portion,  the  antennsB 
setaceous,  all  the  feet  ambulatory,  and  the  tarsi  are  usually  pentamerous. 
These  insects  are  phytophagous,  and  live  upon  trees ;  and  they  present  some 
very  curious  forms.  Some  species  have  wings,  whilst  others  have  not  the 
least  rudiment  of  them.  In  the  species  which  have  large  wings  their 
anterior  margin  is  thickened,  and  covers  the  inner  fan-like  portion  like  the 
outer  stiff  edge  of  a  fan.  Some  of  these  have  been  named  walking-sticks 
from  their  resemblance  to  a  stick.  Cyphocrana  gigas  {fig.  92),  from  the 
Moluccas,  is  ten  inches  long.  The  foliaceous  expansions  upon  the  feet  of 
the  genus  Phyllium  {P.  siccifoIium,fig.  89),  and  the  shape  and  color  of  the 
wings,  give  it  the  appearance  of  a  leaf,  whence  its  scientific  name,  that  of 
walking  leaf,  sometimes  given  to  it  in  English. 

Bacteria  femorata,  figured  in  Say's  American  Entomolc^,  is  found  from 
Pennsylvania  to  Carolina,  upon  chestnut  trees,  the  leaves  of  which  it  eats. 
The  eggs  resemble  certain  seeds ;  they  are  mature  in  autumn,  and  they  are 
probably  laid  upon  the  ground.  This  is  generally  a  rather  rare  insect,  but 
Dr.  Hiester  has  discovered  that  they  occur  in  great  numbers  in  the 
Monocasy  hills  in  eastern  Pennsylvania.  He  says :  *^  In  the  latter  part 
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of  September,  1646,  I  observed,  at  a  great  distance,  the  forest  on  the 
Monocasy  hills  to  be  stripped  of  its  leaves,  and  to  have  a  peculiar  brown 
appearance.  On  inquiry,  I  was  told  that  within  a  month  or  six  weeks 
myriads  of  strange  insects  had  suddenly  made  their  appearance,  and  were 
voraciously  devouring  all  the  leaves  of  the  forest  trees.  I  had  learned,  a  few 
days  previously,  that  some  insect  was  committing  great  ravages  on  the  forest 
trees  at  the  distance  of  twenty-four  nüles  in  the  opposite  direction.  Indivi- 
duals from  both  localities  being  procured,  were  found  to  be  the«ame  insect." 

Fam.  5.  GryllidxB  (pi  80,  ßgs.  86-88).  The  family  of  the  crickets  were 
included  by  Linnseus  in  his  great  genus  Gryilus,  and  on  this  account  there 
is  some  confusion  of  names.  This  family  was  named  Gryllides  by  Latreille, 
and  Achetidce  by  the  English.  The  antennae  are  long  and  filiform,  the  tarsi 
generally  trimerous,  and  the  abdomen  terminating  with  twa  long  set®.  In 
the  crickets  the  males  produce  a  monotonous  stridulating  noise,  by  rubbing 
together  a  peculiar  apparatus  upon  their  elytra.  Although  they  have  a 
general  resemblance  to  the  grasshoppers,  they  difier  in  their  habits,  being 
altogether  terrestrial,  and  having  the  power  of  burrowing  to  a  greater  or 
less  extent.     They  run  well,  but  do  not  leap  as  well  as  the  grasshoppers. 

The  true  crickets  generally  remain  in  their  burrows  during  the  day,  and 
search  for  their  food  at  night.  In  some  countries  they  infest  houses,  particu- 
larly the  kitchens,  where  they  are  attracted  by  the  warmth.  They  seem  to 
live  both  upon  vegetable  and  animal  food.  The  prickets  are  referred  to 
the  genus  Gryilus,  Linn.  {pL  80,  figs,  86,  87),  although  the  English  ento- 
mologists use  the  Fabrician  name  Acheta. 

Gryllotalpa  {fig,  88)  is  a  genus  in  which  the  anterior  feet  are  short  and 
broad,  and  adapted  for  digging,  like  those  of  the  mole,  and  like  this  animal, 
they  burrow  beneath  the  soil,  forming  a  small  bridge  which  marks  their  course. 
In  Europe  it  is  regarded  as  a  noxious  insect,  but  the  American  species  seems 
not  to  be  known  to  horticulturists. 

Fam,  6.  LocustidcB,  Variations  of  this  family  name  are  used  by  the 
French  and  Germans,  but  the  English  name  them  Ghryllidm,  and  the 
Gryllidse  they  name  LocustidcB^  apparently  for  the  purpose  of  making  a  con- 
cession to  the  vulgar  name  locust,  as  used  in  England.  In  this  family  the 
antennae  are  setaceous  and  very  long,  the  wing-covers  deflexed,  the  posterior 
feet  very  long  and  adapted  for  leaping,  the  tarsi  tetramerous,  the  abdomen 
with  a  pair  of  small  filiform  appendages,  that  of  the  female  having  a  sharp 
flattened  ovipositor.  The  males  make  a  loud  stridulation  by  means  of  their 
upper  wings,  near  the  base  of  which  is  a  plate  of  a  peculiar  construction 
for  this  purpose.  Locusta  viridissima  (pi.  80,  fig.  85),  the  cigale  of  the 
French,  is  a  noisy  European  species,  and  the  Platyphyllum  concavum 
or  Catydid,  is  a  familiar  American  example.  Decticus  apterus  (fig,  83), 
2),  verrucivorus  (fig,  84),  are  European  species ;  Poccilocera  morbillosa 
(fig,  82)  is  from  the  Cape  of  Good  Hope.  These  insects  are  more  arboreal 
in  their  habits  than  those  of  the  next  family,  and  from  the  fine  green  color 
of  many  of  them,  they  are  easily  overlooked  among  foliage. 

Fam.  7.  Acridiidm  {pi  80,  figs,  78-81).  This  family  is  named  ^crirfiens 
by  the  French,  Locustidcs  by  the  English,  and  by  Burmeister  Acridiodea. 
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The  body  is  flattened  and  robust.  The  antennsB  are  short,  the  posterior 
feet  saltatorial,  the  tarsi  trimerous,  the  abdomen  has  two  very  short 
appendages,  and  that  of  the  female  is  without  a  prominent  ovipositor. 
These  insects  produce  a  stridulation  by  rubbing  their  hinder  thighs  against 
the  wing-covers,  and  the  large  common  species  of  the  United  States 
(OSdipoda  Carolina),  which  is  found  in  dry  places,  such  as  dusty  roads,  may 
be  seen  hovering  a  yard  or  two  above  the  ground  over  a  single  spot,  the 
wings  then  pfoducing  a  fluttering  sound  which  is  not  heard  in  its  ordinary 
flight.     This  species  is  brown,  with  the  wings  black,  margined  with  yellow. 

Acridium  crisiaium  {fig,  81),  CEdipoda  stridula  (fig.  78),  O.  casrulescens 
{fig.  79),  O.  migratoria  {fig.  80).  The  last  is  two  inches  long,  and  inhabits 
central,  southern,  and  eastern  Europe,  where  it  occasionally  commits  great 
ravages  upon  the  vegetation.  Various  species  are  abundantly  distributed 
over  various  parts  of  the  world. 

Order  6.  Nburoptbra  {pi.  l^^figs.  54-76).  This  is  a  somewhat  irregular 
mandibulate  order,  the  characters  presented  by  it  being  varied,  and  on  this 
account  various  modifications  have  been  proposed  for  it.  In  the  LibellulidtB, 
the  trophi  make  an  approximation  to  those  of  the  Orthoptera,  to  which  the 
order  has  been  united  by  Erichson,  whilst  Kirby  separates  the  Trichoptera 
as  a  distinct  order.  The  antennse  are  generally  setaceous  and  short.  The 
(bur  wings  have  usually  reticulate  nervures  ;  they  are  generally  of  equal  size 
and  consistence,  and  the  posterior  pair  is  not  generally  folded.  The  pupa 
is  sometimes  active  and  sometimes  quiescent.  The  larvae  are  hexapod, 
mostly  predaceous,  and  they  are  either  terrestrial  or  aquatic. 

Blanchard  divides  the  order  into  nine  tribes,  named  after  the  genera 
TermeSy  Embia,  Psocus,  Perla,  Ephemera,  Libellula,  MyrmeUon,  Raphidia, 
and  Phryganea,  the  last  belonging  to  one  section,  and  all  the  rest  to 
another.  Westwood  (who  considers  the  Trichoptera  to  be  a  distinct  order) 
adopts  the  following  arrangement:  1,  Termitidce ;  2,  Psocidm;  8,  Perlida; 
4,  Ephemeridee;  5,  Libellulidce ;  6,  Myrmeleonidce ;  7,  Hemerobiidce ;  8, 
Sialidce;  9,  Panorpidce ;  \0,  Raphidiidce ;  \l,  Mantispidce. 

The  ThripsidcB  {pi.  80,  fig.  51)  form  a  group  of  small  extent,  which 
Burmeister  includes  in  his  great  order  Gymnognatha.  The  species 
are  minute  and  linear,  with  four  narrow  and  equal  wings,  deprived  of 
nervures,  strongly  fringed  with  long  hairs,  and  not  folded.  The  mouth  is 
mandibulate,  the  tarsi  dimerous  and  ending  in  a  vesicle,  as  in  some  of  the 
lower  Arachnida.  They  are  considered  hurtiul  to  plants,  and  it  is  probable 
that  an  American  species  attacks  the  human  skin,  causing  an  itching  like 
that  of  Simulium.  The  pupae  are  active,  and  their  aflinities  are  with  the 
Neuroptera.  There  are  various  species  in  Europe  and  America.  They 
form  Haliday's  order  Thysanoptera,  and  include  a  number  of  genera. 

The  TermitidcB  include  the  genus  Termes  {pi.  79,  fig.  56  a,  5,  c,  (f)  or 
white  ant,  which  presents  many  curious  features  in  its  economy.  The  body 
is  white  and  oblong,  the  antennae  short  and  moniliform,  the  eyes  lateral, 
the  stemmata  two  in  number,  and  the  mouth  mandibulate,  resembling 
that  of  the  Orthoptera  in  having  a  galea ;  and  the  tarsi  are  four-articulate. 
They  live  together  in  societies  composed  of  various  kinds  of  individuals, 
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Besides  the  irale  and  female,  there  are  some  with  a  large  head  and  mandibles, 
which  are  the  soldiers,  named  neuters  by  Latreille.  Pupte  with  the  wings 
folded  under  the  integument,  are  sometimes  seen,  and  the  great  mass  is  made 
up  of  apterous  individuals,  which,  from  occurring  of  all  sizes  (some  of  them 
being  very  small),  must  be  larvse.  They  are  active  in  all  their  stages,  and 
the  larvsB  present  the  curious  fact  of  being  the  general  workers  of  the 
colony.  In  the  American  Termis  fronUdis,  Hald.,  the  pup«  take  their  final 
form  in  the  spring,  when  they  take  wing  in  the  morning  in  great  numbers. 
In  a  few  days  the  wings  drop  off,  and  no  winged  individuals  are  seen.  This 
species  works  galleries  in  logs  and  stumps  of  trees,  and  is  equally  abundant 
in  localities  suited  for  ants,  or  beneath  stones,  when  it  forms  galleries  in  the 
ground,  plastering  them  with  a  hard  mixture  of  clay.  They  are  never  seen 
out  of  their  burrows  except  in  the  winged  state.  A  species  in  Western 
Africa,  T.fatalis  (pL  70,  jig.  66c),  builds  conical  nests  ten  or  twelve  feet 
high,  with  turrets  rising  from  the  surface,  and  having  the  entrances  beneath 
the  ground.  When  gravid,  the  female  of  this  species  {ph  79,  fig.  56  d)  has 
the  abdomen  many  thousand  times  its  natural  size,  being  nearly  three  inches 
long  and  three  fourths  of  an  inch  in  diameter,  and  containing  about  eighty 
thousand  eggs,  which  are  discharged  in  twenty-four  hours.  The  female,  at 
the  time  of  depositing  her  eggs,  is  walled  within  a  hollow  prison  of  clay 
shaped  like  a  flat  apple  or  turnip,  the  margin  of  which  is  perforated  with  a 
row  of  small  holes  through  which  the  eggs  are  said  to  be  ejected.  A  small 
species  in  France  destroys  furniture,  woodwork,  and  records,  its  presence 
being  seldom  known  until  it  is  too  late.  T.  frontalis  has  not  been  known 
to  appear  about  houses.  Dr.  T.  S.  Savage  made  extensive  observations 
upon  T.  fatalis,  which  are  detailed  in  the  fourth  vol.  of  the  Proceed.  Acad. 
Nat  Sei. 

The  little  apterous  louse-like  insect,  Troctes  pulsatorius^  found  among 
books,  belongs  to  the  family  of  PsocidcB.  Perla  bicaudata  {pi.  79,  fig.  67) 
is  a  representative  of  the  Perlidce. 

The  EphemeridiB  {pi.  79,  figs.  70,  71,  72)  are  well  known  by  the  four 
wings  with  nervures  in  both  directions,  the  anterior  pair  much  the  largest, 
the  organs  of  the  mouth  but  little  developed,  and  the  abdomen  ending  with 
long  set®.  The  larvse  live  in  the  water,  and  the  adults  are  fond  of  flying 
in  the  air,  rising  vertically  above  a  certain  spot,  then  falling  slowly  with 
their  wings  expanded.  These  insects  were  known  to  Arbtotle  and  iBIian, 
who  named  them  in  allusion  to  their  short  life,  which  in  general  extends 
from  three  hours  to  a  day,  although  by  keeping  the  sexes  apart  they  will 
live  from  one  to  three  weeks.  When  they  leave  the  pupa  state  they  fly  off 
apparently  perfect  insects,  but  the  succeeding  night  they  cast  off  another 
thin  pellicle  from  all  parts,  including  the  wings,  and  this  being  found  at  a 
distance  from  the  water,  and  bearing  a  considerable  resemblance  to  the 
pupa  case  as  it  stands  attached  by  the  feet  to  various  objects,  conveyä  the 
false  impression  that  the  pupse  are  able  to  walk  a  great  distance  before  they 
are  transformed.  Pictet  of  Greneva  is  the  chief  authority  upon  this 
ÜMttily. 

The  LibellulidiB  are  composed  of  various  genera,  among  which  are 
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Ägrion  (pi  79,  fig,  73),  Calepteryx  (fig.  74),  Libelhda  (fig.  75),  and 
JEschna  (fig,  76).  They  have  the  body  slender,  the  wings  large  and 
reticulated,  the  head,  and  particularly  the  eyes,  large,  the  mouth  well 
developed,  and  they  are  of  predaceous  habits  in  the  larva  and  imago  state. 
In  the  latter  the  feet  are  slender,  adapted  for  standing  rather  than  for  loco- 
motion, and  they  resemble  the  swallow  in  passing  most  of  their  time  and 
taking  their  prey  in  the  air.  They  are  sometimes  found  in  forests,  but 
generally  along  water  courses.  The  larvse  are  aquatic,  and  the  eggs  are 
deposited  upon  the  water  by  the  female,  who  allows  the  tip  of  her  abdomen 
to  touch  the  surface  at  the  time  of  exclusion. 

Among  the  MyrmeleonidcB,  the  genus  Myrmeleon  (M.  libeüuloides,  pL 
'^^f  fig'  60  ;  M.  formicarius,  fig.  61  a)  is  remarkable  for  the  habits  of  the 
larva  (fig.  61  6),  which  forms  a  conical  depression  in  the  ground  where  the 
earth  is  dry  and  pulverulent  (the  dust  of  decayed  wood  being  preferred  in 
the  United  States).  Beneath  the  bottom  of  this  cavity  the  larva  lies  either 
entirely  covered,  or  with  the  mandibles  exposed.  When  an  ant  or  other 
insect  wanders  across  one  of  these  pits,  it  slides  down  the  sloping  side,  and 
the  particles  which  roll  to  the  bottom  indicate  the  presence  of  an  object, 
upon  which  the  larva,  by  upward  jerks  of  the  head,  tosses  up  a  little  shower 
of  dust,  which,  falling  on  and  around  the  intruder,  carries  it  within  reach 
of  its  wily  enemy.  In  Virginia  this  insect  is  called  a  hoodlhug,  and  the 
repetition  of  this  word  over  its  opening  in  a  half  singing  tone,  is  said  to  cause 
the  bug  to  come  from  beneath  its  cover,  although  it  is  probable  that  the 
breath  of  the  operator  is  the  true  cause.  Ascalaphus  (A.  barbarus,  pL  79, 
fig.  59)  is  remarkable  for  having  the  antenn®  knobbed,  as  in  some  of  the 
butterflies. 

In  the  family  HemerobiidcB,  the  larvae  of  Chrysopa  (pi.  79,  figs.  68, 
64)  are  found  upon  plants,  where  they  feed  upon  Aphides.  Drepampteryx 
phatcBuoides  is  remarkable  for  its  resemblance  to  some  of  the  small 
butterflies. 

The  remarkable  American  genus,  Corydalus,  belongs  to  the  Sialidte. 
The  insects  of  this  genus  are  of  a  large  size,  the  mandibles  of  the  male 
resembling  the  horns  of  an  ox.     The  larva  is  aquatic  and  predaceous. 

In  the  PanorpidcB  (pi.  71,  fig.  68),  the  head  is  produced  into  a  rostrum. 
Panorpa  (pi.  71,  fig.  58),  Bittacus  (fig.  57). 

In  the  RaphidiidcB  (Raphidia,  pi.  79,  fig.  55),  the  prothorax  is  long  and 
the  head  flattened,  presenting  a  distant  resemblance  to  a  snake. 

The  MantispidtB  {Mantispa,  pi.  79,  fig.  54)  have  the  body  somewhat  as 
in  Panorpa,  and  the  anterior  feet  are  raptorial,  resembling  those  of  Mantis, 
with  which  they  were  classed  by  some  of  the  earlier  entomolc^sts. 

The  PhryganeidcB  (pi.  79,  figs.  65-69)  constitute  Kirby's  order 
Trichoptera,  which  is  adopted  by  a  considerable  number  of  entomologists. 
The  body  is  soft,  the  wings  are  membranous,  the  posterior  pair  the  larger, 
and  generally  folded  longitudinally,  the  anterior  generally  pilose  (whence 
the  name  of  the  order),  and  the  antennse  setaceous.  The  mouth  is  man- 
dibulate,  but  is  unfitted  for  mastication,  and  the  mandibles  are  obsolete. 
The  pupa  is  inactive,  and  the  larvse  are  aquatic,  and  generally  construct 
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a  case  with  bits  of  gravel,  sticks,  or  grass,  which  they  generally  drag  with 
them,  but  some  of  these  cases  are  affixed  permanently  to  stones.  A  few 
species  form  their  cases  in  the  shape  of  turbinated  shells,  and  these  have 
been  described  as  Mollusca.  In  most  cases  their  food  is  vegetable.  The 
adults  inhabit  damp  places  near  the  water ;  they  run  with  tolerable  ease,  but 
do  not  fly  well.  Hydropsyche  (pL  79,  ßg.  65),  Limnophilus  {fig.  68), 
Phryganea  (figs,  66,  69). 

Order  7.  Hymenoptbra  (pi.  79,  figs.  1-53).  In  this  order  the  body  is 
generally  of  a  hard  consistence,  divided  into  three  distinct  portions.  The 
wings  are  four  in  number  (although  sometimes  absent)  with  few  nervures ; 
in  repose  the  tips  cross  each  other  horizontally ;  and  the  posterior  pair  is 
the  smallest,  and  attached  to  the  anterior  pair  during  flight  by  a  row  of 
minute  hooks.  They  have  a  pair  of  biting  mandibles,  membranous  maxillae, 
with  palpi,  and  a  labium  or  tongue.  The  feet  are  well  developed,  and  the 
tarsi  are  generally  pentamerous.  The  female  has  an  ovipositor  or  sting. 
The  head  and  eyes  are  generally  large,  and  the  stemmata  rarely  absent.  The 
antennse  are  variable,  but  generally  slender,  and  with  thirteen  articulations 
in  the  male,  and  twelve  in  the  female.  The  prothorax  is  much  reduced, 
and  the  mesothorax  well  developed  for  the  insertion  of  the  anterior  wings. 
The  larvsB  are  with  or  without  feet,  and  the  pupa  is  incomplete  and 
incapable  of  locomotion.  The  habits  of  this  order  excite  more  interest, 
and  their  instincts  are  more  striking  than  those  of  any  other.  The  nervures 
or  veins  of  the  wings  (at  least  the  anterior  pair)  are  extensively  used  in 
classification,  each  longitudinal  or  transverse  part,  and  each  intermediate 
area  or  cell  having  its  peculiar  name. 

The  larvfle  of  the  TenthredinidcB  (the  only  ones  which  have  feet)  bear  a 
considerable  resemblance  to  those  of  the  Lepidoptera.  These  feed  upon 
leaves,  others  feed  upon  the  juices  of  living  plants  and  animals  in  which 
the  eggs  have  been  inserted  by  the  mother.  Some  larvse  feed  upon  animal 
food  placed  near  them  by  the  adult,  whilst  others,  like  those  of  ants  and 
bees,  are  regidarly  fed  by  the  neuters.  The  limbs  of  the  pupae  are  free,  but 
inclosed  in  a  filament  Adult  Hymenoptera  are  mostly  found  upon  flowers 
and  fruits,  the  mouth  being  adapted  for  taking  fluids.  In  general  they  do 
not  feed  much,  and  in  a  few  cases  they  are  without  a  mouth. 

These  insects  fly  and  run  well,  and  some  leap  with  facility.  A  few 
simulate  death  when  taken,  bringing  the  abdomen  in  contact  with  the 
thorax  at  such  times.  Some  defend  themselves  by  biting,  and  others  by  a 
poisonous  sting  at  the  extremity  of  the  abdomen,  which  can  be  extended  or 
retracted  at  will.  They  are  of  medium  size,  the  largest  species  (as 
Pompilus  formosus,  Say)  being  much  smaller  than  the  large  Coleoptera, 
Lepidoptera,  or  Orihoptera,  whilst  the  small  species  rival  in  minuteness 
those  of  other  orders. 

Blanchard  divides  the  Hymenoptera  into  thirteen  tribes,  with  French 
names,  corresponding  to  the  family  names:  1,  Apidce;  2,  Vespidce;  3, 
EumenidtB ;  4,  Crabronidm ;  5,  Sphegidce ;  6,  FormicidxB ;  1,  Chrysididce  ; 
S,  ChalcididxB ;  9,  Proctotrupidce ;  10, Ichneumonidee ;  \\,  Cynipidce ;  12, 
SiricidxB ;  13,  TenthredinidtB. 
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Westwood,  who  follows  Latreille  pretty  closely,  adopts  the  foUowing 
arrangement : 

SECT.  I.  TEREBRANTIA,  Latr.  Abdomen  with  a  saw  or  borer  for 
depositing  the  eggs. 

Sub-sect.  1.  Securifera.  Abdomen  sessile,  larvae  feeding  upon  vegetable 
matter,  and  having  a  well  developed  mouth.  Fam.  1,  TenthredinidUB ;  % 
UroceridcB. 

Sub -SECT.  2.  Püpivoäa.  Abdomen  pedunculated,  having  a  borer,  larva 
without  feet,  having  mandibulate  trophi  slightly  developed,  and  generally 
parasitic  in  other  living  insects. 

Division  1.  Spiculifera,  Abdomen  with  an  elongate  plurivalve  oviduct; 
larvae  generally  parasitic  in  other  insects.  Fam,  3,  CynipidtB  ;  4,  Evamida  ; 
6,  IchneumonidcB  ;  6,  ChalcididxB  ;  7,  ProctotrupidcB, 

Division  2.  Tahulifera,  Latreille.  Extremity  of  the  abdomen  tubular, 
retractile,  and  furnished  with  a  minute  sting.  Larvse  feeding  upon  the 
larvae  of  other  Hymenoptera,  or  upon  dead  insects  deposited  by  the  parent 
of  such  larvae  for  the  support  of  the  latter.     Fam,  8,  Ohrysididm. 

SECT.  II.  ACULEATA.  Abdomen  of  the  females  and  neuters  armed 
with  a  poison  sting.  Antennae  of  the  male  with  thirteen,  and  the  female 
with  twelve  articulations. 

SuB-sECT.  1.  PRiEDONEs,  Latr.  Basal  articulation  of  the  posterior  tarsi 
cylindrical,  not  dilated,  nor  formed  for  collecting  pollen.  Larvae  feeding 
upon  other  insects  stored  up,  or  upon  animal  or  vegetable  fluids  provided 
by  the  neuters,  l^am.  9,  CrdbronidcB ;  10,  Larrida;  11,  BembecidcB ;  12, 
SphecidcB;  \Z,  Scoliid<B ;  14,  MutillidcB ;  15,  FormicidcB  ;  16,  Eumenida : 
17,  VespidcB. 

Sub-sect.  2.  Mbllifera,  Latr.  Basal  articulation  of  the  posterior  tarsi 
dilated  and  pollinigerous.  Larvae  feeding  upon  honey  or  pollen  paste 
deposited  by  the  parent  or  collected  by  the  neuters.  Fam,  18,  AndrenidcB  ; 
19,  ApidcB, 

Fam.  1.  Tenthredinidce.  In  this  family  the  body  is  short  and  sub- 
cylindrical,  the  thorax  robust,  and  bearing  large  wings  with  more  numerous 
areas  than  in  the  other  families.  The  antennae  are  short,  the  mandibles 
strong,  and  the  maxillary  palpi  are  six-articulate.  The  abdomen  of  the 
female  is  provided  with  a  pair  of  saws,  which  are  regularly  toothed,  and 
present  various  modifications,  probably  adapted  to  the  nature  of  the  lAaterial 
to  be  sawed,  as  we  know  that  the  saws  used  in  mechanical  operations  must 
be  varied  according  as  the  wood  is  wet  or  dry,  hard  or  soft.  The  two  saws 
are  applied  together  and  worked  with  an  alternate  motion,  one  being  drawn 
back  when  the  other  goes  forward,  sawing  a  groove  in  tender  bark,  or  in 
leaves,  in  the  latter  case  either  beneath  the  ribs,  or  in  the  edge.  In  this  groove 
the  egg  is  inserted.  The  young  live  either  in  galls  which  are  the  result  of 
the  wounds,  or,  coming  forth,  they  feed  upon  leaves.  Some  species  do  not 
saw  grooves  for  the  eggs,  but  affix  them  to  leaves  and  branches.  The 
larvae  in  this  family  have  a  close  resemblance  to  those  of  the  Lepidoptera, 
having,  like  them,  six  thoracic  feet ;  but  they  have  generally  firom  twelve 
to  sixteen  abdominal  or  false  feet,  whilst  those  of  the  former  have  not  more 
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than  ten.  They  are  destruotive  to  various  cultiyated  v^;etable8,  and  aome 
feed  upon  the  leaves  of  the  pine. 

Lophyrus  {pL  70,  ßg,  43)  is  remarkable  for  having  the  antennae  multi- 
articulate,  those  of  the  male  being  bi-pectinated,  and  those  of  the  female 
serrate.  The  larva  of  L.  pini  is  sometimes  very  destructive  to  the  pines 
in  Europe«  Nematus  {fig,  44)  has  the  antennse  slender  and  nine-articulate 
in  both  sexes.  The  larv»  have  six  true  and  fourteen  false  feet.  They  live 
upon  leaves  and  change  in  the  ground,  where  they  form  a  cocoon.  Cimbex 
(figs.  45,  47)  has  a  heavy  body,  and  the  antennae  with  five  articulations,  in 
addition  to  a  terminal  club.  The  species  are  of  rather  large  size,  and  some 
of  them  are  Tfinely  colored.  O.  americana  is  described  by  Dr.  T.  W.  Harris 
in  his  report  on  injurious  insects. 

Fam.  2.  UroceridcB.  The  genus  Urocerus,  Geoflf.,  1764  {Sirex,  Linn., 
1767),  of  which  the  European  U.  gigas  {pi.  79,  fig- 42)  is  a  good  example, 
is  the  type  of  this  family.  The  body  is  lengthened,  cylindric,  and  the 
abdomen  united  by  its  entire  base,  and  furnished  in  the  female  with  a  borer 
for  inserting  the  egg  in  living  trees,  chiefly  of  the  resinous  kind,  to  which 
the  larvae  are  at  times  very*  destructive. 

Fam.  8.  CynipicUe  {figs.  48-53).  This  is  a  family  of  small  insects,  the 
larvsB  of  which  are  generally  parasitic  in  plants,  where  they  cause  the 
excrescences  named  galls.  The  antennae  are  straight,  and  have  from 
thirteen  to  sixteen  slender  articulations.  The  female  has  a  slender  ovi- 
positor, which  is  internal  and  spiral  in  a  state  of  repose.  The  irritation  of 
depositing  an  egg  in  the  plant  causes  an  excrescence,  and  the  continued 
feeding  of  the  larva  upon  its  internal  part  continues  to  keep  up  the 
abnormal  action  until  a  gall  is  formed,  of  large  size,  compared  with  that  of 
the  little  insect  which  finally  leaves  it. 

Fam.  4.  Evaniidce.  In  this  family  the  posterior  feet  are  the  stoutest,  and 
the  abdomen  is  affixed  to  the  metanotum.  Evania  has  a  very  small  abdomen, 
and  is  parasitic  in  the  Blattes.  Dr.  Reinhardt  found  a  species  upon  the 
U.  S.  ship  Constitution,  in  various  parts  of  the  world  (including  Cochin 
China  and  Rio),  where  it  doubtless  accompanied  the  Blattes  which  infest 
shipping.  In  the  American  genus  Pelecinus,  the  abdomen  of  the  female  is 
remarkably  long  and  slender. 

Fam.  5.  Ichneumonidcs  {pi.  79,  figs.  32,  33,  37-39,  45).  The  body  of 
these  insects  is  narrow,  the  antennae  rather  long,  of  numerous  articulations, 
and  vibratile.  The  feet  are  long,  and  adapted  for  running,  and  the  ovi- 
positor straight.  These  insects  are  abundant  in  species  and  individuals,  the 
size  varies  considerably,  but  the  greater  part  are  small,  and  some  are 
minute.  The  larvae  are  the  chief  enemies  of  the  Lepidoptera,  under  the 
skin  of  the  larvae  of  which  the  eggs  are  deposited  by  means  of  the  ovipositor 
of  the  female  Ichneumon.  The  young  feeds  upon  the  internal  parts  of  the 
caterpillar,  avoiding  the  vital  organs,  and  by  the  time  the  young  Ichneumon 
has  acquired  its  full  growth,  the  caterpillar  is  ready  to  die.  Sometimes  the 
caterpillar  changes  into  the  pupa  state,  from  which  the  parasite  makes  its 
appearance.  A  caterpillar  may  contain  a  single  larva  of  an  Ichneumon  of 
a  large  size,  or  fifty  or  more  small  ones.    They  are  not  confined  to  Lepi- 
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iloptera,  but  attack  Coleoptera,  Diptera,  and  probably  members  of  all  the 
orders.  Among  the  Hemiptera,  the  Aphides  are  extensively  destroyed  by 
minute  Ichneumons.  In  some  cases  a  parasitic  Hymenopter  is  itself 
attacked  by  a  smaller  member  of  the  same  order.  The  eggs  of  insects  and 
spiders  are  similarly  attacked,  and  spiders  also.  These  insects  are  very 
active,  flying  and  running  about  in  a  restless  manner,  and  vibrating  the 
antennae  as  if  excited.  In  their  perfect  state  they  are  found  upon  flowers. 
They  are  generally  black  or  red  colored,  varied  with  white  or  red,  the 
middle  of  the  antennae  being  often  white. 

Fam,  6.  ChalcididcB  (pi.  79,  ßgs.  34,  35).  This  is  an  extensive  family 
mostly  of  minute  parasitic  insects,  many  of  which  have  bright  or  metallic 
colors.  In  some  forms  the  hinder  femora  are  very  thick,  in  some  the 
antennae  of  the  male  are  branched,  and  in  Leucospis  {fig.  23),  the  ovi- 
positor of  the  female,  when  unemployed,  is  turned  up  along  the  dorsum. 

Fam.  7.  ProciotrupidcB,  This  family  contains  minute  species,  with 
habits  like  the  two  preceding  families.  Some  of  them  are  so  small,  that  a 
number  of  them  may  be  parasitic  in  a  single  egg  of  a  butterfly. 

Fam.  8.  ChrysididcB  (Chrysis,  pi.  79,  figs.  34,  26).  This  is  a  family  of 
small,  oblong-bodied,  brilliant,  metallic-colored  insects,  which  have  the 
power  of  rolling  themselves  into  a  ball,  or  at  least  of  applying  the  venter 
to  the  thorax  beneath.  The  abdomen  is  attached  by  a  short  peduncle,  its 
extremity  has  a  tubular  exsertlle  ovipositor,  which  is  moved  like  the  joints 
of  a  telescope,  and  the  termination  is  a  sharp  point.  They  are  very  active, 
and  may  often  be  seen  during  hot  weather  upon  fences  or  dry  sand,  vibrat- 
ing their  antennas  and  moving  about.  Westwood  thinks  the  egg  is  deposited 
upon  the  food  intended  for  the  larvae  of  other  species,  and  of  which  it 
deprives  the  proper  owner. 

Fam.  9.  CrabronidcB  (Crabro,  fig.  29).  In  this,  the  first  family  of  the 
Aculeata,  the  head  is  large  and  quadrate,  the  antennae  short,  the  feet 
slender,  the  anterior  tibia  with  a  pectinated  spur,  and  the  abdomen  of  the 
female  provided  with  a  sting.  The  general  color  is  some  dark  tint 
varied  with  yellow  spots.  The  adults  frequent  flowers,  but  feed  their 
young  with  insects.  They  gnaw  holes  in  wood,  in  which  they  lay 
their  eggs,  and  a  stock  of  provisions  consisting  of  other  larvae  or  adult 
insects ;  and  we  have  on  two  occasions  found  dead  branches  of  trees 
(bored  probably  by  members  of  this  family)  filled  with  Diptera,  a  single 
species  of  the  latter  being  taken  in  each  case.  The  insects  taken  for  the 
food  of  the  young  are  not  killed  entirely,  but  rendered  torpid,  so  that  they 
may  not  decay  before  they  are  wanted.  When  the  store  is  complete  the 
aperture  is  closed. 

Fam.  10.  LarridcB.  This  is  a  small  family  allied  to  the  preceding;  the 
labrum  is  hidden,  and  the  mandibles  have  a  notch  near  the  external  base. 

Fam.  11.  Bembecidce,  This  is  the  smallest  family  in  the  order.  The 
mandibles  are  pointed,  have  an  internal  tooth,  and  the  labrum  is  exserted. 
It  contains  the  genera  Bembex,  Monedula,  and  Stiztis.  These  insects  lay  up 
a  store  of  insects  in  the  ground  for  their  young.  Some  of  the  species  of 
Stizus  are  considerably  larger  than  hornets  ;  of  black  or  dark  colors, 
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generally  ornamented  with  yellow  spots.  The  common  species  of  the 
United  States,  S.  speciosus,  Drury,  kills  and  carries  off  Cicada  (pi.  80,ßg. 
75)  pruinosa,  a  large  locust  much  larger  than  itself,  the  locust,  during  the 
attack  (if  a  male),  making  a  great  noise  with  its  sounding  organs. 

Fam.  12.  SphegidcB  {pi  79,  figs.  27,  28,  30,  31).  Here  the  body  is 
elongated,  the  abdomen  is  attached  by  a  long  slender  peduncle,  and  is 
armed  with  a  sting.  The  mandibles  are  slender  and  curved,  and  the  feet 
long,  and  generally  fossorial.  These  insects  are  very  active  and  restless, 
running  about  dry  places,  or  along  water  courses,  keeping  their  wings  in  a 
state  of  vibration.  They  suck  the  fluids  of  flowers,  but  the  larvae  are  pro- 
vided with  animal  food  by  the  adult.  Ammophila  sabulosa  (fig.  31),  which 
seems  to  inhabit  the  United  States  as  well  as  Europe,  digs  a  hole  in  sandy 
places,  and  stores  it  with  spiders  for  the  young.  PelopcBus  (fig.  30).  P. 
flavipes,  the  mud- wasp  of  the  United  States,  may  be  seen  forming  small  balls 
of  mud  along  water  courses,  especially  where  cattle  are  watered,  as  there  is 
no  grass  present,  and  the  earth  and  water  meet  gradually  and  nearly  on  the 
same  level,  so  that  the  ground  is  generally  made  wet  a  few  inches  from  the 
margin  by  the  capillary  attraction  and  the  small  ripples.  When  the  ball  of 
mud  (which  is  about  an  eighth  of  an  inch  in  size)  is  ready,  the  wasp  takes 
it  to  its  nest,  which  may  be  in  a  garret  or  under  the  eaves  of  a  house. 
Here  the  nest  is  formed,  a  cell  at  a  time,  each  after  the  flrst  one  being 
attached  parallel  with  the  preceding  ones,  and  generally  (perhaps  always)  in 
a  horizontal  direction,  or  nearly  so.  Sometimes  a  space  of  three  inches  in 
length  will  be  covered  by  allowing  successive  cells  to  be  attached  side  by 
side,  but  in  other  cases  not  more  than  three  will  be  attached  (perhaps  to  the 
lower  side  of  a  rafter),  and  the  succeeding  ones  will  be  attached  or  sus- 
pended to  these  until  the  mass  assumes  the  form  of  an  elongated  sub-quadrate 
prism  attached  by  one  end.  In  rare  cases  the  nest  is  built  upon  the  upper 
surface  of  a  rafter.  The  cells  are  filled  with  spiders  for  the  larvae,  and  then 
close<l  with  mud.  The  pupa  is  inclosed  in  a  translucent  yellow  cocoon 
resembling  very  thin  oiled  paper.  Westwood  (Introduction,  ii.  207),  judging 
from  observations  made  by  W.  W.  Saunders,  thinks  that  these  construc- 
tions are  made  by  Eumenes ;  but  if  the  latter  is  concerned,  it  is  probably  the 
parasite,  or  the  PelopcBus  may  take  a  cell  already  formed  in  preference  to 
building  one.  The  United  States  species  of  Eumenes  are  not  known  to 
enter  houses,  where  Pelopceus  is  constantly  seen,  although  they  may  both 
be  found  in  the  same  vicinity  out  of  doors. 

Some  authors  separate  Pompilus  (figs.  27,  28),  and  some  allied  genera, 
to  form  a  separate  family. 

Fam.  13.  Scoliidce.  Some  authors  divide  this  family  into  two  portions 
(considered  sub-families  by  Westwood)  of  which  Scolia  and  Sapyga  are  the 
types.  In  the  former  the  antennae  are  short  and  curled,  and  the  feet  thick 
and  spinose  ;  whilst  in  the  latter  the  antennae  are  straight  and  long,  and  the 
feet  thin.  The  first  contains  some  large  species.  The  European  S.fiam- 
frons  deposits  its  eggs  in  cavities  in  the  earth  occupied  by  the  larva  of 
the  large  Coleopter,  Orycies  nasicomis  (pL  81,  fi^.  14Ö),  upon  which  it 
lives. 
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Farn.  14.  MutiUidcB.  This  family  approaches  the  FomdcidcB  (ants)  in 
general  appearance,  but  the  species  are  solitary,  and  proyided  with  a  long 
curved  sting  which  can  be  used  very  effectually,  on  account  of  the  flexi- 
bility of  the  abdomen.  There  are  but  two  kinds  <^  individuals,  male  and 
female,  the  latter  being  apterous.  The  species  inhabit  hot  and  sandy 
localities,  and  they  are  often  covered  with  short  hair,  sometimes  vividly 
colored  with  red,  yellow,  and  black.  Mutilla  {pi  79,  fig.  1),  Apterogyna 
(fig  2). 

Fam.  15.  Formicidat  (pi  79,  figs.  8-9).  This  is  the  family  of  the 
ants,  in  which  the  head  is  triangular,  the  antenn»  filiform,  and  elbowed  at 
the  end  of  the  basal  articulation,  the  mandibles  robust,  the  abdomen  oval 
and  attached  by  a  narrow  pedicle,  and  the  feet  slender  and  cursorial. 
These  insects  live  in  society  in  burrows  of  their  own  construction,  which 
are  found  in  the  earth  or  in  dead  trunks  of  trees.  Some  form  a  rough  hill 
out  of  clay  mixed  with  bits  of  vegetable  material.  Formica  merdicola,  of 
Brazil,  builds  a  nest  of  dry  horse  excrement,  upon  the  stems  of  reeds  and 
trunks  of  trees.  A  somewhat  similar  nest  (figured  in  Khrby's  Bridgewater 
Treatise)  is  constructed  upon  the  branches  of  trees  by  Myrmica  kirbii. 

The  Brazilian  Formica  elata  of  Dr.  Lund  makes  a  nest  upon  the  trunks 
of  trees  out  of  clay  and  leaves.  A  minute  species  of  the  United  States, 
which  seems  to  be  Myrmica  domestica,  is  found  in  small  colonies  under 
stones,  but  it  occasionally  takes  up  its  residence  in  old  galls  upon  oak  shrubs, 
entering  by  the  aperture  made  by  the  retiring  Cynips,  and  adapting  the 
interior  to  its  purpose.  The  same  species  swarms  in  some  houses,  both  in 
America  and  England. 

A  few  individuals  like  workers,  but  with  a  very  large  head,  are  sometimes 
found.  Among  the  driver  ants  of  Western  Africa,  according  to  the  obser- 
vation of  Dr.  T.  S.  Savage,  there  are  three  or  four  kinds :  neuters,  soldiers, 
workers,  and  carriers. 

Besides  the  ordinary  males  and  females,  which  are  not  numerous,  the 
societies  of  ants  are  made  up  chiefly  of  workers,  sometimes  named  neuters, 
which  are  abortive  females  without  wings,  of  a  smaller  size  and  more  indus- 
trious habits  than  the  others.  These  have  all  the  work  of  the  establishment 
to  perform,  whether  in  building,  collecting  food,  or  taking  care  of  the  eggs 
and  young.  The  difference  between  a  worker  and  a  female  is  probably  due 
to  a  peculiar  mode  of  feeding,  as  with  the  bees,  where  the  larva,  if  a  worker, 
is  transformed  into  a  queen  when  accident  deprives  the  hive  of  the  latter. 
The  male  and  female  are  winged,  but  the  wings  are  dropped  after  a  certain 
time,  and  the  latter  is  larger  than  the  former. 

In  cold  climates  the  male  and  female  ants  die  in  winter,  and  the  neuters 
remain  torpid,  so  that  they  do  not  require  a  stock  of  food.  But  under  other 
circumstances  a  store  of  food  is  collected.  Thus  an  East  Indian  species 
collects  a  great  quantity  of  grass-seed,  which  is  brought  to  the  surface  to 
dry  after  the  heavy  rains  of  that  country.  Ants  are  fond  of  the  liquid 
matter  exuded  by  the  Aphides,  and  they  frequent  the  trees  where  they  are 
fbtind,  for  the  purpose  of  getting  it ;  and  by  anno}ring  the  Aphis  they  can 
cause  it  to  furnish  a  globule.  Certain  species  of  Membracis  are  treated 
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similariy  before  they  have  attained  their  perfect  state.  Sometimes  Aphides 
are  kept  prisoners  by  the  ants ;  and  we  have  observed  a  number  of  one  of 
the  species  which  infests  the  roots  of  grass,  in  their  natural  position  upon 
the  roots  beneath  a  stone  occupied  as  an  ants'  nest. 

In  the  genus  Polyergus  the  mouth  is  not  adapted  for  building ;  and  as  the 
economy  of  the  nest  must  be  carried  on,  they  make  predatory  excursions  to 
the  nests  of  two  other  species  of  ant,  and  take  their  young  workers  in  the 
pupa  state.  These  assume  their  perfect  state  in  the  domicile  of  their  captors, 
and  become  the  slaves  of  their  community,  all  the  labor  of  building,  c<d- 
iecting  food,  and  taking  care  of  the  young,  falling  to  them. 

St.  Fargeau  thinks  that  Polyergus  exhibits  the  **  perfection  of  instinct," 
being  capable  of  laboring,  but  preferring  idleness ;  but  Huber  asserts  that 
they  have  no  talent  except  that  of  war,  and  on  placing  some  of  them  in  a 
glass  with  their  pupee,  they  began  to  die  from  want,  until  an  individual  of 
Formica  fusca  was  introduced,  which  preserved  the  remainder.  In  Europe, 
a  true  working  Formica  makes  slaves  of  two  other  species,  although  it 
assists  in  the  work  ;  and  in  the  United  States  the  large  yellow  ant  makes 
slaves  of  the  Mack  ones,  both  being  true  Formicce,  and  both  working.  (See 
Westwood's  Introduction,  ii.  232.) 

The  habits  of  the  driver  ants  of  West  Africa  (which  are  the  neuters  of 
the  genus  Dorylus)  are  carefully  detailed  in  the  Proceed.  Acad.  Nat.  Sei., 
iv.  196»  They  are  very  fierce,  have  no  permanent  abode,  and  live  tempo- 
rarily in  crevices.  They  travel  at  night  or  in  cloudy  weather,  and  if 
overtaken  by  the  sun  they  protect  themselves  by  an  arch  of  earth  made 
adhesive  by  a  fluid  from  the  mouth.  Without  this  they  would  die,  the  direct 
rays  of  the  sun  killing  them  in  two  minutes.  It  being  necessary  to  protect 
the  young  in  migrating,  an  arch  is  made  of  the  bodies  of  the  soldiers,  which 
interlock  their  jaws  and  feet  for  the  purpose  of  forming  it.  They  move  in 
great  armies,  and  when  they  enter  a  house,  rats,  lizards,  &c.,  and  even 
man,  take  their  departure.  They  destroy  large  serpents,  and  domestic 
animals  confined  in  stables.  Dogs  and  asses  are  afraid  to  leap  over  their 
line  when  on  a  march. 

Fam.  16.  Eumenidce.  In  this  family  the  sexes  appear  in  theh:  ordinary 
condition,  and  the  species  do  not  live  in  society.  They  resemble  wasps,  and 
construct  mud  cells  in  which  the  egg  is  placed  with  insects,  larv®,  or 
spiders,  the  aperture  being  then  closed. 

Fam,  17.  Vespidee  (pi.  79,  ßgs,  20-22).  This  includes  the  wasps,  which 
in  some  points  of  their  economy  approach  the  bees,  and  like  these,  there  are 
males,  females,  and  workers.  Many  of  the  species  are  black  or  dark 
colored,  varied  with  white  and  yellow.  They  are  widely  distributed,  espe- 
cially in  warm  regions,  and  they  live  in  societies  during  the  summer, 
building  nests  of  hexagonal  cells,  made  of  a  paper-like  material,  and  oflen 
inclosed  in  a  globular  covering  of  the  same  material,  as  in  the  case  of  the 
hornets.  They  feed  upon  insects,  fruit,  honey,  and  other  materials  ;  and  the 
large  American  hornet,  Vespa  maculata,  often  comes  about  houses  to  catch 
flies.  The  larv»  are  fed  by  the  adults,  and  when  they  are  ready  to  assume 
the  pupa  state  they  inclose  themselves  by  s^nnning  a  convex  cap  over  the 
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mouth  of  their  cell.  The  fecundated  females  survive  the  winter,  and  each 
commences  a  new  colony,  building  cells,  depositing  eggs,  and  feeding  the 
young,  until  these  are  old  enough  to  take  part  in  the  labors  of  the  establish- 
ment, which  is  about  a  month  from  the  time  the  eggs  are  laid.  Two  or  three 
broods  are  raised  successively  from  the  same  set  of  cells  during  a  season. 
The  nests  of  Vespa  may  be  seen  upon  trees  (where  they  are  sometimes  from 
twelve  to  eighteen  inches  in  diameter),  or  under  the  projecting  parts  of 
houses.  The  small  American  species,  known  as  "  yellow  jackets,'*  build 
under  ground  ;  and  tlie  "  paper- wasp,"  Polistes  fuscaia,  attaches  its  comb 
(with  the  mouth  of  the  cells  downwards)  to  the  branch  of  a  tree,  to  the 
shelving  parts  of  houses,  or  beneath  a  stone  which  has  a  cavity  under  it. 
Polistes  (fig.  20),  Vespa  vulgaris  {fig.  21),  Vespa  crabro  (fig.  22).  A  few 
species  of  Polistes  collect  stores  of  honey. 

Fam.  18.  Andrenidce.  In  this  family,  which  is  allied  to  the  bees  in  form, 
there  are  only  males  and  females.  They  are  solitary ;  the  female  digs  a  hole 
in  the  ground  where  she  deposits  her  eggs  and  a  stock  of  paste  made  of 
pollen  and  honey,  the  hole  being  afterwards  closed. 

Fam.  19.  Apidce  (pi  79,  figs.  10-18).  The  family  of  the  bees  contains 
various  groups  differing  in  their  character  and  habits.  Xylocopa  (X. 
molacea,  fig.  14)  bores  passages  in  wood  in  which  the  young  are  placed 
with  a  quantity  of  pollen  paste.  In  the  United  States,  X.  victima  bores  in 
the  lower  surface  or  edge  of  white  pine  structures,  particularly  about 
houses.  The  species  of  Bombus  (figs.  10,  13)  known  as  bumble  bees,  make 
their  nests  under  ground,  in  fields  and  pastures.  The  females  (which  are 
not  restricted  in  number)  assist  the  neuters  in  working.  The  colony  does 
not  remain  together  in  the  winter.  Megachile  (fig.  12  a,  male  ;  b,  female). 
Nomada  (fig,  15)  is  distinguished  by  its  bright  colors,  and  Eucera  (fig.  16) 
by  its  long  antennae. 

Apis  mellifica  (fig.  18  a,  female  ;  ft,  male ;  c,  worker)  is  the  common 
hive  bee.  The  male  (or  drone)  is  somewhat  larger  than  the  workers, 
it  is  without  a  sting,  the  eyes  meet  upon  the  top  of  the  head,  the  posterior 
tarsi  have  the  basal  articulation  lengthened,  and  not  square,  as  in  the 
neuters,  the  thorax  and  abdomen  are  less  distinctly  separated,  and  the 
wings  are  longer  than  in  the  female  and  neuter.  There  may  be  from  six  or 
seven  hundred  to  two  thousand  males  in  a  hive,  but  this  number  is  not  in 
proportion  to  the  other  inmates.  The  females  have  the  wings  abbreviated, 
and  the  abdomen  lengthened  and  provided  with  a  curved  sting,  that  of  the 
workers  being  straight.  The  antenn®  and  feet  are  paler  than  in  the 
workers. 

Bees  collect  honey,  pollen,  and  propolis,  the  young  being  fed  with  a 
mixture  of  the  two  former,  whilst  the  latter  (which  is  a  mixture  of  one  part 
wax  to  four  of  resin)  is  used  to  stop  crevices  and  make  repairs.  The  wax 
is  a  secretion  between  the  segments  of  the  lower  side  of  the  abdomen  of  the 
workers,  where  it  appears  in  the  form  of  small  scales. 

When  accident  or  death  deprives  a  hive  of  its  queen,  great  confusion 
follows,  but  in  a  few  hours  several  cells  containing  worker  larvae  two  or 
three  days  old  are  enlarged,  and  these  young  are  supplied  with  the  peculiar 
860 


Digitized  by 


Google 


ARTICÜLATA.  177 

food  given  to  queen  larv®.  Several  new  queens  finally  appear,  and  a 
conflict  ensues,  till  one  only  survives.  If  a  strange  queen  is  introduced 
soon  after  the  original  one  has  been  removed,  it  is  surrounded  and  starved, 
but  never  stung ;  though  if  the  interval  of  eighteen  hours  has  elapsed,  the 
stranger  will  be  at  first  surrounded,  but  afterwards  allowed  to  go.  If, 
however,  the  hive  has  been  twenty-four  hours  without  a  queen,  the  new 
comer  takes  her  place  as  queen.  When  two  queens  come  together  they 
fight  until  one  of  them  is  killed. 

Most  of  the  eggs  laid  by  the  female  bee  are  those  of  workers,  until  she  is 
about  eleven  months  old,  when  two  or  three  thousand  male  eggs  are  laid  at 
the  rate  of  forty  or  fifty  a  day,  and  this  generally  happens  in  March  and 
April,  a  smaller  amount  of  male  eggs  being  laid  in  autumn.  Whilst  laying 
the  male  eggs,  the  queen  also  lays  the  few  which  are  to  produce  females, 
and  these  are  deposited  in  "  royal  cells"  constructed  for  the  purpose,  of  a 
large  size,  and  not  placed  in  regular  series  like  the  others.  These  eggs 
are  not  laid  faster  than  one  a  day,  and  seldom  to  the  number  of  twenty ;  and 
they  are  placed  at  once  in  the  royal  cells  by  the  queen,  who  inserts  her 
abdomen  for  the  purpose. 

When  the  young  females  approach  their  adult  state,  the  queen  becomes 
uneasy,  she  communicates  her  uneasiness  to  the  workers,  and  in  their  con- 
fusion they  all  go  forth  with  the  old  queen,  thus  forming  a  new  swarm  ;  but 
as  this  occurs  in  fine  weather  when  many  of  the  bees  are  abroad,  these, 
upon  their  return,  take  care  of  the  hive,  and  others  soon  leave  the  pupa 
state. 

The  female  eggs  (not  being  laid  simultaneously)  come  to  maturity  at 
different  tifnes ;  and  when  the  young  female  leaves  its  pupa  state,  it  begins  to 
gnaw  an  aperture  for  its  egress,  but  the  workers  prevent  this  for  two  days 
by  stopping  the  place  with  wax.  When  she  finally  emerges,  she  endeavors 
to  go  to  the  other  royal  cells  to  destroy  them  and  their  inmates,  but  she  is 
prevented  by  the  workers,  and  another  scene  of  confusion  ensues  which,  in 
a  full  hive,  ends  in  a  second  swarming.  This  reduces  the  workers  so  much, 
that  when  another' female  emerges  she  cannot  be  prevented  from  destroying 
the  royal  cells  and  their  contents,  so  that  she  becomes  queen  of  the  hive, 
although  she  may  have  to  fight  with  others  which  emerge  about  the  same 
time.  Small  hives  do  not  send  oflf  swarms,  and  in  this  case  royal  cells  are 
not  made  nor  female  eggs  laid.  After  swarming  the  males  are  killed,  and 
being  without  a  sting,  they  readily  succumb  under  the  stings  of  the 
workers. 

Various  species  of  the  bee  are  kept  for  the  honey.  That  of  Italy  is 
difierent  from  the  Apis  mellifica  of  Northern  Europe  and  the  United  States. 

Order  8.  Lepidoptera.  In  this  order  the  metamorphosis  is  complete,  the 
antennae  multi-articulate,  the  labrum  and  mandibles  rudimentary,  the 
maxillae  forming  a  spiral  sucker,  the  labial  palpi  are  large,  the  wings  broad 
with  branching  nervures,  and  having  both  surfaces  covered  with  minute 
scales. 

These  insects  are  known  under  the  general  name  of  butterflies ;  some 
small  species  which  destroy  cloth  in  their  larva  state  (or  the  larvae  thetn^ 
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selves)  are  called  moths,  and  the  species  of  Sphinx  are  named  htunming" 
birds.  The  body  is  generally  clothed  with  a  hairy  covering,  the  eyes  are 
usually  large,  and  the  stemmata,  when  present,  are  usually  hidden  by  the 
hair.  The  antennae  present  several  types  of  form,  but  in  their  details  they 
offer  some  important  variations  from  the  simple  types.  The  scales  of  the 
wings  contribute  much  to  the  variety  and  splendor  of  the  tints  observable 
in  these  insects,  which  probably  surpass  all  the  other  orders  in  their 
coloring.  In  a  few  the  disks  of  the  wings  are  without  scales,  leaving  them 
transparent.  The  distribution  of  the  nervures  in  the  wings  varies,  and  is 
now  employed  in  classification.  The  wings  are  reduced  in  size,  or  wanting, 
in  some  females.  In  some  genera  they  are  carried  vertically  over  the  back, 
in  some  they  are  horizontal,  and  in  others  deflexed.  The  feet  are  penta- 
merous,  generally  hairy,  and  in  most  cases  of  equal  length ;  but  in  some  the 
anterior  pair  are  so  much  reduced  in  size  as  to  be  of  no  use  in  walking. 

The  liquids  of  flowers  furnish  the  Lepidoptera  with  food,  but  in  some 
cases  they  require  none  in  the  adult  state. 

In  the  larva  state  they  are  known  as  voracious  eaters,  under  the  name  of 
caterpillars.  These  have  a  mandibulate  mouth,  composed  of  a  pair  of 
corneous  mandibles,  a  pair  of  maxillse  each  with  a  small  palpus,  and  a  labium 
with  two  palpi.  They  have  six  thoracic  feet  corresponding  to  those  of  the 
imago,  and  a  number  of  abdominal  or  false  feet,  varying  from  four  to  ten. 
These  are  used  chiefly  for  holding,  and  the  former  for  walking.  They 
generally  move  forwards,  but  those  of  the  Tortricidcs  can  move  rapidly 
backwards,  and  some,  by  bending  and  straightening  the  body  suddenly,  can 
leap.  Some  caterpillars  are  smooth,  some  covered  with  hair,  which  may 
be  harmless,  or  with  the  quality  of  nettles,  and  it  may  be  long  or  short,  dense 
or  sparse,  bristly  or  woolly ;  and  some  of  them  have  horn-like  projections. 
Some  are  ornamented  with  various  bright  colors ;  some  which  feed  upon 
leaves  are  green,  some  found  among  lichens  have  their  color,  and  others 
which  feed  upon  branches  resemble  a  projecting  stick,  as  if  to  prevent  their 
numerous  enemies  from  readily  recognising  them.  In  a  few  cases  the 
caterpillar  forms  a  case  for  itself,  with  which  it  moves  about,  and  into  which 
it  withdraws  when  danger  threatens.  In  growing,  caterpiUars  moult  fre- 
quently, and  undergo  various  changes  in  color.  They  usually  rest  by  day 
and  feed  by  night.  Some  are  solitary  and  wandering,  and  some  live  in 
society,  either  in  large  webs,  or  congregated  upon  a  single  spot.  A  few  live 
upon  skins,  hair,  and  wool,  but  the  great  majority  of  caterpillars  feed  upon 
vegetables,  including  leaves,  roots,  seeds,  and  grain.  The  most  acrid  and 
acid  leaves  are  eaten  by  some  species ;  some  devour  almost  every  kind  of 
plant,  and  some  plants  feed  various  species.  The  pupa  has  the  feet,  &c., 
hidden,  and  is  motionless,  except  that  the  articulations  of  the  abdomen  are 
capable  of  moving.  Some  of  these  are  inclosed  in  a  silken  cocoon,  some 
in  a  cocoon  formed  chiefly  of  the  hair  of  the  caterpillar,  whilst  others  sus- 
pend themselves  without  any  exterior  covering. 

These  insects  are  divided  according  to  their  habits  into  three  sections  by 
Latreille :  The  first  (Diuma)  include  those  which  fly  by  day,  and  with  very  few 
exceptions  they  have  the  antenn»  knobbed ;  the  second  {CrepuscuUurut^ 
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thoie  which  fly  by  twilight^  and  have  the  antennffi  gradually  thickened  ;  and 
the  third  (Nocturna),  the  night-fliers,  in  which  the  antennas  are  usually  filiform. 
These  sections  correspond  respectively  to  the  extensive  Linnsean  genera, 
Papilio^  SphinXy  and  Phakena.  But  theterms  of  these  sections  are  not  exact, 
because  some  of  the  Crepuscularia  and  Nocturna  are  day-fliers,  and  on  this 
account  Boisduval  applied  the  name  Rhopalocera  (meaning  club-horned) 
to  the  Diuma,  and  Heterocera  to  the  others,  on  account  of  their  antennae 
being  variously  formed.  Blanchard  names  the  latter  Chalinoptera,  because 
they  (generally)  have  a  kind  of  bridle  to  unite  the  posterior  to  the  anterior 
wings,  and  the  former  (the  Diurna),  Achalinoptera,  because  they  want  this 
contrivance.  The  Achalinoptera  (or  Diurna)  he  separates  into  five  tribes :. 
Papilioniens,  Nymphaliens,  ErycinienSt  Hesperiens,  sind  Cydimoniens. 

The  Chalinoptera  he  divides  into  nine  tribes  :  Castniens,  Sesiens,  ZygcB- 
nienSy  Sphingiens,  Bombyciens,  Noctueliens,  Uraniens,  Phakniens,  and 
Pyraliens. 

Westwood  divides  the  Rhopalocera  into  the  families:  1,  Papilionidce; 
2,  Heliconiid(B  ;  8,  NymphalidcB ;  4,  ErycinidcB  ;  5,  LyccBnidce ;  6,  Hesperi- 
id€B ;  and  the  Heterocera  into:  1,  Sphingidce;  2,  Uraniida ;  3,  Anthro^ 
cerid(B  (or  Zygc^ida)  ;  4,  Trachiliidce  (or  Sesiades,  Latr.)  ;  5,  HepialidcB ; 
6,  Bombycida  ;  7,  Arctiidce  ;  8,  LiihosiidcB ;  9,  NoctuidtB ;  10,  Geometridce  ; 
11,  PyralidcB;  12,  Tortricidce;  18,  YponomeuiidcB ;  14,  TineidcB ;  15, 
Alucitid(B. 

In  the  Nomenclator  Zoologicus  of  Agassiz  the  following  families  are 
admitted,  but  a  uniform  termination  is  not  given :  PapUionides,  Nyctalidece, 
Sphingides,  SesitB,  Zyg<snides,  Chelonariu  Bambyces,  Noctu€e,  Geometr€e, 
Pyralides,  Tortrices,  Tinece,  Pterophorii. 

Fam,  1.  PterophoridcB.  This  family  includes  several  genera  of  small 
insects  remarkable  for  having  all  the  wings  deeply  split  into  narrow  pieces 
which  are  fringed  and  resemble  feathers,  whence  one  of  the  genera  has  been 
named  Pterophoms  (P,  pentadactylus,  pi.  79,  fig.  77).  The  rays  of  the 
wings  can  be  folded  over  each  other. 

Fam.  2.  Tineidce  {pi.  79,  figs.  81-87).  This  is  an  extensive  family  of 
small  narrow-winged  butterflies,  with  the  rostrum  generally  rudimentary, 
and  the  antenn®  ordinarily  raised  over  the  head.  These  insects  are  among 
the  smallest  of  the  Lepidoptera,  and  although  their  colors  are  generally 
sombre,  many  of  them  are  beautiful  objects.  In  their  larva  state  various 
species,  as  Tinea  pellionella  {fig.  84),  are  destructive  to  clothing,  feathers, 
hair,  and  similar  materials,  which  are  used  as  food,  and  to  construct  a  kind 
of  cocoon  which  the  larva  carries  with  it.  The  larv®  of  other  species  (as 
Tinea  granella,  fig.  81)  feed  upon  stored  grain. 

Gallerea  cereana  {fig.  83)  lives  in  beehives,  where  it  destroys  the  honey 
and  causes  the  death  of  the  bees.  The  larva  seems  to  feed  upon  the  wax« 
Some  authors  separate  Hyponomeuta  and  a  few  other  genera  in  which  the 
wings  inclose  the  sides,  and  the  posterior  ones  are  the  largest,  and  folded« 
Hyponomeuta  {figs.  86,  87),  Plutella  {fig.  82),  Lemmatophila  {fig.  85). 

Fam.  3.  Tortricida  {pi.  79,  figs.  78,  79,  90,  91,  92).  In  this  family  the 
wings  are  enlarged  near  the  shoulder,  a  little  deflexed,  and  when  closed, 
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forming  a  triangle.  The  larvae  are  naked,  and  have  sixteen  feet.  They 
feed  chiefly  upon  leaves,  the  edges  of  which  they  roll  up  into  a  tube  and 
fasten  with  silk.     In  this  they  readily  move  backwards  and  forwards. 

The  larva  of  Carpocapsa  pomonella  {fig.  79),  known  as  the  apple  worm, 
lives  in  apples,  causing  them  to  fall  prematurely.  Tortrix  viridana  {fig. 
91)  is  very  destructive  to  the  foliage  of  oak  forests.  The  larvae  of  Coccyx 
resinosa  {fig,  78),  and  two  other  species,  eat  the  buds  and  leaves  of  pine 
trees  in  Germany;  and  being  very  abundant,  they  cause  great  damage. 
Sciaphila  literata  {fig.  90),  Halias  prasinana  {fig,  92). 

Fam,  4.  Pyralida  {pi  79,  figs,  80,  88,  89).  These  insects  are  of  a  small 
size  ;  in  repose  the  wings  generally  form  a  triangle,  and  the  feet  are  long, 
particularly  the  anterior  ones,  which  are  often  fasciculate.  Hypena  {H. 
rostralisyfig.  88)  is  found  in  grass;  and  the  larva,  which  has  fourteen  feet, 
rolls  the  edges  of  a  leaf  in  which  it  undergoes  its  transformations.  Hercyna 
{H,  palliotalis,  fig.  80)  has  a  stout  body,  the  wings  short  and  dark  satin 
colored,  and  the  species  inhabit  mountainous  regions  in  Europe.  The  larva 
of  Botys  {B.  verticalis,  fig,  89)  has  sixteen  feet,  and  has  the  habits  of  that 
of  Hypena.  The  adult  inhabits  moist  and  shady  places,  and  is  generally 
found  upon  the  lower  side  of  leaves. 

Fam.  5.  Geometridce  {pi,  79,  figs.  93-101).  The  name  of  this  family  is 
derived  from  the  locomotion  of  the  larvae,  which,  having  often  but  four  false 
feet,  and  these  placed  at  the  posterior  extremity,  move  by  stretching  the 
body,  holding  by  their  thoracic  feet,  and  then  bringing  up  the  posterior 
portion,  forming  a  loop  with  the  central  part ;  and  when  the  posterior  false 
feet  have  taken  a  new  hold,  the  anterior  part  is  again  stretched  forward. 
Some  of  the  larvae  have  twelve  or  fourteen  feet ;  they  feed  upon  the  leaves 
of  various  plants  ;  and  like  the  caterpillars  of  some  other  families,  they  can 
suspend  themselves  by  a  thread.  The  body  of  the  imago  is  slender,  and  the 
wings  are  sometimes  irregularly  shaped,  and  somewhat  varied  in  their 
coloring.  They  are  nocturnal,  and  common  in  forests.  When  disturbed 
during  the  day,  they  fly  a  short  distance,  and  hide  in  the  herbage. 

The  species  figured  in  pi,  79,  are  Abrazis  grossulariata  {fig.  94),  Aciddlia 
hrumata  {fig,  93),  A.  viridata  {fig.  97),  Boarmia  hortaria  {fig,  95), 
Geometra  papilionaria  {fig.  96),  Crocallis  elinguaria  {fig,  98),  Fidonia 
wavaria  {fig,  99),  Ennomos  syringaria  {fig.  100),  E.  alniaria  {fig.  101), 
Ourapteryx  samhucaria  {fig,  102). 

Fern.  6.  NoctuidcB  {pi.  7\),figs,  103-123, 129, 136).  In  this  family  the  body 
is  robust,  the  tergum  often  with  a  bunch  of  hair,  the  antennae  simple,  but 
sometimes  pectinate  or  crenulate  in  the  males,  wings  often  declivent  in  repose, 
and  marked  in  many  species  with  undulating  lines.  The  larvae  are  generally 
sixteen-footed,  and  live  upon  trees  between  leaves  which  they  join  with  silk. 
The  pupa  occupies  the  same  places,  or  a  cocoon  upon  or  beneath  the  earth. 
The  distinctions  between  many  of  the  genera  are  slight  and  diflicult  to  identify. 
The  mouth  is  well  developed,  and  the  maxillae  long.  The  species  figured 
are  Heliothis  delphinii  {fig.  103),  Mamestra  pisi  {fig.  104),  M.  oleracea 
{fig,  105),  M,  brassiccB  {fig,  107),  Trachea  atriplicis  {fig.  108),  Tr.prcBcox 
{fig.  111),  Polia  chi  {fig.  112),  Acronycta  rumicis  (fig.  106),  A.  psi  {fig. 
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118),  Miselia  oxt/canthtß  {fig.  109),  Plusia  triplasia  (fig,  110),  P,  gamma 
(fig,  118),  Xilina  exoleta  (fig,  114),  CucuHia  umbratica  (fig,  llö),  C, 
verbasci  (fig,  116),  Phlogophora  meticulosa  (fig.  117),  Triphcena  pronuha 
(fig,  119),  Catocala  frazini  (fig.  120),  C,  pacta  (fi^,  121),  C,  sponsa  (fig. 
122),  C.  paranympha  (fig,  123),  Scoliopteryx  libatrix  (fig.  129),  one  of  the 
few  species  found  in  America  as  well  as  in  Europe ;  Episema  casruleo^ 
cephala  (fig.  136). 

Fam,  1,  BombycidcB  (pi.  79,  figs.  180-135,  137-151 ;  pi,  80,  figs.  4-7). 
This  is  the  family  of  the  silkworms,  which  contains  some  of  the  largest 
and  handsomest  species  of  nocturnal  butterflies.  The  mouth  is  in  most 
cases  rudimentary,  the  wings  in  repose  are  either  horizontal  or  deflexed,  and 
the  antenncB  bi-pectinate  in  the  males.  The  larvae  have  sixteen  feet ;  they 
feed  upon  leaves,  and  spin  a  silken  cocoon  out  of  a  single  thread,  with  the 
aid  of  a  gummy  matter,  which  soon  hardens.  Several  species  are  reared  for 
the  silk,  and  this  valuable  material  might  be  furnished  in  greater  quantity, 
were  it  not  that  in  some  cases  warm  water  will  not  dissolve  the  gum  of  the 
cocoon  as  it  does  in  Bombyx  mori  (pi.  79,  fig,  149),  and  in  others  the  silk 
is  so  intermixed  with  leaves,  and  wrapped  about  branches,  that  there  is  a 
difliculty  in  unwinding  it.  Some  of  the  larvae  are  gregarious,  living  together 
in  large  numbers,  spinning  webs  upon  trees,  and  often  destroying  vegetation. 
Some  of  the  large  members  of  this  family,  as  the  Chinese  Hyalophora  atlas, 
have  a  bare  space  in  the  wings  which  is  as  transparent  as  mica.  In  others 
this  is  replaced  by  colored  spots. 

Cossus  ligniperda  (pi,  79,  fig,  135)  is  three  inches  or  more  in  the  expanse 
of  the  wings ;  its  color  is  whitish  varied  with  brown,  and  streaked  with  black. 
The  larva  burrows  in  the  living  wood  of  willows,  poplars,  and  ash,  feeding 
upon  the  chips  which  it  separates  with  its  powerful  jaws.  It  grows  three 
years  in  the  larva  state,  when  it  becomes  a  pupa  in  one  of  its  galleries,  in  a 
cocoon  made  of  silk  mixed  with  fragments  of  wood. 

Clisiocampa  castrensis  (pi.  79,  fig,  146),  C,  neustria  (fig,  147),  Eriogaster 
lanestris  (fig,  150),  Pascilocampa  populi  (fig,  140),  Lasiocampa  rubi  (fig, 
151),  Notodonta  camelina  (fig,  130),  N,  ziczac  (fig,  134),  Cerura  vinula 
(fig,  148),  Ch'gya  antiqua  (fig,  133),  O.  fascilena  (fig,  137),  Liparis 
chrysorhcea  (fig,  141),  L.  dispar  (fig,  142),  PygcBra  bucephala  (fig.  128), 
Clostera  curtula  (fig,  138),  Demas  coryli  (fig,  139). 

Lasiocampa  quercus  (pi,  SO,  fig,  1),  Dendrolimus  pint  (fig,  2),  OdonesHs 
potatoria  (fig,  3),  Gastropacha  quercifolia  (fig,  5),  Aglia  tau  (fig.  6, 
Nagelfiecknusstrauchrothbuchenspinner), 

Fam,  8.  ArctiidcB.  This  family  is  named  Chelonides  by  Boisduval,  and 
is  recognised  by  the  spotted  abdomen,  and  the  bright  colors  of  the  wings, 
particularly  the  inferior  ones.  Westwood  places  Notodonta  and  its  allies  in 
this  family,  whilst  Boisduval  and  Stephens  place  them  in  a  distinct  one. 
The  genus  Arctia,  as  given  here,  admits  of  a  division  into  various  sub- 
genera. 

Callimorpha  jacobcecB  (pi,  79,  fig.  124),  Arctia  fuliginosa  (fig,  125),  A, 
matronula  (fig,  126),  A.  dominula  (fig,  137),  A.  purpurea  (fig.  131),  A 
hibricipeda  (fig.  132),  A.  hera  (fig.  143),  A.  caja  (fig.  144). 
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Farn.  9.  ZygcBnida,  This  family  is  sometimes  named  Anthrocerida, 
but  as  the  genus  Zygcena,  Fabr.,  177Ö,  has  priority  of  Anthrocerxi,  Scopoli, 
1777,  it  must  be  preferred.  The  generic  name  ZygcBna^  applied  to  a  fish 
by  Cuvier,  in  1817,  can  have  no  influence  against  the  former  name.  The 
members  of  this  family  resemble  Sesia  and  JEgeria  in  being  diurnal  fliers, 
and  in  some  the  antennce  are  terminated  in  a  club.  The  wings  are  narrow, 
and  have  numerous  nervures,  and  the  feet  and  maxillse  are  long.  They 
are  of  small  size  and  bright  colors,  and  their  movements  are  sluggish. 

ZygcBna  filipendulcB  (pi.  SO,  fig.  8)  has  the  upper  wings  black,  spotted 
with  crimson,  and  the  lower  ones  of  the  latter  color  margined  with  blue. 
Its  expanse  is  an  inch  or  more.     Europe. 

Fam.  10.  TrochiliidcB.  The  insects  of  this  family  are  day-fliers,  and  bear 
some  resemblance  to  Sesia  {pi.  80,  fig.  9),  but  the  body  is  more  slender,  and 
the  movements  are  .more  sluggish.  Some  of  them  are  gaudily  colored,  and 
have  naked  wings,  which,  with  their  form,  give  them  a  general  resemblance 
to  Hymenoptera  and  Diptera,  whence  have  been  derived  the  trivial  names 
of  Sphecia  apiformis,  Trochilium  vespiforme,  sphegiforme,  culiciforme,  and 
many  similar  ones.  The  larvae  bore  under  the  bark  and  in  the  wood  of 
trees,  which  they  sometimes  damage,  as  in  the  case  of  the  American  Egeria 
exetiosa,  which  destroys  peach  trees  by  attacking  them  below  the  surface 
of  the  ground.  In  this  species  the  wings  are  transparent  in  the  male  alone. 
A  closely  allied,  but  smaller  species  {Trochilium  cerasi),  causes  rough 
excrescences  upon  the  branches  of  cherry  trees  in  the  United  States. 

Fam.  11.  SphingidcB  {pi.  SO,  figs.  10-21).  These  have  a  robust  hairy 
body,  the  abdomen  conical,  the  antenn®  thickened  towards  the  end,  and 
prismatic  ;  the  rostrum  is  in  some  cases  longer  than  the  body,  and  the  wings 
are  narrow  and  strong,  with  the  posterior  pair  small.  Their  flight  is  rapid 
and  well  sustained,  resembling  that  of  birds ;  and  as  the  common  words 
bird  and  fish  are  applied  in  a  general  and  not  in  a  technical  sense,  the 
common  name  of  these  nocturnal  butterflies  is  humming-birds.  The  species 
fly  from  flower  to  flower  in  the  dusk  of  evening,  balancing  themselves  on 
the  wing  in  front  of  a  flower,  and  without  alighting,  inserting  their  rostrum 
and  sucking  the  honey.  A  similar  mode  of  taking  food,  and  an  equally 
rapid  flight,  being  subsequently  observed  in  the  class  more  generally  known 
as  birds  or  fowls,  the  term  humming-bird  was  extended  to  the  genus  Tro- 
chilus  among  feathered  vertebrate  animals.  The  larvae  have  sixteen  feet, 
and  often  a  curved  horn  near  the  posterior  extremity.  They  often  raise  up 
the  anterior  part  of  the  body,  giving  somewhat  the  appearance  of  the 
Egyptian  sphinx,  which  has  become  the  name  of  one  of  the  genera.  The 
larvae  known  as  the  tobacco- worm,  which  eat  the  leaves  of  growing  tobacco, 
are  those  of  Sphinx.  The  imago  is  often  found  about  the  flowers  of  Datura 
stramonium  (or  jimson  weed).  The  posterior  wings  have  a  projection  which 
passes  through  a  ring  upon  the  anterior  ones,  tending  to  keep  the  two 
together. 

Chitrocampa  {Ch.  nerii,  fig.  21)  is  remarkable  for  the  structure  of  the 
larva,  the  head  and  anterior  part  of  the  body  being  retractile.  As  in 
Macroglossa,  the  cocoon  is  placed  upon  the  ground.  Deilephila  (X>.  euphor- 
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huB,fig.  12 ;  D.  elpenor,  fig,  13 ;  D.  celerio,  fig.  14).  The  maxillae  are  not 
very  long  in  this  genus.  Sphinx  {S,  pinastri,  fig,  11 ;  S.  ligustri,fig,  16; 
8.  convolvuli,  fig.  17).  In  this  genus  the  spiral  maxillsB  are  very  long,  and 
the  antennee  somewhat  lengthened,  and  hooked  at  the  apex.  Most  of  the 
caterpillars  have  oblique  pale  stripes  upon  the  sides,  and  a  horn  near  the 
posterior  extremity.  The  pupce  have  the  rostrum  case  detached,  and  form- 
ing a  hook.  They  change  in  the  earth.  Sphinx  Carolina  and  S,  quinque- 
maculata  are  common  in  the  United  States.  Acherontia  atropos  (fig,  15) 
is  the  largest  member  of  this  family  in  Europe.  It  is  known  by  a  mark 
upon  the  thorax  in  the  shape  of  a  human  skull.  Smerinthus  (S.  tilice,  fig, 
18;  S.  populi,  fig.  19;  S.  ocellata,fig.  20)  has  the  maxillae  very  short,  and 
the  outer  margin  of  the  anterior  wings  irregular.  The  species  are  of  slug- 
gish habits,  and  do  not  feed  upon  the  wing.  The  larva  enters  the  ground 
to  change,  and  the  pupa  is  without  the  hooked  rostrum  case.  Dr.  T.  W. 
Harris  has  published  a  valuable  paper  upon  this  family  in  the  86th  vol.  of 
the  Am.  Jour,  of  Science. 

Macroglossa  (M.  stellatarum,  pi,  80,  fig.  10)  is  a  day-flying  genus  having 
a  tuft  at  the  end  of  the  abdomen.  Its  habits  on  the  wing  are  those  of 
Trochilus,  with  which  it  may  be  readily  confounded. 

Sesia  fuciformis  (pi,  80,  fig,  9).  This  small  group  has  no  characters 
sufficient  to  separate  it  from  the  Sphingidce,  with  which  Westwood  unites 
it.  Sesia  has  the  wings  transparent,  and  the  body  robust  and  hairy.  The 
species  fly  about  flowers  in  the  bright  sunshine.  This  genus  difiers  but 
little  from  Macroglossa,  and  both  are  called  humming-birds. 

Fam.  12.  UraniidcB  (or  Nyctaloidece),  These  splendid  insects  have  the 
general  appearance  of  the  diurnal  Lepidoptera,  except  that  instead  of  having 
the  antennae  knobbed,  the  basal  half  is  filiform,  and  the  remainder  gradually 
thickened,  and  then  tapering  to  the  point.  The  discoidal  cell  of  all  the 
wings  is  open.  The  chief  color  is  a  bright  golden  green,  mixed  with  black 
and  sometimes  red.  They  fly  during  the  day  ;  and  their  flight  is  high  and 
rapid,  so  that  they  cannot  readily  be  taken  except  by  rearing  them  from  the 
larvae. 

Fam,  13.  PapilionidUe,  Diuma,  or  Rhopalocera.  This  family  contains 
a  great  many  large  and  beautiful  insects  which  fly  about  in  the  brightest 
sunshine,  but  become  dull  in  damp  and  cloudy  days.  They  are  sometimes 
of  a  large  size,  the  expanse  of  the  tropical  genus  Omithopterus  reaching  ten 
inches.  The  colors  are  at  times  very  gorgeous,  reflecting  like  polished 
metal.  The  patterns  are  very  various,  composed  of  stripes,  spots,  or  rings. 
Sometimes  the  lower  surface  of  the  wings  diflers  but  little  from  the  upper 
one,  but  in  other  cases  the  pattern  is  very  distinct  In  most  cases,  the 
upper  surface  presents  the  most  variety,  and  the  brightest  tints.  The 
coloring  is  sometimes  uniform  through  certain  genera  and  groups :  CoUas 
being  yellow  and  white,  with  the  mai^ins  of  the  wings  black ;  Pofyom- 
nuUus,  blue;  and  Argynnis  fulvous,  with  black  spots  above  and  silvery 
ones  below.  Butterflies  seldom  live  over  one  season,  but  a  few  survive  the 
winter  and  appear  early  in  spring.  Some  are  solitary,  and  others  grega- 
rious.   The  genus  Papilio  is  very  extensive,  containing  about  three  hundred 
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species.  It  is  well  represented  in  the  united  States,  where  it  includes  the 
large  diurnal  species.  One  of  the  most  common  is  Papilio  tumus,  which 
is  yellow,  ornamented  with  black  stripes,  like  pL  SO,ßg.  48.  The  posterior 
edge  of  each  posterior  wing  has  a  spatulate  projection. 

The  group  to  which  Hesperia  {H.  malvarum,  pi.  80,  fig.  22)  belongs, 
sometimes  have  a  small  hook  at  the  end  of  the  knob  of  the  antennse,  and 
the  discoidal  cell  of  the  inferior  wing  is  open.  They  fly  about  with  a 
succession  of  jerks,  and  when  they  sit,  the  lower  wings  are  held  in  a 
horizontal  position.  The  larvse  are  smooth,  with  a  large  head.  That  of 
Eudamus  tityrus  is  green  with  the  head  rufous.  It  feeds  upon  the  leaves 
of  Robinia. 

LyccBua  hippotho^  (pL  80,  fig.  23),  Polyommatus  argiolus  (fig.  24),  P. 
argus  (fig.  25),  Thecla  quercus  (fig.  27),  T.  pruni  (fig.  28),  T.  betula  (fig. 
29).  These  insects  (the  Lyc€Bnid(ß  of  Leach)  are  small  and  slightly  made, 
with  delicate  marks  and  spots,  the  colors  pale  beneath  and  dark  above,  as 
brown  in  Thecla,  coppery  in  Lycaena,  and  blue  in  Polyommatus. 

Argynnis  paphia  (pi.  80,  fig.  30),  A.  aglaia  (fig.  31),  Vanessa  c-attmrn 
(fig.  82),  V.  atalanta  (fig.  33),  V.  urticcs  (fig.  34),  V.  antiapa  (fig.  35),  V. 
cardui  (fig.  38),  V.  orithia  (fig.  41),  V.  io  (fig.  42),  Apatura  iris  (fig.  91), 
Hipparchia  semele  (fig.  39),  H.  galathea  (fig.  40),  H*  pamphilus  (fig.  48). 
These  constitute  a  group,  considered  a  family  (Nymphalidee)  by  some. 
They  are  finely  ornamented,  and  the  inferior  surface  is  often  marked  with 
eye-like  circles  and  silvery  spots.     The  anterior  feet  are  rudimentary. 

Gonepteryz  rhamni  (pi.  80,  fig.  44),  Colias  hyale  (fig.  45),  Pontia 
cardamines  {fig.  46),  belong  to  Westwood's  sub-family  Pierides. 

Dorites  apollo  (pi.  80,  fig.  47),  Papilio  podalirius  (fig.  48),  P.  machaan 
(fig.  49),  P.  <Bneus  (fig.  50),  are  typical  members  of  the  family. 

Order  9.  Hemiptera  (pi.  80,  figs.  52 — ^77).  This  order  is  distinguished 
by  the  compound  rostrum  formed  for  piercing  and  sucking,  and  of  which 
the  lower  lip  incloses  the  mandibles  and  maxillae,  which  are  in  the  form  of 
bristles.  These  insects  live  upon  vegetable  and  animal  juices,  those  which 
feed  upon  the  former  being  the  most  numerous.  The  Linnaean  name 
Hemiptera  indicates  a  character  which  some  members  of  the  order  possess, 
namely,  a  thickening  of  the  basal  portion  of  the  anterior  wings,  whilst  the 
remaining  part  is  thin  and  transparent.  Fabricius  and  Burmeister  reject 
this  name  as  inapplicable,  and  apply  one  (Rhynchota)  founded  upon  the 
character  of  the  mouth.  The  larva  and  pupa  are  active  and  take  food  at 
all  times,  so  that  the  metamorphosis  is  not  complete. 

This  order  is  divisible  into  two  sections,  according  as  the  wings  are  of  a 
uniform  or  varied  texture ;  and  this  slight  distinction  has  been  taken  as  a 
sufficient  basis  to  form  these  sections  into  orders  named  Hamoptera  and 
Heteroptera. 

Blanchard  divides  the  order  into  eight  "  tribes,"  of  which  the  four  first  are 
homopterous  and  the  four  last  are  heteropterous,  as  follows :  Cocciniens, 
Aphidiens,  Fulgoriens,  Cicadiens,  Nepiens,  Reduviens,  Lygiens,  ScuieU 
leriens. 
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Burmeister  divides  the  Khynckota  into  tribes  and  families,  as  follows  : 

Tribe  (1).     Fam.  1,  Pediculina, 

Tribb  (2).     Fam.  2,  Coccina. 

Tribe  (3)  Phytophthires.     Fam.  3,  Aphidina;  4,  Psyllodes. 

Tribe  (4)  Cicadina.  Fam,  5,  Cicadellina ;  6,  Membracina ;  7,  Fulgo- 
rina;  8.  Stridulantia. 

Tribe  (5)  Hydrocorbs.  Fam.  9,  Notonectici;  10,  Nepini ;  11,  Galgu- 
lint. 

Tribe  (6)  Geocores.  /Vzm.  12,  Hydrodromici ;  13,  Riparii;  14,  Redu- 
vini ;  15,  Membranacei  ;  16,  Caspini;  17,  Lygceodes  ;  18,  C  or  codes ;  Id, 

Westwood,  who  admits  the  Homoptera  as  a  distinct  order,  divides  them 
as  follows : 

Section  1.  Trimera.     /\zm.  1,  Cicadidce  ;  2,  Fulgorid€B  ;  3,  Cercopid€B. 
Section  2.  Dimera.     i^awi.  4,  Psyllidce ;  5,  AphidcB  ;  6,  AkurodidcB. 
Section  3.  Monomera.     i^am.  7,  CoccidcB. 

The  Heteroptera  he  distributes  as  follows  : 

Section  1.  Hydrocoriba.     i^am.  1,  Notonectidce  ;  2,  NepidxB. 

Section  2.  Aurocorisa.  Fam.  3,  Galg^lidcB ;  4,  AcanthiidxB ;  5,  J3y- 
drometridcB ;  6,  ReduviidcB;  7,  Cimicidce;  8,  TingidcB  ;  9,  CapsidcB ;  10, 
LygcßidcB  ;  1 1,  Coreidce  ;  12,  ScutelleridcB. 

Fam.  1.  CoccidcB.  The  principal  genus  of  this  family  is  Coccus,  one  of 
which  (Cocctt^  cac^i,  /i/.  80,  /^.  54 a 6)  has  been  named  cochineal  in 
commerce.  This  family  was  named  Gallinsectes  by  Latreille,  on  account 
of  the  resemblance  which  the  female  bears  to  galls,  neither  wings  nor 
articulate  structure  being  present,  the  inert  oval  or  hemispherical  body 
being  attached  during  life  to  the  branch  of  a  tree.  They  affix  themselves 
by  means  of  their  rostrum,  which  is  inserted  so  as  to  reach  the  sap,  and 
their  rudimentary  feet  when  these  are  present.  They  resemble  the  lower 
Crustacea  in  having  a  retrograde  metamorphosis,  the  larvs  being  active 
and  capable  of  moving  about  to  select  a  place  upon  which  to  affix  them- 
selves. The  young  remain  for  some  time  beneath  the  dead  body  of  the 
female,  which  is  well  adapted  for  their  protection.  The  males  are  active 
and  winged,  and  their  antennse  are  longer  than  in  the  females.  Some 
genera  secrete  from  the  skin  a  waxen  or  cottony  substance  which  covers 
the  body,  and  is  often  blown  off  by  the  wind  in  little  flakes.  In  some 
genera  the  females  are  active. 

Some  of  these  insects  increase  rapidly,  and  are  very  hurtful  to  vegetation. 
Coccus  cacti,  on  account  of  its  beautiful  crimson  color,  is  used  as  a  coloring 
material,  and  is  extensively  cultivated  for  this  purpose,  particularly  in 
Mexico,  its  native  country.  It  has  been  introduced  into  the  Canary 
islands,  Spain,  Algeria,  and  St.  Domingo,  and  it  is  cultivated  in  Guatemala 
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and  Honduras.  It  is  probable  that  it  would  flourish  in  the  southern  United 
States  wherever  the  species  of  cactus  suitable  for  its  food  are  found. 
Humboldt  calculated  the  annual  amount  of  cochineal  imported  into  Europe 
to  be  800,000  pounds,  and  it  requires  about  70,000  insects  to  make  a 
pound.  Lac  (or  shell  lac),  which  is  used  in  making  sealing-wax,  varnishes, 
&c.,  is  the  product  of  a  coccus.  Manna  has  a  similar  origin ;  and  a  white 
wax  is  collected  from  another  species.  Lecanium  [figs.  52,  53),  Dorthesia 
{fig,  56),  and  Chermes  {fig,  58),  belong  to  this  family. 

Fam,  2.  AphidcB  {figs,  57,  59).  The  plant  lice,  like  the  preceding 
family,  are  small  insects  which  infest  the  tender  shoots  of  vegetables,  and 
by  their  numbers  sometimes  cause  great  damage.  The  body  is  robust,  the 
head  small,  the  antennae  seven-articulate,  the  feet  slender,  the  wings  trans- 
parent, with  few  nervures,  and  the  abdomen  is  sometimes  provided  with 
two  tubular  stylets  connected  with  glands  bearing  a  saccharine  liqnid,  upon 
which  the  newly  excluded  young  are  said  to  feed,  and  which  is  eagerly 
sought  by  ants.  The  Aphides  are  generally  without  wings,  although  they 
are  anomalous  in  sometimes  having  and  sometimes  being  without  them  in 
the  same  species.  The  apterous  individuals  are  generally  females.  The 
pupae  are  active,  and  can  be  distinguished  by  their  incipient  wings,  unless 
they  are  to  produce  wingless  individuals.  A  single  impregnation  will 
fecundate  several  generations,  the  offspring  being  females  which  are  capable 
of  continuing  the  race.  Kyber  thus  continued  a  species  for  four  years, 
and  Bonnet  raised  nine  generations  in  three  months.  In  some  cases  eggs 
are  produced,  and  in  others  living  young,  and  of  these  about  ninety  are 
produced  at  a  time. 

Fam,  3.  PsyllidcB  {fig,  55).  A  small  family  allied  to  the  Aphides,  but 
they  are  more  active.  They  have  ten-articulate  antennae,  the  females 
have  an  ovipositor,  and  the  male  several  abdominal  appendages. 

Fam,  4.  Cercopidce.  This  is  an  extensive  and  widely  spread  family  ot 
small  and  handsome  insects,  which  suck  the  juices  of  plants,  and  are  found 
abundantly  in  grass  and  low  vegetation.  The  antennae  are  tri-articulate, 
the  stemmata  two,  the  feet  slender  and  adapted  for  leaping.  The  larva  of 
Aphrophora  {fig.  74)  pierces  small  branches,  and  causes  the  sap  to  exude, 
which  forms  a  mass  of  bubbles  like  spittle,  under  which  the  larva  is  hidden. 

Fam.  5.  Membracidce.  This  family  is  closely  allied  to  the  preceding 
one  in  natural  characters  and  habits,  and  is  united  with  it  by  some 
authors.  The  pronotum  is  dilated  so  as  to  cover  the  posterior  part  of  the 
body  entirely  or  in  part,  forming  a  conspicuous  object,  and  giving  to  some 
of  these  insects  a  very  strange  appearance. 

Fam,  6.  Fulgoridce,  This  family  is  remarkable  for  the  large  projecting 
head,  bright  colors,  and  large  size  of  some  species.  The  Chinese  Fulgora 
candelaria  {fig,  76)  is  yellow,  and  the  elytra  black,  marked  with  flavous 
spots.     F,  latemaria  {fig.  77)  inhabits  South  America. 

Fam.  7.  CicadidcB.     This  family  is  named  from  the  genus  Cicada  {C, 
fraxini,  pi,  80,  fig.  75),  which   has  attracted  attention  from  a  remote 
period  on  account  of  the  noise  of  the  male.     This  sound  differs  consi- 
derably in  the  different  species,  that  of  C  pruinosa,  Say,  for  example, 
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being  very  different  from  that  of  C  septendecim.  The  body  is  robust,  the 
head  large  and  triangular,  with  three  stemmata,  the  eyes  prominent,  the 
antennae  short  and  thin,  with  six  articulations,  and  the  wings  are  large,  and 
generally  transparent. 

The  history  of  Cicada  septendecim^  known  in  the  United  States  as  the 
seventeen  year  locust,  has  been  given  in  a  valuable  pamphlet  by  Dr.  Potter, 
of  Baltimore,  who,  deceived  by  the  popular  name,  fancied  that  anything 
called  locust  must  belong  to  the  genus  Locusta,  and  he  accordingly  names 
the  insect  Locusta  Septentrionalis  Americarus  decern  septima,  confounding 
these  hemiptera  with  the  grasshoppers,  and  naming  the  latter  Cicada, 
Vernacular  names  being  entirely  independent  of  the  scientific  ones, 
attempts  to  make  them  correspond  generally  result  in  confusion.  Dr. 
Harris  gives  some  useful  details  in  his  Injurious  Insects  of  Massachusetts, 
and  Dr.  S.  P.  Hildreth  has  written  upon  it  in  Silliman's  Journal,  vol.  xviii. 
p.  47,  and  2d  Series,  vol.  iii.  p.  216.  See  also  vol.  xiii.  p.  224*  The  pupa  of 
this  insect  leaves  the  ground  in  the  Southern  States  in  February  and  March, 
in  Pennsylvania  in  May,  and  in  Massachusetts  in  June.  The  female  cuts 
openings  with  her  ovipositor  in  the  tender  branches  of  trees,  where  her 
eggs  are  inserted  ;  this  causes  the  branches  to  die,  and  one  observer  relates 
an  instance  in  which  "  the  tops  of  the  forests  for  upwards  of  a  hundred 
miles  appeared  as  if  scorched  by  fire.''  It  requires  fifty-two  days  for  the 
young  to  hatch,  when  they  immediately  precipitate  themselves  to  the 
ground,  which  they  enter  and  attack  the  roots,  the  juices  of  which  they 
suck.  Miss  M.  A.  Morris  (Proced.  Acad.  Nat.  Sei.,  vol.  iv.  pp.  132  and 
190)  has  ascertamed  that  these  larvae  do  much  damage  to  fruit  trees  by 
their  attacks  upon  the  roots.  She  found  them  in  great  numbers  upon  all 
the  roots  which  were  more  than  six  inches  beneath  the  surface,  and  the 
trees  were  evidently  suffering  under  their  attacks.  The  larvae  were  firmly 
attached  to  the  roots  by  the  insertion  of  their  rostrum,  and  inclosed  in  a 
compact  cell  of  clay  without  outlet,  rendering  it  probable  that  they  are 
sedentary  where  they  first  attach  themselves.  According  to  Miss  Morris, 
they  are  destroyed  by  moles.  The  anterior  feet  of  the  larva  and  pupa  are 
robust  and  adapted  for  digging,  but  those  of  the  imago  do  not  exhibit  this 
character. 

Fam,  8.  Notonectidce  {pi.  80,  ßgs,  72,  73).  This  family  of  small  preda- 
ceous  insects  is  named  from  the  habit  which  the  species  have  of  swimming 
with  the  back  below.  They  are  aquatic,  the  head  and  eyes  are  large, 
the  antennae  small,  with  four  articulations,  and  the  posterior  feet  are  long 
and  fringed,  held  out  in  repose  like  a  pair  of  oars,  and  used  like  them  in 
swimming.  They  are  able  to  fly  from  one  piece  of  water  to  another. 
Corixa  striata  (pi,  SO,  fig.  72ab) ;  Notonecta  glauca  {fig,  73). 

Fam,  9.  Nepidce  {pL  80,  figs.  68-71).  This  family  is  predaceous  and 
aquatic,  the  species  living  at  the  bottom  of  quiet  waters.  The  body  is 
generally  depressed,  the  antennae  about  as  long  as  the  head,  and  inserted 
below  the  eyes  so  as  to  be  hidden.  The  tarsi  are  dimerous,  and  the 
anterior  feet  raptorial.  Ranatra  linearis  {fig,  68) ;  Nepa  cinerea  {fig. 
69) ;  Naucoris  cimicoides  {fig.  70) ;  Belostoma  {fig,  71).     The  last  genus 
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attains  a  length  of  three  inches,  and  is  sufficiently  strong  to  kill  small  fish 
and  frogs.  Dr.  Joseph  Leidy  has  given  the  anatomy  and  characters  of 
several  North  American  species  in  the  Journal  Acad.  Nat.  Sei. 

Fam.  10.  Galgulidce,  Galgulus  oculatus  is  a  small  North  American 
insect,  with  an  oval,  depressed  form,  a  broad  head,  and  pedunculated  lateral 
eyes.  It  may  be  seen  during  the  day  running  along  the  grassy  and  sandy 
shores  of  rivers,  but  it  is  not  aquatic,  although  it  can  swim  to  the  shore  if 
thrown  into  the  water.  It  has  the  power  of  leaping  a  few  inches,  although 
the  feet  do  not  present  saltatorial  characters.  When  pursued  they  do  not 
endeavor  to  escape  by  flight. 

Fam,  11.  HydrometridcB.  The  members  of  this  family  live  upon  the 
surface  of  the  water,  over  which  some  of  them  move  with  great  rapidity. 
Hydrometra  moves  rather  slowly  over  the  surface,  with  the  body  elevated 
above  it.  The  ordinary  boat-shaped  species,  with  four  of  the  feet  adapted 
to  locomotion,  belong  to  the  genus  Hydrometra,  The  larva  of  this  genus 
has  the  abdomen  very  small,  and  as  this  is  a  characteristic  of  the  corre- 
sponding oceanic  genus  Halobates,  it  sustains  Professor  Agassiz's  view  that 
freshwater  forms  are  higher  than  marine  ones.  Halobates  being  rarely 
found  with  the  wings  developed,  Westwood  thinks  they  are  not  to  be 
considered  as  images,  especially  as  the  abdomen  is  small ;  but  an  extension 
of  the  views  of  Agassiz  afibrds  a  more  satisfactory  explanation.  Many 
individuals  of  Cferris,  which  seem  to  be  perfect,,  are  without  wings,  and 
seem  never  to  acquire  any. 

Fam.  12.  Leptopidce.  This  is  a  small  family  with  the  body  oval  and 
depressed,  the  eyes  large,  the  feet  slender,  and  the  rostrum  long.  These 
insects  are  small  and  active,  running  and  flying  along  the  margins  of 
water.  The  principal  genus  is  Salda,  improperly  named  Acanthia  by 
Latreille,  a  name  used  previously  by  Fabricius  for  the  Cimez  lectularius. 
This  family  is  named  Riparii  by  Burmeister. 

Fam,  13.  Reduviidce,  This  family  includes  active  predaceous  species 
with  a  short,  stout  rostrum,  sufficiently  strong  to  pierce  insects  with  a 
tolerably  hard  integument.  The  head  is  narrow  behind,  forming  a  kind  of 
neck,  the  eyes  are  prominent,  and  there  are  two  stemmata.  The  North 
American  Arilus  novenarius,  Say,  Am.  Ent.,  has  the  pronotum  arched 
above,  and  notched  like  the  cogs  of  a  small  wheel.  The  puncture  of  these 
insects  is  somewhat  poisonous. 

Fam.  14.  Tingidce,  The  species  of  Tingis  have  a  small  body  with  the 
wings  strongly  reticulated,  and  a  membranous  expansion  upon  each  side 
of  the  prothorax.  They  move  very  slowly,  and  are  found  upon  leaves,  the 
juices  of  which  they  suck  in  all  their  stages.  It  is  probable  that  the  larvae 
do  not  move  from  their  first  station.  Syrtis  is  also  very  torpid  in  its 
movements;  it  lives  upon  trees,  and  probably  feeds  upon  insects,  as  the 
anterior  feet  are  very  stout,  and  apparently  raptorial.  The  genus  Acanthia, 
first  separated  from  the  Linncean  genus  Cimex  by  Fabricius,  includes  Üie 
bedbug,  Acanthia  lectularia  (pi,  SO,  ßg,  67).  Amyot  and  Servillo  state 
that  the  name  Acanthia,  Fabr.,  1776,  must  stand,  being  the  first  given  after 
the  dismemberment  of  the  old  genus  Cimex,  and  on  this  account  they 
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reject  the  name  Cimex,  which  Olivier  proposed  for  the  bedbug  (or  chinch) 
in  1789.  They  also  reject  Pentatoma  of  this  author,  using  Citnex  instead« 
Hist.  Nat.  des  Ins.  Heroipt.,  pp.  140,  811. 

Fam.  15.  Capsida.  This  family  contains  Capsus,  Phytocoris,  and  other 
genera  of  small  and  ornamental  insects  found  upon  plants,  upon  the  juices 
of  which  they  seem  to  feed.  They  run  and  fly  well ;  they  have  no  stem- 
mata,  the  ovipositor  is  contained  in  a  groove  of  the  abdomen,  and  the 
rostrum  is  four-articulate. 

Fam.  16.  LygcaidcB.  This  family  is  allied  to  the  preceding,  the  species 
are  small  or  of  medium  size,  and  the  colors  varied.  They  inhabit  plants. 
Pyrrhocoris  apterus  (pL  SO,  fig,  60). 

Fam.  17.  Coreida.  The  first  articulation  of  the  antenn»  is  as  long  as 
the  head  or  longer,  and  the  last  one  thickened  or  lengthened  in  this  family. 
These  insects  are  large,  of  varied  colors  and  active  habits,  and  they 
finequent  plants.  In  some  species  the  hind  feet  have  various  forms  and 
foliaceous  expansions.     Coryxus  hyoscyami  {pi  80,  fig.  61). 

Fam.  18.  Scutellerid€B.  Some  of  the  members  of  this  family  have  the 
scutellum  so  large  as  to  cover  the  abdomen  and  wings.  The  body  is 
robust,  sometimes  subglobular,  the  antennae  long,  and  the  feet  slender. 
Some  of  the  species  are  above  the  medium  size,  and  many  of  them  are 
ornamented  with  brilliant  colors.  They  are  vegetable  feeders,  sucking  the 
juices  of  leaves,  and  some  of  them  have  glands  which  secrete  a  fluid  with 
a  very  disagreeable  scent  There  are  three  sub-families  corresponding  to 
the  genera  ScuteUera,  Cimex,  and  Cydnus  {fig.  62).  The  first  have  a 
very  large  scutellum ;  the  second  and  third  a  smaller  one ;  and  the  third  is 
distinguished  from  the  second  by  having  spinose  feet.  Fabricius  left  the 
name  Cimex  for  insects  subsequently  named  Pentatoma,  with  which  Amyot 
and  Serville  agree,  although  they  admit  a  genus  Pentatoma.  Other  authors 
improperly  reject  the  name  Cimex  entirely.  Cimex  rufipes  {pL  SO,  fig. 
66).  This  species  is  also  referred  to  the  genus  Tropicoris  of  Hahn,  and  to 
Pentatoma.  Pentatoma  juniperinus  {fig.  63) ;  P.  baccarum  {fig.  64) ; 
Acanthosoma  {fig.  65). 

Order  10.  Strepsiptera.  This  order  of  Kirby  was  subsequently  named 
Rhipiptera  by  Latreilie.  It  includes  a  limited  number  of  insects  of  small 
size,  which  are  parasitic  in  the  bodies  of  Hymenoptera.  The  anterior 
wings  are  replaced  by  a  kind  of  twisted  halteres,  and  the  posterior  ones  are 
large  and  folded  like  a  fan.  The  mouth  has  two  small  awl-shaped  jaws, 
and  two  bi-articulate  antennce ;  the  eyes  are  large,  prominent,  and  lateral, 
with  a  few  large  facets,  and  these  separated  by  partitions  raised  above 
their  surface.  The  antennae  are  simple  or  furcate,  with  few  articulations; 
the  thorax  very  robust,  the  metathorax  very  long,  removing  the  posterior 
feet  far  back.  The  tarsi  have  from  two  to  four  articulations.  Specimens 
of  certain  wasps  and  bees  may  be  sometimes  seen  with  the  abdomen 
distorted,  and  an  examination  discloses  one  or  more  heads  of  a  minute 
insect  sticking  from  between  the  segments,  which  belong  to  these  parasites 
when  near  the  time  of  their  appearance.  Siebold  has  discovered  the 
winged  individuals  to  be  males,  and  the  females  to  be  without  wings,  and 
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never  leaving  the  wasp.  The  larvae  resemble  minute  parasites ;  they  have 
six  feet,  and  are  active,  running  about  to  find  an  insect  upon  which  they 
may  become  parasitic.  When  they  have  penetrated  to  a  proper  place  they 
lose  their  feet  and  become  larvae  of  a  different  form,  presenting  an  example 
of  a  retrograde  metamorphosis. 

Order  11.  Diptbra  {pi.  77,  figs.  87-129).  In  this  order  the  body  and 
integument  are  rather  soft,  the  head  generally  free,  and  attached  by  a  very 
short  thin  neck.  The  labium  forms  a  kind  of  soft  extensile  rostrum 
adapted  for  suction ;  its  sides  are  turned  up  to  form  a  canal,  and  it  incloses 
a  varying  number  of  sharp  slender  organs,  sometimes  adapted  for  piercing. 
These  are  well  developed  in  the  bloodsucking  genera,  in  which  the 
mandibles,  maxillae,  labrum,  and  tongue  are  present.  The  two  palpi  of  the 
JHptera  are  supposed  to  correspond  to  those  of  the  maxillae  of  the  other 
orders,  although  the  question  is  not  settled.  In  some  cases  the  mouth  is 
obsolete.  There  are  two  or  three  stemmata ;  the  eyes  are  large,  being  in 
some  males  larger  than  in  the  females,  and  in  some  cases  they  occup}' 
nearly  the  entire  head.  The  antennae  are  sometimes  composed  of  a 
succession  of  simple  articulations,  as  in  other  orders ;  but  in  general  they 
are  short,  composed  of  few  articulations,  the  last  of  which  bears  a  bristle 
(arista)  on  its  upper  surface.  The  prothorax  is  reduced  to  a  narrow  collar, 
the  metathorax  is  also  much  reduced,  having  no  wings,  and  bearing  their 
representatives,  the  small  knobbed  organs  named  halteres,  so  that  the 
thorax  is  made  up  chiefly  of  the  mesothorax,  which  bears  the  single  pair  of 
wings,  constituting  the  distinguishing  character  of  the  Diptera.  The  wings 
are  absent  in  some  cases,  but  the  halteres  are  nearly  always  present 
The  precise  use  of  the  halteres  is  not  known.  They  are  vibrated  in  flight, 
and  if  they  are  removed  an  insect  is  prevented  from  flying.  Many  Diptera 
have  a  pair  of  single  or  double  membranes  (calypta)  in  connexion  with  the 
halteres,  and  varying  in  size  in  inverse  proportion  with  them.  The  tarsi 
are  pentamerous,  and  the  abdomen  has  from  four  to  seven  segments  apparent 

The  pupae  of  the  Diptera  are  of  two  kinds :  in  one  the  integument  of  the 
larva  is  not  cast,  but  contracts  into  the  form  of  a  cocoon,  from  the  inside 
of  which  the  pupa  becomes  disengaged;  in  the  other  the  larva  skin  is  cast, 
and  the  pupa  takes  the  incomplete  form  (in  which  the  limbs  are  visible) 
without  a  cocoon.    In  the  Culicidce  the  pupae  are  active. 

The  larvae  are  cylindric  and  without  feet,  the  head  corneous  or  fleshy, 
and  the  mouth  is  generally  provided  with  a  pair  of  hooks.  The  aquatic 
larvae  have  jaws  and  palpi,  and  respiration  is  sometimes  effected  by  means 
of  tubes  which  are  held  at  the  surface  of  the  water,  and  they  swim  with 
the  aid  of  appendages  at  the  posterior  extremity. 

The  larvae  occur  under  various  circumstances,  as  in  carrion,  fungi,  in 
galls,  like  those  of  Cynips ;  or  in  living  caterpillars,  like  Ichneumon. 
Some  are  to  be  found  in  vessels  of  vegetables  pickled  with  vinegar,  and 
others  in  the  acrid  brine  of  salted  fish,  or  in  the  brine  vats  of  salt  works. 
The  greater  part  are  produced  from  eggs  laid  by  the  female ;  some  are 
excluded  alive ;  and  in  the  Pupipara  the  young  are  not  excluded  until  they 
have  reached  the  pupa  state. 
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In  their  perfect  state  the  Diptera  are  found  upon  flowers  or  plants, 
feeding  upon  vegetable  juices,  or  upon  various  decaying  animal  and  vege- 
table products.  Some  suck  the  blood  of  vertebrate  animals,  or  kill  insects 
to  suck  their  juices.  They  are  very  abundant,  and  are  found  in  all 
climates,  including  the  polar  regions. 

Although  the  Diptera  are  generally  of  a  small  size,  they  are  so  abundant 
in  individuals  that  they  occupy  a  prominent  place  in  the  economy  of  the 
animal  creation.  They  fill  the  air  in  clouds,  and  afford  food  to  various 
birds,  whilst  they  are  always  ready  to  remove  liquid  decaying  matter. 
The  rapidity  with  which  certain  carrion  flies  increase  under  favorable 
circumstances,  caused  Linnaeus  to  assert  that  three  of  them  with  their 
progeny  can  consume  the  carcase  of  a  horse  in  as  short  a  time  as  a  lion  would. 

The  Diptera  contain  a  considerable  number  of  noxious  species,  among 
which  may  be  mentioned  mosquitoes,  the  flies  which  torment  cattle,  bot- 
flies, and  the  grain  flies  which  destroy  wheat  and  other  cereals. 

Macquart  divides  the  Diptera  as  follows,  most  of  the  names  being 
latinized.  The  names  between  parentheses  are  called  families,  and  the 
numbered  names  are  given  as  tribes. 

Divis.  I.  Nematocera.  Antennae  with  at  least  six  articulations,  palpi 
with  four  or  five. 

SüBDivis.  1.  Rectipalpi.     1,  CulicidcB, 

SuBDivis.  2.  CuRViPALPi.      2,  ChironomidcB  ;   3,  TipulidcB  ;  4,  Myceto- 
pMlidxB ;  5,  Cecidomyiidce ;  6,  Ryphides ;  7,  Phalcenoides ;  8,  Bibio- 
nidcB. 
Divis.  II.  Brachocera.     Antennae  with  three,  and  palpi  with  one  or  two 
articulations. 

SuBDivis.  1.  Entomocera  ;  last  articulation  of  the  antennae  divided  into 
segments.     (Tabaniens.)  9,  Tabanides.     (Notacantha.)   10,  Acantho- 
meridcB ;  II,  Sicarii ;  12,  Xylophagidce ;  IS,  Stratiomydce. 
SuBDivis.  2.  Aplocera  ;  last  articulation  of  the  antennae  not  annulate. 
§  TETRACHiETES,  mouth  with  four  lancets.     14,  Midasidce;  15,  Asilidce  ; 
16,  HybotidcB ;  17,  Empidce  ;  18,  Vesiculosa  ;  19,  Nemestrinidce  ;  20,  Xy- 
lostomes;  21,  Leptides ;  22,  Bombylidce ;  23,  Syrphidce;  24,  DolichopidxB, 
§§  DicHiETES,   mouth   with   two  lancets.     (Atherigera.)    25,   Scenopi- 
nidoR;  26,   Cephalopsidce ;  27,  Lonchopteridce ;  28,  Platypexidce ;  29,  Co- 
nopsidce;  30,  Myodari<B  ;   31,  OE strides ;   32,  Muscidce.     (Pupipara.)  33, 
Coriacea ;  34,  FhthiromyicB. 

The  following  is  Westwood's  classification  as  given  in  his  Introduction. 

Section  1.  Cephalota,  Westwood.  Head  distinct  from  the  thorax; 
claws  not  dentated ;  larva  annulose,  not  undergoing  its  transformations  to 
the  pupa  state  within  the  body  of  the  parent ;  oviparous  (or  larvaparous  in 
some  Muscidce), 

Divis.  1.  {Stirps  1.)  Nemocera,  Latr.  Antennae  of  more  than  six 
joints  ;  palpi  four-  or  five-jointed  ;  pupa  incomplete.  Fam.  1,  Culicida : 
2,  TipulidcB. 
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Divis.  2.  Brachoobra,  Macq.  Antennffi  short,  not  having  apparently 
Hiore  than  three  distinct  joints ;  palpi  one-  or  two-jointed. 

(SHrps  2.)  'NoTAOANTHA,  Latr.  Antennae  apparently  composed  of  only 
three  joints,  the  last,  however,  being  articulated ;  proboscis  exserted,  seldom 
inclosing  more  than  two  lancets.  The  structure  of  the  mouth  is  very 
incomplete,  and  the  number  of  setae  variable.  Pupa  coarctate,  the  skin  of 
the  larva,  however,  nearly  retaining  its  previous  form.  Fam.  3,  StratU 
omydcR  ;  4,  Beridce ;  5,  CasnomyicUB. 

(Stirps  3.)  Tantstoma,  Latr.  Antennae  with  only  three  joints,  ordi- 
narily terminated  by  a  seta  {Tabanus  and  Midas  excepted) ;  proboscis 
exserted,  generally  with  four  setae  (six  in  female  Tabanidce  ;  mouth  obsolete 
in  Acroceridce)  ;  larva  with  a  scaly  head ;  pupa  incomplete.  Fam.  6, 
TabanidcB  ;  7,  BombyliicUB  ;  8,  Anthracidcß  ;  9,  AcroceridcB ;  10,  Empidce  ; 
11,  TachydromiidUB ;  12,  Hybotidce;  13,  AsilidcB;  14,  MydasidcB;  15, 
Therevidce  ;  16,  LeptidtB  ;  17,  DolickopidcB  ;  18,  Scenopinid<B. 

(Stirps  4.)  Athericbra,  Latr.  Antennae  with  only  two  or  three  joints, 
terminated  by  a  seta ;  proboscis  generally  withdrawn  into  the  oral  cavity, 
with  two  setae  (four  in  the  Syrphidce;  mouth  obsolete  in  the  CEstridai); 
pupa  coarctate,  the  skin  of  the  larva  forming  an  oval  case.  Fam.  19, 
Syrphidce;  20,  Conopidce ;  21,  Muscidce ;  22,  CEstridce. 

Section  2.  Thoracocephala.  (Stirps  5.)  Püpipara,  Latr.  (Order 
Homaloptera,  Leach).  Head  immersed  in  the  thorax ;  claws  denticulated ; 
larva  nourished  in  the  abdomen  of  the  mother,  and  not  deposited  until 
after  it  has  passed  to  the  pupa  state.  Fam.  23,  Hippoboscidce  ;  24, 
Nycteribiidce. 

The  first  section  includes  a  great  majority  of  the  Diptera  (including 
those  to  which  the  term  ßy  is  popularly  assigned),  in  which  the  head  and 
antennae  are  free.  The  mouth  is  a  soft  rostrum,  containing  several  bristle- 
shaped  organs  in  a  groove  along  its  upper  suiface,  which  also  forms  a 
channel  for  the  liquid  food. 

The  Culicidce  is  a  family  of  which  Culex  (including  the  mosquitoes)  is 
the  best  known  genus,  and  notwithstanding  their  small  size,  their  organiza- 
tion is  very  perfect.  The  rostrum  is  very  long  and  slender,  apparently 
simple,  but  composed  of  seven  organs.  The  male,  which  does  not  sting, 
can  be  readily  distinguished  by  the  feathery  antennae.  These  tormenting 
insects  do  not  move  about  much  during  the  day ;  but  where  they  abound,  as 
soon  as  the  sun  sets,  they  fill  the  air  in  myriads,  and  become  a  serious  evil. 
They  abound  in  warm  climates  ;  and  in  the  low  regions  of  the  lower  Missis- 
sippi, they  fill  the  houses  and  the  cabins  of  the  steamboats  as  evening 
advances.  In  many  parts  of  the  United  States  it  is  necessary  to  exclude 
them  from  beds  by  a  netting  of  gauze  called  a  mosquito  bar.  In  districts 
where  they  are  rare,  a  house  may  be  infected  with  them  from  a  vessel  used 
to  catch  rain  water,  and  in  which  a  passing  female  may  deposit  her  eggs. 
These  are  laid  upon  the  surface  of  stagnant  water  one  at  a  time,  but  in 
x^ontact  with  each  other,  and  to  the  number  of  two  or  three  hundred.  In 
two  days  the  larva  make  their  appearance,  in  fifteen  days  they  become 
89(5 


Digitized  by 


Google 


ARTICÜLATA.  193 

pupae,  and  instead  of  respiring  through  the  posterior  extremity,  they 
have  two  hom-Iike  tubes  on  the  thorax  for  this  purpose.  The  pupae  are 
active,  but  do  not  take  food.  The  entire  period  required  for  the  trans- 
formations is  about  three  weeks.  Culex  {pi.  T7,  figs.  95,  96),  Anopheles 
{fig.  94). 

The  TipulidcB  are  an  extensive  family,  which  bear  a  considerable 
resemblance  to  the  Culicidae,  on  account  of  their  slender  body  and  feet 
The  rostrum  is  short,  robust,  and  ending  in  a  pair  of  fleshy  lips ;  the  palpi 
are  generally  four-articulate,  and  turned  back.  The  abdomen  of  the  male 
is  often  thickened  at  the  tip,  the  antennae  have  in  general  from  fourteen 
to  sixteen  articulations,  those  of  the  male  being  often  verticillate  or 
pectinate.  The  larvae  of  some  are  aquatic ;  some  live  in  the  ground, 
where  they  destroy  the  roots  of  grass  ;  some  in  fungi  or  decaying 
matter,  and  some  in  galls.  The  minute  but  destructive  insects  of 
the  genus  Cecidomyia  (Hessian  fly)  belong  to  this  family.  There  are 
several  sub-families  which  Westwood  names  Chironomides,  CecU 
domt/ides,  Mycetophilides,  Tipulides,  and  Bibionides.  The  genera  figured 
are,  Chironomus  {pL  77,  fig.  118),  Anisomera  {fig.  119),  Ctenopkora 
{fig.  120),  Psychoda  {fig.  121),  Mycetophila  {figs.  122,  124),  Bibio 
{fig>  123). 

The  Stratiomydcs  are  generally  gaudily  colored ;  they  are  found  upon 
flowers,  and  have  the  body  usually  depressed,  and  the  scutellum  often 
spinose.  The  larvae  are  aquatic  or  terrestrial,  and  the  pupa  is  formed 
within  the  skin  of  the  larva.  Stratiomys  {pi.  77,  fig.  117),  Clitellaria 
{fig-  110). 

The  TabanidcB  have  the  eyes  large,  the  mouth  well  developed,  that  of 
the  female  having  six  and  that  of  the  male  four  piercers.  The  labium  is 
fleshy,  with  the  end  lobed  ;  and  the  palpi  have  two  articulations,  of  which 
the  second  is  long.  Tabanus  {T.  tropicus,  fig,  97,  T.  bovimis,  fig.  98) 
has  the  third  articulation  of  the  antennae  excised  upon  one  side.  The  genus 
contains  some  of  the  largest  of  the  Diptera,  and  from  their  size,  number,  and 
the  perfection  of  their  oral  organs,  they  are  a  great  pest  to  cattle  when 
numerous.     The  males  frequent  flowers,  the  females  alone  sucking  blood. 

The  BombyliidcB  {BombyKus,  pi,  77,  fig.  87)  resemble  certain  bees,  and 
the  analogy  is  preserved  by  the  buzzing  sound  they  make  in  flying.  The 
rostrum  is  very  long,  and  projecting  in  front,  and  with  this  they  suck 
flowers  without  alighting.  Their  wings  stand  horizontally,  and  their  flight 
is  very  rapid. 

In  the  Empides  {figs.  92,  93)  the  body  is  narrow,  the  head  small 
and  round,  with  a  distinct  neck,  the  wings  are  large,  and  the  feet 
generally  long.  The  mcJes  generally  live  upon  honey,  and  the  females 
upon  the  juices  of  insects  which  they  take  on  the  wing  with  the  aid  of 
their  feet. 

The  Asilidcs  include  several  lai^e  predaceous  Diptera,  with  a  slendei 
bristly  body,  a  depressed  head,  bearded  below,  and  a  robust  thorax.  They 
fly  with  a  buzzing  noise,  and  take  other  insects  upon  the  wing.  The  larv» 
feed  upon  roots.    Dioctria  {fig.  68),  Äsüus  {fig.  89). 
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The  MidasidcB  contain  a  number  of  very  large  Diptera  with  clubbed 
antennae.  Midas  filatus  (black,  with  a  transverse  orange  band  near  the 
base  of  the  abdomen)  inhabits  the  United  States. 

Leptis  {fig,  116)  is  the  representative  of  a  i^mWy  {Leptida)  of  small  flies 
of  varied  colors.  In  this  genus  the  head  is  depressed,  the  antennae  end  in 
a  bristle,  and  the  thorax  is  tuberculate. 

The  Athericera  contain  the  four  families  Syrphida,  in  which  the  labium 
incloses  four  setae  ;  Conopsidce,  Muscid€By  having  two  setae  ;  and  (Estrida, 
with  the  mouth  obsolete. 

The  Syrpkidce  are  tolerably  large  variously  colored  flies,  which  move 
swiftly  through  the  air,  and  often  hover  over  a  spot  for  some  time  without 
changing  their  position.  They  have  a  hemispherical  head,  a  great  part  of 
which  is  taken  up  by  the  eyes,  a  soft  rostrum  elbowed  towards  the  base, 
with  a  pair  of  lip-like  expansions  at  the  tip,  and  the  palpi  small  and 
inarticulate. 

The  genus  Volucella  (F.  pellucens,  pi,  77,  fig.  111)  is  remarkable 
for  its  resemblance  to  the  genus  Bombus  (bumble  bee),  which  was 
designed  to  enable  it  to  reach  without  suspicion  the  nests  of  the 
latter,  in  which  the  larvae  are  parasitic,  feeding  upon  the  larvae  of 
the  bees. 

The  eggs  of  Syrphus  are  deposited  among  the  Aphides,  upon  which  the 
larvae  feed.  Other  larvae  are  vegetable  feeders,  and  those  of  Eristalis  (E. 
tenax,  fig.  114)  and  Helophilus  (fig.  115)  are  aquatic,  and  have  the  pos- 
terior part  of  the  body  attenuated  into  a  breathing  tube.  These  leave  the 
water  to  transform  in  the  ground.  Scceva  pyrastri  (fig.  112),  Chryso- 
toxum  (fig.  113). 

The  family  Conopsidce  (Conopsmctcrocephala^fig.  90)  are  parasitic  in  the 
nests  of  bees  in  the  larva  state,  and  the  images  frequent  flowers.  Latreille 
reared  a  species  which  was  parasitic  in  bees,  and  we  have  met  with  a  living 
grasshopper  in  Pennsylvania,  with  the  abdomen  filled  with  several  dipterous 
larvae  which  we  did  not  succeed  in  rearing.  They  may  have  belonged  to 
this  genus,  or  to  Tachinus.  Latreille  placed  the  genus  Stomoxys  (8,  calci- 
trans,  fig.  91)  in  this  family. 

The  family  Muscidcs  (figs.  101,  103,  106,  108)  is  very  extensive,  and 
contains  many  minor  groups.  The  habits  of  the  species  are  very  various. 
Sarcophaga  camaria  (fig,  109)  deposits  its  larvae  upon  rotten  vegetables, 
caterpillars,  and  even  on  earthworms,  which  they  penetrate,  leaving  their 
posterior  extremity  at  the  surface.  Several  genera  deposit  their  eggs  upon 
flesh  the  moment  it  has  become  tainted ;  and  Trichina  and  allied  genera 
resemble  the  IchneumonidcB  in  being  parasitic  in  other  living  insects. 
Musca  domestica,  the  house  fly,  accompanies  civilized  man  in  his  migra* 
tions.  The  transformations  of  this  species  are  said  to  take  place  in  dung. 
Various  larvae  attack  difierent  kinds  of  fruits,  roots,  and  branches,  causing 
galls,  and  decaying  vegetable  matter  of  different  kinds.  The  larva  of 
Piophila  casei  (fig.  103)  infests  cheese,  and  that  of  P.  petasionis  is  found 
in  preserved  hams.  Both  are  known  as  skippers.  The  larvae  of  Oscanis 
and  Chlorops  are  destructive  to  growing  grain. 
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The  (EstrickB  (ßgs.  125-129)  are  a  singular  family  of  flies  which  live  at 
the  expense  of  difierent  Mammalia,  each  species  being  generally  confined 
to  a  single  species  of  the  latter.  Among  the  animals  subject  to  their  attacks 
are  the  horse,  ass,  ox,  various  species  of  deer  and  antelope,  camel,  hare,  and 
in  Peru  there  is  a  species  which  attacks  man  under  the  skin.  Animals 
which  do  not  fear  ordinary  biting  flies,  often  exhibit  great  uneasiness  and 
terror  at  the  presence  of  these  insects.  The  larvae  occur  in  three  different 
modes,  some  in  subcutaneous  tumors,  as  in  oxen ;  some  in  the  head,  as  that 
of  the  sheep ;  and  some  in  the  stomach,  as  in  the  horse.  The  eggs  of  the 
first  kind  (as  CEstrus  bovis,  fig.  129)  are  deposited  on  the  skin ;  those  of  the 
second  (as  Cephakmyia  ovis,  fig.  125)  within  the  nostrils ;  and  those  of  the 
third  (as  Gasterophilus  equi,  fig.  127)  upon  the  hairs  of  those  parts  which 
can  be  reached  by  the  tongue  of  the  animal,  or  about  the  nostril,  as  in  the 
case  of  Gasterophilus  nasalis. 

The  moisture  and  warmth  of  the  mouth  of  the  horse  hatch  the  eggs  of 
Crasterophilus  equi,  when  the  larva  passes  to  the  stomach  with  the  food. 
Here  it  affixes  itself  to  the  inner  surface  by  means  of  a  pair  of  oral  hooks,  . 
forming  a  little  cavity  for  its  head.  The  eggs  are  mostly  laid  in  August, 
and  the  larva  remains  upon  the  stomach  until  the  next  summer,  when  it  is 
an  inch  long.  It  now  detaches  itself  and  is  passed  through  the  intestines, 
when  it  becomes  a  pupa  in  the  ground,  and  in  the  course  of  a  few  weeks 
it  emerges  as  a  fly.  The  male  dies  after  fecundation,  and  the  female  after 
depositing  her  fifty  or  a  hundred  eggs.  The  larvae  sometimes  affix  them* 
selves  to  the  windpipe,  or  pass  on  to  the  small  intestines,  when  a  horse  is 
apt  to  die  from  the  irritation,  and  in  a  few  cases  they  perforate  the 
stomach.  In  most  cases  the  presence  of  bots  (as  these  larvae  are  named) 
causes  no  injury  to  a  horse,  and  their  head  is  so  deeply  imbedded  that 
no  medicine  sufficiently  active  for  their  expulsion  can  be  administered  with 
safety. 

The  presence  of  Cephakmyia  ovis,  or  the  fly  of  the  sheep,  puts  the 
animals  to  flight  and  causes  them  to  huddle  together  upon  some  sandy  or 
bare  spot  (as  if  to  prevent  the  fly  from  having  a  resting  place),  with  their 
heads  down  and  turned  together,  and  their  feet  in  continual  motion  to  keep 
it  from  effecting  its  object.  The  fly,  however,  by  a  rapid  dart,  reaches  the 
nostril,  where  it  deposits  an  egg,  the  larva  of  which  ascends  the  nostril, 
causing  great  uneasiness  to  the  sheep,  which  runs  around  with  every 
mark  of  distress.  The  larva  makes  its  way  to  the  frontal  sinus,  the 
antrum,  or  the  nasal  bones,  where  it  affixes  itself  with  its  oral  hooks, 
and  remains  until  the  next  spring,  when  it  crawls  out  and  enters  the 
ground  to  change.  It  remains  in  the  earth  six  or  eight  weeks  in  the  pupa 
state,  and  when  it  becomes  an  imago  it  is  as  short-lived  as  the  horse  bot-fly. 

The  CEstrus  bovis,  the  larva  of  which  lives  beneath  the  skin  of  the  back 
in  oxen,  causes  great  terror  among  these  animals,  which  run  for  pro- 
tection to  bodies  of  water.  The  larvae  of  CEstrus  tarandi  (fig.  128)  are 
found  under  the  skin  of  the  reindeer.  Another  member  of  the  family 
infests  the  frontal  sinus,  throat,  and  mouth  (under  the  tongue)  of  the  same 
animal. 
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The  Pupipara  are  a  singular  group  of  insects,  having  the  antennee  (which 
are  of  one  or  two  short  articulations)  deeply  set  in  the  head.  The  mouth 
is  without  a  fleshy  exsertile  labium,  but  it  is  provided  with  a  sharp  spicula 
and  several  bristles.  They  are  separated  into  two  families,  HippoboscidtB 
and  NycteHhiid(B, 

The  Hippoboscidce  have  a  depressed,  tough,  and  hairy  body,  and  they  live 
upon  beasts  and  birds,  moving  quickly  (and  sometimes  sideways)  among 
the  hair  and  feathers.  The  wings,  and  even  the  halteres,  are  sometimes 
absent,  as  in  Melophagus  ovis  {pi,  11,  fig,  85),  known  as  the  sheep 
tick.  The  feet  are  short,  and  the  claws  denticulated.  The  larva 
remains  unexcluded  until  it  becomes  a  pupa,  and  as  but  one  is  developed 
at  a  time,  it  is,  when  excluded,  nearly  as  large  as  the  abdomen  of  the 
female. 

The  Nycteribiidce  are  without  wings  and  halteres,  the  feet  are  very  long, 
and  so  is  the  basal  articulation  of  the  tarsi,  which  present  an  analogy  with 
the  feet  of  some  of  the  Arachnida  in  being  annulated,  presenting  the 
appearance  of  being  divided  into  numerous  minor  parts.  These  insects 
infest  bats ;  and  from  the  position  of  the  head,  which  is  small  and  turned  up 
on  the  thorax  so  as  to  be  dorsal,  it  is  necessary  for  them  to  turn  over 
and  stand  with  the  back  downwards  when  they  suck.  This  is  readily 
efiected,  the  feet  being  so  constructed  as  to  allow  them  to  stand  erect  or 
inverted.  They  move  rapidly  through  the  hair,  but  cannot  walk  upon  a 
smooth  surface.  Some  authors  have  classed  these  insects  with  the 
Arachnida. 
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Class  I.  Pisces.     Fishes. 

The  animals  of  this  class  are  distinguished  from  those  already  examined, 
by  their  countless  numbers,  their  varied  shapes,  their  brilliant  colors,  and 
especially  by  their  economical  value.  Destined  by  nature  to  inhabit  and 
people  the  water,  all  their  structures  and  functions  tend  to  this  end.  Their 
most  general  characteristics  lie  in  the  possession  of  cold  red  blood,  breathing 
by  gills  instead  of  lungs,  a  bicamerated  or  two-chambered  heart,  fins  as 
organs  of  progression,  and  a  skin  either  naked  or  covered  with  scales  of 
varied  structure. 

To  consider  these  characteristics  more  closely,  the  fins  consist  of  a  deli- 
cate membrane  investing  a  series  of  bony  or  cartilaginous  rays,  projecting 
from  the  body  along  the  median  line,  and  from  the  four  homologues  of  the 
extremities  of  the  terrestrial  vertebrata.     They  have  received  names  derived 
from  their  situation  upon  the  body.     The  dorsal  fin  is  on  the   median   line 
of  the  back,  usually  single,  sometimes  sub-divided  into  two  or  three  fins,  of 
various  degrees  of  contiguity.     The  caudal  fin  terminates  the  vertebral 
column  in  the  median  line,  and  is  situated  in  a  vertical  plane ;  the  true  fishes 
differing  in  this  respect  from  the  fish-like  mammalia,  the  caudal  fin  in  the 
latter  being  placed  horizontally.     The  third  median  single  fin  is  the  anal, 
situated  anteriorly  to  the  caudal,  on  the  anterior  median  line.     This  also  is 
sometimes  divided  into  two  or  more  portions.     The  remaining  four  fins, 
two  pectoral  and  two  ventral,  situated  in  pairs,  are  the  homologues  of  the 
anterior  and  posterior  extremities  of  the  other  vertebrata.     Their  relative 
positions  may  vary,  but  they  are  always  found  rather  on  the  inferior  surface, 
between  the  anal  fin  and  the  head.     The  pectoral  fins  are  always  situated 
just  behind  the  head,  and  are  articulated  directly  to  the  skull.     The  ventrals 
may  be  entirely  posterior  to   the  pectorals,  exactly  inferior  to  them,  or 
entirely  anterior  and  under  the  throat.     The  fins  serve  as  organs  of  motion, 
and  to  sustain  the  fish  in  an  upright  position.     The  principal  instrument  of 
motion  is  the  caudal  fin,  which,  by  its  rapid  and  vigorous  strokes  from  one 
side  to  the  other,  causes  the  animal  to  move  forwards  in  a  straight  line,  the 
resultant  of  this  lateral  flexion.     The  median  fins  serve  to  balance  the  fish  ; 
the  pectorals  and  ventrals,  although  to  a  certain  extent  instruments  of 
motion,  yet  act  almost  entirely  in  balancing  the  fish,  and  diverting  its  course 
to  the  right  or  left,  as  also  to  regulate  the  rising  and  sinking  in  the  water. 
Sometimes  the  rays  of  several  of  the  fins  are  thickened  into  regular  spines, 
retaining,  to  a  greater  or  less  extent,  the  proper  integument.     Fins  without 
distinguishable  rays,  or  where  the  rays  are  enveloped  in  a  mass  of  fatty 

lOONOORAPmO   SNCTGLOPiBDIA.^VOL.   II.  2d  401 

Digitized  by  VjOOQ IC 


198  ZOOLOGY. 

matter,  or  else  entirely  wanting,  are  called  adipose.  A  fin  of  this  character 
is  found  on  the  back  of  the  trout  {Salmo  fontinalis)  posterior  to  the  main 
dorsal. 

The  gills  consist  of  bony  or  cartilaginous  spines,  arranged  parallel  to  each 
other,  like  the  teeth  of  a  comb ;  over  which  run  blood-vessels  from  the 
heart,  for  the  sake  of  the  purification  to  be  experienced  by  contact  with  the 
oxygen  dissolved  in  the  water.  Sometimes  the  gills,  instead  of  being  pecti- 
nate, are  arranged  in  bunches.  The  gill-cover  consists  of  four  bones,  of 
which  the  one  immediately  behind  the  orbit  is  called  the  pre-opercubim. 
Posterior  to  this  are  the  operculum  and  inter-operculum,  the  former  above 
the  latter.  Inferior  to  these,  or  slightly  posterior,  is  the  sub-operculum. 
Anterior  to  die  lower  part  of  the  opercular  bones  is  the  branchial  mem- 
brane, supported  by  the  branchiostegous  rays.  In  cases  where  the  gill-covers 
are  wanting  or  concealed,  there  are  generally  five  to  seven  apertures  in  each 
side.  Respiration  in  the  fish  is  performed  by  taking  in  water  through  the 
mouth,  and  forcing  it  through  the  gill-openings  by  muscular  contraction. 
By  the  contact  of  water  with  the  venous  blood  in  the  gills,  oxygen  is 
imparted,  and  the  requisite  decarbonization  effected.  The  entire  circula- 
tion of  the  blood  is  as  follows :  Venous  blood  collected  from  the  venous 
system,  is  accumulated  in  the  single  auricle.  Thence  it  is  forced  into  the 
ventricle,  and  this  drives  it  into  the  gills.  Here  the  blood  is  changed  from 
venous  to  arterial,  and  is  distributed  to  the  different  parts  of  the  body. 
The  heart  thus  never  contains  any  but  venous  blood,  the  arterial  first  pro- 
ceeding from  the  gills. 

The  swimming  bladder  of  the  fish  is  the  true  homologue  of  the  lungs  in 
the  higher  vertebrata  ;  a  fact  well  shown  by  its  intermediate  character  in 
Amia  and  other  fishes.  Whenever  present,  it  appears  to  contribute,  to  a 
greater  or  less  extent,  to  the  function  of  respiration.  It  exhibits  various 
forms,  bi-lobed,  bi-partite,  &c.,  and  in  the  young  fish,  or  even  in  some  adults, 
there  is  a  distinct  communication  by  a  tube  with  the  oesophagus,  answering 
to  the  trachea.  It  usually  contains  a  gas,  with  oxygen  in  greater  propor- 
tion than  in  atmospheric  air.  Some  species  are  destitute,  either  entirely, 
of  an  air-bladder,  or  possess  it  in  a  very  rudimentary  state,  as  in  Cobitis. 
Those  without  it  are  generally  ground  fish,  which  keep  close  to  the  bottom. 
Besides  the  use  of  the  air-bladder  in  respiration,  it  serves  an  important  pur- 
pose in  enabling  the  fish  to  vary  its  specific  gravity,  and  thus  float  at  any 
desired  elevation  in  the  water. 

The  body  of  the  fish,  with  a  few  exceptions,  is  longer  than  broad,  and 
compressed.  There  is  little  expression  in  the  face,  the  features  being  on  the 
same  level,  and  the  nose  not  projecting.  The  line  of  distinction  between 
the  head  and  body  is  difficult  to  draw,  owing  to  the  entire  absence  of 
neck.  The  heart  is  situated  far  forward,  between  the  branchial  apparatus. 
The  simple  brain  does  not  fill  the  cavity  of  the  cranium.  The  tongue  is 
mostly  cartilaginous,  sometimes  covered  with  teeth.  The  salivary  glands 
are  inconspicuous,  and  it  is  not  probable  that  the  fish  possesses  much  sense 
of  taste.  There  is  no  external  ear,  and  the  entire  auditory  apparatus  is 
here  at  its  minimum  of  vertebrate  development ;  although  not  so  simple  as 
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in  the  Cephalopoda.  The  eyes  are  characterized  by  their  immovable 
position,  flattened  cornea,  spherical  crystalline  lens,  and  brilliant  color,  as 
well  as  by  certain  internal  anatomical  peculiarities.  The  organs  of  touch 
lie  either  in  the  lips,  or  in  the  apparently  sensitive  barbels  or  cirri  so  con- 
spicuous in  some  species. 

The  teeth  are  rarely  entirely  wanting,  although  sometimes  absent  from 
the  mouth.  In  this  case  they  are  generally  to  be  found  in  the  posterior 
arch  of  the  gills,  when  they  are  called  pharyngeal  teeth.  Such  is  the  case 
in  most  of  the  Cyprinida.  Some  fish  have  teeth  in  nearly  every  bone  in 
the  mouth ;  on  the  maxillary,  intermaxillary,  palatine,  vomerine,  spheroidal, 
as  well  as  on  the  tongue  and  gill  arches.  The  shape  of  the  teeth,  as  also  their 
disposition,  varies  greatly. 

As  already  remarked,  the  skin  is  either  naked,  or  covered  with  scales ; 
these  occurring  in  various  conditions  of  development,  as  true  imbricated 
scales,  as  isolated  scales,  as  spiny  prickles,  bristles,  hard  bony  enamelled 
plates,  &c.  The  side  of  the  fish  generally  exhibits  a  longitudinal  row  of 
scales,  in  each  of  which  is  a  perforation.  These  holes,  constituting  by  their 
linear  arrangement,  the  lateral  line  of  the  fish,  were  formerly  supposed  to 
secrete  mucus.  The  recent  researches  of  Professor  Agassiz  have,  however, 
shown  that  these  are  the  oi)enings  of  tubes,  which,  together  with  similar 
tubes  opening  on  the  skull,  penetrate  all  parts  of  the  body,  brain,  muscles, 
bones,  and  viscera ;  freely  admitting  water,  whose  hydrostatic  action  thus 
equalizes  the  pressure  of  the  incumbent  water,  both  on  the  outside  and 
within. 

The  colors  of  fishes  are  among  the  most  beautiful  in  nature,  being  only 
assimilated,  and  that  in  an  inferior  degree,  by  those  of  birds.  All  shades  are 
represented,  as  well  as  all  lustres.  These  hues,  however,  are  very  evanes- 
cent, sometimes  departing  immediately  after  death. 

The  organs  of  voice  are  entirely  wanting,  and  there  are  but  few  that  are 
capable  of  making  any  sound  whatever.  The  North  American  cat-fish 
(Pimelodus)  is  said  to  make  a  peculiar  sound  by  a  vibration  of  its  cirri. 
The  weak  fish  {Otolithus  regalis)  makes  a  peculiar  grunting  when  caught, 
apparently  abdominal  in  its  character.  The  same  applies  to  the  black  drum 
{Pogonias  chromis). 

While  some  fish  are  confined  to  salt  water,  and  others  to  fresh,  certain 
species  live  habitually  in  a  mixture  of  the  two.  Others  again,  at  diflferent 
seasons  of  the  year,  occupy  both  salt  and  fresh,  as  the  salmon.  The  distri- 
bution of  species  is  much  affected  by  the  temperature  of  the  water,  and  the 
character  of  the  bottom.  But  few  fishes  can  live  out  of  water  for  any 
length  of  time,  owing  to  the  rapid  desiccation  of  the  gills,  and  the  conse- 
quent asphyxia.  The  eel  and  the  cat-fish  (Pimelodus)  can  exist  for  some 
days  in  a  simply  moist  or  damp  situation,  as  wet  grass.  Certain  species,  as 
the  Anabas,  habitually  leave  the  water  in  search  of  food. 

Fishes  are  almost  incredibly  prolific.  It  has  been  calculated  that  the 
progeny  of  a  single  herring,  allowed  to  reproduce  and  multiply  undisturbed 
for  twenty  years,  would  not  only  supply  the  whole  earth  with  an  abundance 
of  these  fish,  but  would  become  inconveniently  numerous.     Yet  among 
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millions  of  young  herrings,  hardly  one  oomes  to  maturity,  owing  to  the 
ravages  made  among  their  number  by  the  rapacious  fish  and  other  animals, 
man  not  excepted.  Yet  although  they  form  the  food  of  myriads  of  fishes, 
of  hundreds  and  thousands  of  men,  the  supply  is  always  equal  to  the 
demand,  and  no  perceptible  decrease  in  number  can  be  observed.  Similar 
instances  might  be  furnished  by  the  cod,  the  shad,  the  mackerel,  &c. 

Of  all  oviparous  animals,  fish  are  perhaps  the  most  prolific.  Among  these 
the  cod-fish  (Morrhua)  is  pre-eminently  conspicuous.  A  single  female  has 
been  calculated  to  produce  as  many  as  9,000,000  eggs  in  a  single  season. 
There  is  no  intercourse  of  sexes,  excepting  among  a  few  of  the  Plagiostomes, 
the  eggs  being  fertilized  by  the  male  after  their  evacuation  by  the  female. 
Some  species  are  ovo- viviparous,  the  eggs  being  hatched  in  the  abdomen,  or 
else  in  especially  contrived  pouches,  as  in  SyngruUhus.  A  slight  approach 
to  a  placental  connexion  of  mother  and  embryo,  is  made  in  some  of  the 
sharks.  The  eggs  are  deposited  in  various  places,  on  sticks,  stones,  grass, 
in  furrows  of  the  sand,  &c. ;  in  rare  cases  a  nest  is  built,  consisting  either 
of  a  single  pile  of  stones,  as  in  some  of  the  North  American  Cyprinidce,  or 
else  a  more  complicated  structure  of  grass  and  sticks  is  built,  as  in  the 
CalliclUhys  of  Demerara,  and  in  various  species  of  Gasterosteus,  It  is  a 
httle  singular,  that  it  is  generally  the  male  who  takes  upon  himself  the  care 
of  the  eggs  and  the  construction  of  the  nest. 

It  is  difficult  to  speak  with  any  certainty  as  to  the  longevity  of  fishes,  as 
few  are  permitted  to  reach  their  natural  term  of  years.  Some  species,  as 
Pike  and  Carp,  kept  in  fish  ponds,  have,  however,  been  known  to  live  to  a 
great  age.  Thus  Bufibn  speaks  of  carp,  in  the  moat  of  the  Comte  de 
Maurepas,  150  years  old.  Gesner  refers  to  a  pike  having  been  caught  in 
Suabia,  in  1497,  bearing  an  inscription  purporting  to  have  been  appended  in 
1230,  the  age  thus  being  (at  least)  267  years.  The  animal  was  said  to 
weigh  350lbs.,  and  to  have  a  length  of  nineteen  feet. 

The  flesh  of  most  fishes  is  edible,  although  that  of  some  is  difficult  of 
digestion.  They  are  rarely,  or  never,  poisonous  in  themselves  ;  a  property 
only  acquired  by  consuming  poisonous  plants  or  animals.  Fresh-water 
fishes  are  more  generally  edible  than  marine,  although,  as  a  class,  not  so 
savory.  Other  parts  of  the  fish  are  of  economical  value  besides  the  flesh. 
The  oil  of  some  is  very  valuable  ;  the  air-bladder  of  the  sturgeon  furnishes 
the  isinglass  of  commerce ;  the  roes  of  the  sturgeon,  pike,  carp,  &c.,  for- 
nish  caviar.  The  shagreen  skin  of  some  Placoids  is  used  for  polishing,  and 
for  making  ornamental  coverings.  The  bones  are  used  for  fish-hooks,  and 
other  purposes.  The  Gymnoius  or  electric  eel,  the  Torpedo^  and  the  Silurus 
electricus,  are  capable  of  giving  powerful  electric  shocks. 


Classification  of  Fishes. 

The  first  scientific  classification  of  fishes  is  that  of  Artedi  (1738),  who 
distinguishes  them  into  cartilaginous  {Chondropterygii)  and  bony;  these 
being  subdivided  into  fishes  with  bony  branchiae  and  soft  fin  rays  (MaJa- 
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eapterygil),  or  with  spinous  rays  (Acanthopterygii),  and  fishes  with  boneless 
branchis  (Branchiostegi),  Fifty-eight  genera  were  distributed  under  these 
four  heads,  corresponding  for  the  most  part  with  those  of  Linnaeus,  whose 
arrangement  comes  next  in  order.  This  is  based  upon  the  position  of  the 
vertical  fins,  or  the  structure  of  the  gills.  The  following  tabular  view 
exhibits  the  orders  of  Linneeus,  with  the  genera  of  each  order,  taken  from 
the  thirteenth  edition  of  1767. 

I.  Apodes.     Ventral  fins  none. 

1.  Mursena.  4.  Anarhichas.  7.  Stromateus. 

2.  Gymnotus.  5.  Ammodytes.  8.  Xiphias. 

8.  Trichiurus.  6.  Ophidium. 

II.  JuGULARES.     Ventral  fins  before  the  pectoral. 

9.  Callionymus.  II.  Trachinus.  13.  Blennius. 
10.  Uranoscopus.             12.  Gadus. 

III.  Thoracici.     Ventral  fins  under  the  pectoral. 


14.  Cepola. 

15.  Echineis. 

16.  Coryphaena. 

17.  Gobius. 

18.  Cottus. 

19.  Scorpaena. 


20.  Zeus. 

21.  Pleuronectes. 

22.  Chsetodon. 

23.  Sparus. 

24.  Labrus. 

25.  Scisena. 


26.  Perca. 

27.  Gasterosteus. 

28.  Scomber. 

29.  Mullus. 

30.  Trigla. 


IV.  Abdominales.     Ventral  fins  behind  the  pectoral^ 

31.  Cobitis.  37.  Fistularia.  43.  Mormyrus. 

32.  Amia.  38.  Esox.  44.  Exocaetus. 

33.  Silurus.  39.  Elops.  45.  Polynemus. 

34.  Teuthis.  40.  Argentina.  46.  Clupea. 

35.  Loricaria.  41.  Atherina.  47.  Cyprinus. 

36.  Salmo.  42.  Mugil. 

The  remaining  genera  were  arranged  under  the  head  of  Amphibia,  as 
Amphibia  nantes,  and  characterized  by  having  fixed  gills  without  a  bony 
structure. 


48.  Petromyzon. 

49.  Raja. 


52.  Lophius. 

53.  Acipenser. 
64.  Cyclopterus. 
55.  Batistes. 


V.  Spiracula  Composita. 

50.  Squalus.  51.  Chimaera« 


VI.  Spiracula  Solitaria. 

56.  Ostracion. 

57.  Tetraodon. 

58.  Diodon.    . 


59.  Centriscus. 

60.  Syngnathus. 

61.  Pegasus. 
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The  classification  of  Cuvier  is  the  one  more  generally  adopted.  He 
divides  the  entire  class  into  bony  and  cartilaginous ;  the  former  again  into 
spinous  rayed  and  soft  rayed  ;  the  latter  into  those  with  free  gills,  and  such 
as  have  them  fixed.     We  have  here  room  only  for  the  Orders  and  Families. 


I.    ACANTHOPTERTGIA.      Fifl 

ritys  spinous. 

Percid«. 

Chaetodontidfie. 

Mugilidse. 

Triglidae. 

Scorobridfie. 

Gobidfie. 

SciaenideB. 

Teuthidfie. 

Lophidse. 

SparidflB. 

Tsnidfie. 

Labridae. 

MaBnid». 

Atherinid». 

Siluridae. 

II.  Malacoptbrtgii  Abdominales.     Fin  rays  soft.     Ventrals  behind  the 

pectoral 

CyprinidsB.  FistularidsB.  CIupeidsB. 

EsocidsB.  SalmonidsB. 

III.  Malacoptertgii  Subbrachiati.    Fin  rays  soft.     Ventrals  beneath  the 

pectoral 

GadidsB.  CyclopteridflB.  Echineid®. 

PlanidsB. 

lY.  Malacopteryoii  Apod  a.     Fin  rays  soft.     Ventrals  wanting. 

Anguillidse. 

y.  Lophobranchii.     Grills  in  tufts  ;  not  pectinate. 
SyngnathidfiB. 

YI.  Plectoonathi.     Bones  of  the  head  closely  combined. 
GymnodontidcB.  Balistidse.  OstracionidaB. 

YII.  ChondroptertgiiBrancuiis  Liberis.     (rills pectinate, free.    Ä  single 

gill  opening. 

SturionidaB. 

YIII.  Chondropterygii  Branchiis   Fixis.     Gill  apertures  more  than  one 
on  each  side.     Gills  not  free. 

Squalidas.  Raiadse.  PetromjrzonidaB. 

A  highly  philosophical  classification  is  that  of  Prof.  Agassiz,  which  is 
especially  applicable  to  the  arrangement  of  fossil  forms.  This  eminent 
naturalist  divides  fishes  into  four  Orders  from  characters  derived  from  the 
scales.     They  are  as  follows  : 

I.  Placoids.  Characterized  by  having  the  skin  provided  with  osseous 
plates  of  various  sizes  and  numbers,  as  in  the  sharks,  rays,  &c.  The 
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Plagiostomes  of  authors  fall  under  this  order.    The  families  are :  Rajacei, 
Cestraciones,  Hybodontes,  Squalini,  ChimcBra,  Ichtht/odorulithes. 

II.  Ganoids.  Here  the  scales  are  bony  and  covered  externally  with 
enamel,  generally  angular  and  continuous.  Most  Ganoids  are  extinct ; 
the  most  striking  and  typical  recent  representation  is  the  Lepidosteus  or 
gar-fish.  Families :  Sturionini,  Lophobranchii,  Gymnodontes,  Sckrodermi, 
Cephalaspides,  Pycnodontes,  Calacanthi^  Sauroidei,  Lepidosteini. 

III.  Ctenoids.  This  order  corresponds  nearly  to  the  Acanthopterygii 
of  Cuvier.  It  is  characterized  by  the  roughness  of  the  scales,  the  border 
of  which  is  generally  dentated,  and  by  the  usual  presence  of  spinous  rays 
in  the  dorsal  and  anal  fins.  Families:  Mugiloidei,  Aulosiomi,  Pleuro- 
nectidei,  Squamipennes,  Theutyes,  Oobioidei,  Scuenoidei,  Sparoidei,  Per- 
coidei. 

IV.  Cycloids.  These  are  represented  by  the  greater  number  of  the 
Malacopterygii  of  Cuvier.  The  scales  are  generally  smooth,  and  not 
dentated.  The  dorsal  and  anal  fins  have  generally  soft  rays.  Fami- 
lies: Anguilliformes,  Hakcoidei,  Esocini,  Cyprinodontes,  Cyprini,  Lab- 
roidei,  Lophioidei,  Blennioidei,  Sphyrccnoidei,  Xiphioidei,  Scomberoidei. 

The  most  recent  classification  of  fishes  is  that  of  Prof  J.  Müller  (Ueber 
den  Bau  und  die  Grenzen  der  Ganoiden  u.  über  das  natürliche  System 
der  Fische.  1646).  We  append  a  brief  summary  of  this  system  as  modi- 
fied by  several  authors. 

Order  I.     Dermoptbri. 

Internal  skeleton  unossified :  external  skeleton  and  vertical  fins  mucous, 
naked.  Shape  vermiform,  or  without  any  lateral  fins.  No  pancreas  nor 
air-bladder. 

Sub'Order  1.  Pharyngobranchii. 
Amphioxid». 

Sub-order  2.  Marsipobranchii. 
Myxinoidei.  Petromjrzontidae. 

Order  II.     Malacopteri. 
Internal  skeleton  ossified.     Scales  of  the  external  skeleton  mostly  cycloid, 
in  some  ganoid.     Fins  all  supported  by  rays,  all  of  these  jointed  excepting 
sometimes  the  first  in  the  dorsal  and  pectoral ;  abdominal  or  apodal.    Gills 
free,  operculate.     A  swimming  bladder  and  air  duct. 


Symbranchida. 

Sub-order  1. 
Mursenidee. 

Apodes. 

Gymnotidse. 

Sub-order  2.  Abdominales. 

ClupeidflB. 
SalmonidfiB. 
ScopelidfiB. 
Characini. 

Galaxidae. 
Esocid®. 
Mormyridfie. 
Hypsocid». 

CyprinodontidfiB. 

Cyprinidae. 

Silurid®. 
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OkDBR    III.      PflAEYNGOGNATHI. 

Internal  skeleton  ossified.  Scales  sometimes  cycloid,  sometimes  ctenoid. 
Inferior  pharyngeal  bones  coalesced.  Air-bladder  without  a  duct  in  the 
adult. 

Sub-order  1.  Malacopterygii. 
Scomberesocid®. 

Sub'Order  2.  Acanthopterygii, 
Chromid».  Cyclo-Labridce.  Cteno-LabridaB. 

Order  IV.    Anacanthini. 

Internal  skeleton  ossified.  Scales  sometimes  cycloid,  sometimes  ctenoid. 
Fins  sustained  by  flexible  or  jointed  rays.  Ventrals  beneath  the  pectorals 
or  entirely  absent.     Swimming  bladder  without  air-duct. 

Sub-order  1.  Apodes. 
Ophididffi. 

Stib'Order  2.  Thoracici. 
Gadid».  Pleuronectid».  Echineid». 

Order  V.     Acanthopteri. 

Internal  skeleton  ossified.  Scales  ctenoid.  Fins  with  one  or  more 
of  the  anterior  rays  unjointed  or  inflexible.  Ventrals  generally  beneath  or 
anterior  to  the  pectorals.     Swimming  bladder  without  duct. 


Percidae. 

Atherinidae. 

Theutyidae. 

Sclerogenid». 

Mugilidae. 

Fistularidae, 

Sciaenid». 

Notacanthidae. 

Gobiidffi. 

Labyrinthi-branchii. 

Scomberidae. 

Blenniidae. 

SparidflB. 

Squamipennes. 

Lophiidae. 

Maenidse. 

TaBnioidei. 

Order  VI.     Plectognathi. 

Internal  skeleton  only  partly  ossified.  Scales  ganoid  or  spinous.  Max- 
illaries  and  intermaxillaries  firmly  united.  Swimming  bladder  without  air- 
duct. 

Balistidae.  Ostracionid».  Gymnodontidae. 
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OrDBE   VII.       LoPHOBRANCfflll. 

Internal  skeleton  only  partly  ossified.     Scales  ganoid«    Gills  tufted,  gilU 
opening  small.    Swimming  bladder  without  air-duct. 


Hippocampid®. 


Syngnathidse. 


Order  YIII.    Ganoidbi. 

Internal  skeleton  bony  or  cartilaginous.     Scales  ganoid.     First  fin-ray 
usually  a  spine.     Swimming  bladder  with  an  air-duct. 


Sauridae. 

Pycnodontidae. 

Lepidoidei. 


Sturionidee. 
Acanthodei. 
Dipterid». 


Cephalaspidse. 


Order  IX.     Protopteri. 

Internal  skeleton  partly  bony,  partly  cartilaginous.  Scales  cycloid. 
Pectorals  and  ventrals  as  flexible  filaments.  Gills  filamentary,  free.  No 
pancreas.  Swimming  bladder  as  a  double  lung,  with  an  air-duct.  Intestine 
with  a  spinal  valve. 

Sirenoidei. 


Order  X.     Holocephali. 

Internal  skeleton  cartilaginous.  External  skeleton  as  placoid  grains. 
Most  of  the  fins  with  a  spinous  first  ray ;  ventrals  behind  the  pectorals. 
Gills  laminated,  attached  by  their  margins;  a  single  external  aperture. 
No  swimming  bladder.  Intestine  with  a  spiral  valve.  Copulation  between 
the  sexes. 


Chimseroidei. 


Edaphontidse. 


Order  XI.     Plagiostomi. 


Internal  skeleton  cartilaginous,  or  partly  ossified.  External  skeleton 
placoid.  Gills  fixed ;  with  five  or  more  gill-openings.  Swimming  bladder 
none.  Scapular  arch  not  attached  to  head.  Ventrals  behind  the  pec- 
torals.    Intestine  with  spiral  valve. 


HybodontidsB. 

CestraciontidsB. 

Notodanidae. 

Spinacidse. 

ScylliidsB. 

Nictitantes. 


Lamnidse. 

Alopeciidse. 

Scymniid». 

Squatin». 

Zygsenidae. 

Pristid». 


Rhinobatidse. 

Torpedinidse. 

Raiidfie. 

TrygonidcB. 

Myliobatidae. 

Cephalc^teridse. 


409 


Digitized  by 


Google 


206  ZOOLOGT. 

We  come  in  the  next  place  to  the  consideration  of  the  more  prominent 
of  the  families  above  mentioned ;  taking  them  up  in  the  order  in  which 
they  occur  in  the  system  of  Müller,  as  modified  above,  and  which  we  shall 
for  the  most  part  adopt.  The  subject  o{  Ichthyology  is  of  such  vast  extent, 
that  our  limits  would  be  transgressed  even  by  mentioning  the  names  alone 
of  all  the  species.  We  can  only  refer  particularly  to  the  species  distin- 
guished by  their  economical  value  or  physiological  interest. 

AMPHioxiDiE.  This  family,  at  present  represented  by  the  single  genus 
BranchiostomOy  occupies  the  lowest  position  in  the  scale  of  fishes.  It  is 
characterized  by  the  naked  skin,  the  single  dorsal  extending  over  the  entiie 
length  of  the  back,  the  absence  of  pectorals  and  ventrals.  Mouth  entirely 
inferior,  elongated,  or  circular,  the  margins  provided  with  a  row  of  firee 
filaments.  Anterior  to  the  anus  is  a  median  fin  representing  the  transition 
embryonic  fin  of  higher  fishes.  The  brain,  as  an  expansion  of  the  nervous 
centres,  is  entirely  absent ;  being  represented  by  a  simple  extension  of  the 
spinal  cord,  which  runs  out  to  a  blunt  point.  The  absence  of  brain  and  of 
heart  sufficiently  distinguishes  Branchiostoma  from  all  other  fishes.  Its 
aspect,  in  fact,  is  hardly  that  of  a  fish  at  all,  being  highly  vermiform  in 
appearance.  The  species  hitherto  described  are  all  from  European  or 
North  African  waters. 

Mtxinoidei.  The  Myxinoids  are  hardly  more  fish-like  in  their  appear- 
ance than  the  Branchiostoma,  having  been  classed,  by  Linneeus  and  other 
writers,  among  the  worms.  The  vertebral  column,  as  in  Branchiostoma, 
exhibits  the  persistence  of  the  usually  temporary  chorda-dorsalis.  The 
mouth  is  terminal,  nearly  circular,  and  provided  with  a  powerful  hooked 
tooth  on  the  palate,  with  others  in  the  tentaculated  mouth.  The  lateral 
fins  are  entirely  absent,  as  in  the  other  Dermopteri,  The  species  of  this 
family,  though  small  in  size,  are  formidable  from  the  manner  in  which  they 
attack  their  prey,  which  consists  of  larger  fish.  Myxine  glutinosa,  a 
European  form,  is  most  generally  found  embedded  in  the  bodies  of  other 
fish,  as  the  cod,  haddock,  and  others.  The  manner  of  its  entrance  is  not 
exactly  known ;  probably,  however,  by  a  perforation  made  by  the  mouth, 
assisted  by  the  powerful  hook.  No  species  of  this  family  are  found  in 
North  America. 

PETROMYzoNTiDiE.  This  family,  tne  last  of  the  Dermopteri,  is  also  without 
lateral  fins :  a  continuous  median  fin  is  formed  by  the  coalescence  of  the 
dorsal,  caudal,  and  anal.  Respiration  is  generally  performed  by  means  of 
fixed  gills,  the  lateral  openings  to  which  are  seven  in  number  on  each  side. 
A  single  nostril  is  placed  on  the  top  of  the  head.  The  principal  forms 
belong  to  the  genera  Petromyzon  or  true  lamprey  eel,  and  Ammoccetes,  or 
sand  lamprey.  The  former  have  a  circular  mouth  provided  with  numerous 
teeth^  and  fringed  with  cili®  to  assist  the  animal  in  attaching  itself  to  the 
bodies  of  its  prey.  The  mouth  is  a  true  sucker,  adhesion  being  effected  by 
atmospheric  pressure.  Fishes  of  various  kinds  are  not  unfrequently  caught 
bearing  the  bloody  circular  scar  produced  by  the  bite  of  the  lamprey,  and 
quite  often  the  lamprey  itself  The  catfish,  or  Pimelodus,  appears  to  be 
especially  liable  to  such  attacks.     The  lampreys  attain  to  great  size,  and 
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are  highly  prized  by  some  nations.  The  love  borne  them  by  the  ancient 
Romans  is  a  matter  of  classical  history,  and  at  the  present  day  they  are 
favorite  food  of  epicures.  A  prominent  European  species  is  the  Petro- 
myzon  fiuviatilis,  shown  in  pi.  Sl,ßg.  28.  The  Peiromyxon  americanus  is 
the  largest  and  best  known  American  species.  The  genus  Ammoccetes, 
with  the  general  characters  of  the  lampreys,  differs  mainly  in  the  form  of 
the  mouth.  This,  instead  of  being  continuous  and  suctorial,  is  composed  of 
a  circular  projecting  upper  lip,  the  lower  being  transverse.  The  opening 
of  the  throat  is  guarded  by  a  fringe  of  cili».  This  genus  is  extensively 
distributed  over  North  America,  where  several  species  are  known.  They 
accumulate  in  vast  numbers  in  certain  sand  or  mud  flats,  as  those  of  the 
Susquehanna  river,  whence  they  are  dug  from  a  depth  of  four  or  five 
inches  below  the  level  of  the  water,  to  serve  as  bait  for  other  fishes. 

The  SYMBRANCHiDiB  are  anguilliform  fishes,  distinguished  firom  their 
allies  by  the  greater  or  less  union  of  both  branchial  apertures  into  one. 
The  fins  also  are  variously  suppressed,  some  being  without  pectorals,  and 
others  without  either  these  or  vertical  fins.     The  next  family. 

The  MuRiENiDiB  or  eels,  with  the  normal  structure  of  the  gill  aper- 
tures, yet  have  them  very  small  and  capable  of  being  completely  closed. 
The  body  is  serpentiform,  and  although  provided  with  scales,  these  are 
scarcely  apparent,  being  embedded  in  a  thick  mucous  skin.  The  air- 
bladder  is  polymorphous,  and  the  intestines  without  coeca.  The  eels,  in 
their  different  species,  are  inhabitants  of  both  fresh  and  salt  waters ;  those 
living  in  the  former  belonging  generally  to  the  restricted  genus  Anguilla, 
Species  of  Anguilla  occur  in  greater  or  less  number  throughout  the  United 
States,  being,  however,  very  rare  in  many  if  not  most  of  the  waters  of  the 
Mississippi  basin.  Popular  opinion  assigns  to  these  species  a  viviparous 
reproduction,  owing  to  the  apparent  absence  of  individuals  containing  eggs. 
The  ova  are  yet,  probably,  present  in  a  due  proportion  of  the  supposed 
males,  escaping  observation  by  their  diminutive  size.  The  eel  hardly  yields 
to  any  other  fish  in  the  power  of  sustaining  a  deprivation  of  its  proper 
element  for  a  considerable  length  of  time.  To  transport  these  animals  over 
a  considerable  space,  all  that  is  necessary  is  to  pack  them  in  damp  grass  or 
some  similar  substance.  They  even  leave  the  water  spontaneously  at 
night  in  search  of  food,  or  of  a  body  of  water  better  suited  to  their  conve- 
nience than  the  one  in  which  they  may  happen  to  be  placed.  Eels  are 
said  to  be  very  susceptible  to  magnetic  or  galvanic  influence :  the  simple 
contact  of  a  knife  being  suflücient  to  paralyse  them.  When  a  magnet  is 
presented  to  the  dish  in  which  the  living  animal  may  happen  to  be,  violent 
contortions,  a  painful  gasping  after  breath,  and  other  signs  of  inconvenience, 
are  reported  to  be  exhibited.     PI  S2,ßg,  5,  is  a  figure  of  Anguilla  vulgaris. 

The  GvMNOTiDiE,  highly  interesting  on  account  of  their  electrical  proper- 
ties, are  characterized  by  the  anterior  position  of  the  anus,  the  entire 
absence  of  dorsal  fin,  the  extent  of  the  anal,  and  the  position  of  the  gill- 
opening.  The  best  known  species,  Cfymnotus  ekctricus  or  electric  eel,  is  a 
native  of  the  tropical  portions  of  South  America.  It  attains  to  a  great 
size,  being  sometimes  over  six  feet  in  length,  and  almost  a  full  load  for  a 
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strong  man  to  cany.  The  eleotrio  or  galvanic  apparatus  consists  of  four 
longitudinal  bundles,  disposed  in  two  pairs,  one  larger  above,  and  a  smaller 
below,  against  the  base  of  the  anal  fin.  The  fasciculi  are  divided  by  longi- 
tudinal partitions  into  hexagonal  prisms,  and  transverse  divisions  separate 
these  into  small  cells.  The  cells  are  filled  with  a  gelatinous  matter,  and 
the  whole  apparatus  is  abundantly  supplied  with  nerves  from  the  spinal 
marrow.     In  the  Torpedo,  these  nerves  come  directly  from  the  brain. 

The  amount  of  electricity  furnished  by  the  Gymnotus  is  enormous« 
Faraday  made  a  calculation  in  regard  to  a  specimen  of  ordinary  size 
examined  by  him,  that  a  single  medium  discharge  was  equal  to  that  from  a 
battery  of  3500  square  inches  charged  to  its  maximum.  It  need  not  then 
be  a  matter  of  surprise  that  the  Gymnotus  is  capable  of  killing  a  horse  by 
repeated  discharges ;  which  it  does  by  applying  its  whole  length  along  the 
belly  of  the  animal  when  in  the  water.  The  method  of  capturing  the 
Gymnotus  made  use  of  by  the  South  American  Indians,  consists  in  driving 
a  number  of  horses  and  other  cattle  into  the  muddy  pools  in  which  the 
electric  eels  abound.  Roused  from  their  retreats  in  the  mud,  the  Gymnoti 
emerge  into  the  water,  and  gliding  in  among  the  animals,  give  to  them 
violent  shocks.  A  succession  of  discharges  results  in  weakening  the  eels 
to  such  a  degree,  as  to  make  it  a  matter  of  little  danger  or  difliculty  to 
capture  them.  The  Voltaic  pile,  formed  by  the  electric  apparatus  of  the 
Gymnotus,  is  much  like  that  of  the  Torpedo ;  the  column  being  longitudinal, 
however,  in  the  natural  position  of  the  animal,  instead  of  vertical.  The 
anterior  or  cephalic  extremity  is  positive;  the  caudal  negative;  and  the 
animal  is  capable  of  discharging  any  portion  of  its  column.  The  substance 
occupying  the  cells  is  a  dense  albuminous  liquid,  with  a  small  amount  of 
common  salt.  Each  cell  is  separate  and  independent,  answering  to  the 
cell  of  the  galvanic  battery.  This  electrical  power  is  not  confined  to  the 
Gymnotus.  Various  species  of  Torpedo,  one  of  which  is  found  on  the 
coast  of  Massachusetts,  exhibit  the  same  property  in  a  high  degree.  Other 
electrical  fishes  are  Malapterurus  electricus,  Trichiurus electricus,  SLndTetra- 
odon  electricus.  Some  insects,  too,  as  Redivivus  serratus  and  Mantis 
electricus,  are  reported  to  give  electric  shocks.  It  may  be  proper  to  men- 
tion,  in  conclusion,  that  the  electricity  of  the  Torpedo  and  Gymnotus  is 
capable  of  exhibiting  all  the  efiects  of  ordinary  electricity,  and  is  in  most 
cases  entirely  at  the  command  of  the  animal,  whether  to  emit  or  withhold  it 

Clupeid^.  The  fishes  of  this  family  exhibit  considerable  analogies  to 
the  Salmonoids,  difiering,  however,  in  the  absence  of  an  adipose  dorsal 
Both  maxillaries  and  intermaxillaries  are  employed  in  forming  the  margin 
of  the  upper  jaw,  instead  of  the  usual  introduction  of  the  latter  alone.  The 
body  is  well  scaled,  the  scales  sometimes  very  large.  Bones  of  the  mouth 
variously  provided  with  teeth,  these  occurring  sometimes  on  the  pectinated 
tongue. 

The  fishes  of  this  family  are  among  the  most  useful  and  indispensable  to 

man.     It  includes  the  anchovy,  the  sardine,  the  sprat,  the  various  herrings, 

and  the  shad.     The  Anchovy,  Engraulis  encrasicholus  (pi,  Sl.ßg.  3),  is  a 

small   fish,  a  few  inches   in  length,  distributed  throughout  Europe,  and 
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especially  abundant  in  various  parts  of  the  Mediterranean.  It  is  distin- 
guished, as  a  genus,  by  the  projecting  and  pointed  upper  jaw,  and  the  long 
anal.  The  top  of  the  head  and  back  is  blue;  irids,  sides,  and  belly» 
silvery  white.  This  fish  was  well  known  to  the  ancient  Greeks  and 
Romans,  who  prepared  from  it  a  sauce  called  garum,  held  in  great  favor. 
They  are  taken  in  countless  numbers  on  the  coast  of  Sardinia,  400,000 
having  been  caught  at  a  single  haul.  The  fishing  is  highly  successful  by 
night,  when  the  anchovies  are  readily  attracted  by  the  glare  of  fire-pans. 
In  preparing  them  for  purposes  of  commerce  the  head  and  viscera  must  be 
removed  ;  the  former  being  bitter,  and  for  this  reason  called  Encrassicholus 
by  Aristotle.  The  anchovies,  after  being  washed  clean,  are  placed  with 
the  belly  upwards  in  vessels,  a  layer  of  fish  alternating  with  one  of  salt, 
until  the  whole  is  full.  Pressure  must  be  exerted  to  drive  out  the  oil  as 
much  as  possible.  A  hole  is  left  in  the  top  of  the  vessel,  which  is  then 
exposed  to  the  sun.  After  fermentation  has  commenced,  the  hole  is 
stopped  up,  and  the  vessel  removed  to  a  store-house.  The  operation  is  not 
completed  until  the  following  year.  The  anchovy  is  taken  from  December 
to  May. 

The  ClupeidcB,  with  non-projecting  upper  jaws,  are  divided  into  various 
genera,  as  Clupea,  Sardinella,  Harengula,  Pellona,  Meletta,  Alosa,  and 
others.  A  distinction  was  formerly  made  between  a  genus  Alosa,  charac- 
terized by  an  emargination  of  the  upper  jaw,  and  Clupea,  with  the  border 
of  the  jaw  continuous  or  entire.  This  division,  however,  has  been  found  to 
be  inadequate  to  the  wants  of  the  present  system. 

Alosa  vulgaris,  a  European  species,  figured  in  pL  Sl\  ßg.  1,  is  repre- 
sented in  America  by  one  of  much  finer  flavor,  the  A.  sapidissima,  or 
common  American  shad.  This  well  known  species  commences  its  entrance 
into  our  rivers,  at  periods  varying  from  January  to  May,  according  to  the 
latitude.  It  penetrates  all  the  Atlantic  streams,  and  when  unobstructed  by 
dams  or  other  impediments,  travels  to  a  considerable  distance  from  the 
mouth  for  the  purpose  of  depositing  its  spawn.  They  are  taken  in  great 
numbers,  especially  in  Chesapeake  and  Delaware  bays,  by  various  means» 
the  most  conspicuous  of  which  are  large  seines  and  gill  nets.  The  price 
varies  from  five  to  fifty  dollars  per  hundred,  according  to  the  abundance  or 
size.  As  already  remarked,  various  herrings  occur  in  immense  numbers. 
Conspicuous  among  European  species,  in  this  respect,  is  the  sprat,  Harengula 
sprattus  {pi.  81,  fig.  4)  ;  but  vastly  more  so  the  common  herring,  Clupea 
harengus  (pi.  81,  fig.  2).  The  true  abode  of  the  immense  hordes  of  herring 
is  not,  even  at  this  day,  definitely  ascertained,  the  fish  being  scarcely  known, 
except  in  its  wanderings.  Some  naturalists  suppose  it  to  come  from  the 
high  north  to  deposit  its  spawn  upon  the  shores  of  the  North  Sea ;  others, 
again,  consider  the  bottom  of  the  North  Sea  to  be  its  home,  since  it  is  first 
visible  at  the  Shetland  Islands  in  April.  Here  myriads  of  herrings  combine 
into  armies  many  miles  in  length,  and  then  pass  on  to  the  coasts  of  Norway, 
England,  Germany,  and  the  Netherlands.  From  the  main  army,  branches 
go  oflf  in  various  directions,  supplying  almost  the  whole  coast  of  Europe, 
and  possibly  extend  their  migrations  even  to  the  northern  coast  of  North 
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America.  They  have  never  been  seen  to  return  to  the  north,  and  their 
migrations  themselves  occur  neither  at  perfectly  regular  intervals  nor  in 
the  same  direction.  The  density  of  the  columns  also  varies  much  in 
different  parts  of  the  army.  In  some  seasons  the  numbers  are  countless,  in 
others  very  limited ;  at  one  time  the  individuals  will  be  fat  and  large,  at 
another  very  lean.  By  the  end  of  August  they  are  no  longer  seen.  The 
Dutch,  who,  since  1164,  have  prosecuted  the  herring  fishery  with  the 
greatest  success,  sometimes  employ  whole  fleets  of  boats  in  the  pursuit.  At 
no  very  remote  period,  the  number  of  boats  annually  leaving  the  Texel, 
under  the  protection  of  vessels  of  war,  amounted  to  not  less  than  eleven  or 
twelve  hundred.  This  trade  was  at  its  highest  state  of  prosperity  in  the 
year  1618,  at  which  time  the  number  of  boats  employed  was  3000,  manned 
by  fifty  to  sixty  thousand  men.  Since  that  time  the  trade  has  passed  out 
of  the  hands  of  the  Dutch,  to  a  certain  extent,  and  is  carried  on  by  many 
nations  of  northern  Europe.  According  to  Black,  the  fishermen  of  Gothen- 
burg alone,  in  his  time,  took  upwards  of  700,000,000  herrings.  More  than 
130,000  barrels  have  been  exported  from  Bergen  in  Norway ;  the  amount 
consumed  in  the  entire  land  exceeding  double  this  number.  At  the  present 
day,  the  largest  quantities  are  taken  on  the  shores  of  England.  Recent 
investigations  have  rendered  it  probable  that  the  herring  actually  does  live 
within  a  moderate  distance  of  the  localities  where  it  is  caught,  coming  in 
from  the  deep  water  for  the  sake  of  depositing  its  spawn. 

A  beautiful  spectacle  is  exhibited  when  the  herring  approach  the  shores ; 
the  rays  of  the  sun  are  reflected  from  myriads  of  silver  scales,  and  above 
the  army  may  be  seen  hovering  hosts  of  gulls,  terns,  and  other  sea  birds. 
Behind  and  alongside  are  numerous  rapacious  fish,  which,  with  seals,  por- 
poises, and  other  marine  animals,  devour  immense  numbers.  The  water  is 
filled  with  loose  scales,  rubbed  off  by  their  close  proximity.  On  account  of 
their  vast  numbers,  these  fish  are  very  easily  captured.  This  is  done  by 
means  of  nets,  either  on  shore  or  at  sea.  Every  Dutch  smack  has  four 
smaller  boats  along  with  it,  to  carry  fresh  fish  to  the  sea  ports,  and  for  other 
purposes.  They  use  nets  of  500  or  600  fathoms  in  length,  made  of  coarse 
Persian  silk,  as  being  stronger  than  hemp.  These  are  blackened  by  smoke, 
in  order  that  the  fish  may  not  be  frightened  by  the  white  thread.  The  nets 
are  set  in  the  evening,  buoyed  by  empty  barrels,  and  stretched  by  weights ; 
they  thus  rest  at  the  surface  of  the  sea.  In  the  morning  they  are  drawn 
in  by  means  of  a  windlass.  The  herrings  are  sometimes  attracted  within 
reach  of  the  nets  by  lanterns  suspended  at  various  intervals.  But  a  faint  idea 
can  be  formed  of  the  actual  number  of  these  prolific  fishes,  which  exists  at 
one  time  in  the  ocean.  When  we  remember,  however,  that  an  annual 
consumption  of  over  two  thousand  millions  in  Europe,  not  to  mention  the 
myriads  devoured  by  fishes,  birds,  and  various  marine  vertebrata,  scarcely 
appears  to  affect  their  number,  we  may  obtain  an  approximate  conception 
of  what  that  number  must  be  to  which  the  sum  of  those  annually  destroyed 
is  in  such  small  proportion. 

As  the  herrings  are  so  abundant,  and  the  flesh  at  the  same  time  so  excel- 
lent, various  modes  have  been  adopted  to  preserve  them  for  a  certain  length 
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of  time.  Eyen  at  sea  many  are  salted  down,  and  sold  in  this  state.  This 
is  called  by  the  French  stder  en  vrac.  To  keep  them  longer  than  is  per- 
mitted by  this  method,  two  other  ways  are  made  use  of:  they  are  called 
white-salting  and  red-salting  (saler  en  blanc  and  saurer).  To  white-salt 
herring,  they  are  gutted  on  being  caught,  and  packed  in  barrels,  with  a 
thick  brine  poured  over  them.  They  are  there  retained,  until  it  is  conve- 
nient  to  give  them  a  final  packing.  After  the  bustle  of  the  fishing  is  over, 
the  smacks  or  busses  run  in  and  discbarge  their  cargoes,  when  the  barrels 
are  inspected,  and  the  fish  sorted  under  the  inspection  of  official  authorities. 
They  are  then  repacked  with  fresh  lime  and  salt,  and  the  particular 
quality  marked  on  the  barrel  by  the  brand  of  an  inspector.  The  red-salting 
is  effected  by  allowing  fat  herrings  to  lie  for  a  considerable  time  in  the 
brine,  then  arranging  them  on  hurdles,  and  placing  them  in  ovens  holding 
firom  ten  to  twelve  thousand,  for  the  purpose  of  being  dried  and  smoked. 
The  invention  of  pickling,  as  applied  to  herring,  has  been  ascribed  to  Wilhelm 
Böekelson,  or  Beukelson,  a  fisherman  of  Yiervliet  in  the  province  of  Zealand 
(about  1440) :  he,  however,  only  improved  an  art  known  before  his  time. 
The  Emperor  Charles  V.  eat  a  herring  over  his  grave,  in  thankful  acknow- 
ledgment of  his  worth,  and  erected  a  monument  to  his  honor  in  1556. 

Several  species  of  herring  are  caught  in  vast  numbers  on  the  coast  and 
in  the  Atlantic  rivers  of  the  United  States.  The  principal  of  these  is  the 
Ctupea  elongata,  the  representative  of  C.  harengus.  Besides  Alosa  sapU 
dissima,  or  shad,  already  mentioned,  Alosa  tyrannus  and  A,  menhaden  are 
of  economical  value,  the  former  as  an  article  of  food,  the  latter  for  manure. 
Immense  numbers  are  taken  and  spread  on  poor  lands,  to  which  they  impart 
a  fertility  not  inferior  to  that  produced  by  guano. 

SALMONiDiB.  The  iSalmonidcB,  or  trout  family,  agree  with  the  Clupeidce 
in  the  structure  of  the  upper  jaw,  and  are  most  prominently  distinguished 
by  the  presence  of  an  adipose  dorsal,  a  small  fatty  fin  behind  the  true  dorsal, 
near  the  tail.  The  intestinal  canal  is  provided  with  numerous  cceca.  The 
scales  are  more  or  less  conspicuous.  All  the  bones  of  the  mouth  are  fur- 
nished with  teeth,  as  is  also  the  tongue.  The  branchiostegal  rays  are  about 
ten  in  number. 

The  entire  family  is  eminent  for  delicacy  of  flesh,  and  for  the  possession 
of  those  game  qualities  so  dear  to  the  angler.  Species  are  spread  over  the 
more  northern  regions  of  America,  Europe,  and  Asia ;  although  the  number 
of  such  is  greater  in  North  America  than  anywhere  else.  The  principal 
genera  are :  Salmo,  Thymallus,  Osmerus,  Mallotus,  and  Coregonus.  Con- 
spicuous among  the  species  of  Salmo,  is  S.  salar,  or  the  true  salmon,  found 
on  the  northern  shores  of  both  Europe  and  America.  It  attains  to  a  great 
size,  an  individual  of  811bs.  having  been  taken  in  England.  The  largest 
American  specimens  do  not  exceed  50lbs.,  the  usual  weight  being  consider- 
ably less.  Salmon  were  formeriy  caught  in  large  numbers  in  the  Connec- 
ticut river,  but  at  the  present  day  few  are  taken  south  of  the  Kennebec 
river  in  Maine.  PL  82,  fig.  7,  represents  Salmo  fario,  a  species  very 
abundant  in  Europe,  especially  in  England.  Its  maximum  size  is  about 
251b8.,  although  a  weight  of  a  few  pounds  is  nearer  the  average  standard. 
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Its  nearest  representative  in  the  United  States  is  the  Salmo  fantinalis  or 
common  brook  trout,  occurring  from  Maine  to  the  southern  parts  of  Vir- 
ginia, and  perhaps  below  this  in  the  mountainous  regions.  It  does  not  attain 
a  great  size  in  running  streams,  a  weight  of  four  pounds  being  considered 
enormous.  In  small  lakes,  however,  it  is  found  much  larger  than  this,  being 
sometimes  mistaken  for  the  Mackinaw  or  great  lake  trout,  Salmo  amethystus 
of  Mitchell.  This  most  gigantic  of  all  SalmonidcB  inhabits  the  great  lakes 
of  North  America,  and  is  especially  abundant  about  Lake  Huron.  Indi- 
viduals of  35lbs.  weight  are  of  no  great  rarity,  although  lö  is  perhaps  the 
average.  Dr.  Mitchell  records  one  weighing  120lbs.,  but  at  the  present  day 
they  seldom  exceed  80.  Salmo  confinis,  a  less  gigantic  species,  inhabits  the 
smaller  lakes  of  the  northern  United  States :  S.  siskewit  is  a  native  of  Lake 
Superior,  and  numerous  species  are  found  represented  in  the  waters  of 
Arctic  America.  The  genus  ThymaUus  or  greyling,  represented  in  Arctic 
America  by  T.  vexillifer,  is  distinguished  from  Üie  true  Salmo  by  the  larger 
scales  and  the  elongated  dorsal.  The  European  greyling  is  T.  vulgaris. 
Mallotus  villosus,  or  the  capelin,  is  found  on  the  coast  of  Labrador  and 
Newfoundland,  where  it  is  used  as  a  bait  for  the  cod.  It  is  sometimes  found 
in  a  fossil  state,  in  diluvial  formations,  on  the  eastern  coast  of  the  United 
States,  as  in  New  Hampshire.  The  genus  Osmerus,  or  smelt,  is  represented 
by  O.  viridescens.  It  is  known  in  some  portions  of  the  country  as  the  frost 
fish,  and  is  exceedingly  abundant  in  the  northern  United  States.  In  the 
winter  season  it  congregates  in  large  numbers  in  Lake  Champlain,  and  may 
be  taken  with  great  ease  through  holes  cut  in  the  ice.  Coregonus  is 
another  genus  of  the  Salmonidce,  famed  for  the  excellence  of  its  flesh.  The 
celebrated  "  white  fish"  of  the  lakes  is  included  under  several  species  of 
Coregonus.  A  species,  C  otsego,  from  the  small  lakes  of  New  York,  is 
known  as  the  Ostego  bass.  Additional  species  occur  in  the  regions  north 
of  the  United  States.  Species  of  this  same  genus  are  abundantly  distributed 
over  northern  Europe. 

ScoPELiDiE.  Fishes  of  this  family  have  the  upper  jaw  formed  entirely  by 
the  intermaxillaries.  The  branchiostegous  rays  are  ten  to  fifteen  in  number. 
Mouth  deeply  cleft.  A  second  adipose  dorsal.  The  species  are  mostly 
marine,  one  occurring,  however,  in  the  Lake  of  Mexico,  Saurus  mexicanus. 
Another  genus  remarkable  for  its  extreme  beauty  and  diminutive  size  is 
Scopelus, 

The  CuARACiNi  are  salmonoid  fish  with  a  posterior  adipose  dorsal,  and 
only  six  or  seven  branchiostegal  rays.  The  divided  air-bladder  and  tym- 
panic ossicles  ally  them  to  the  Cyprinidce.  The  intestine  has  numerous 
coeca,  and  the  superior  maxillary  enters  considerably  into  the  composition 
of  the  mouth.  Many  of  them  are  highly  ferocious,  and  characterize  the 
rivers  of  South  America,  where  they  are  sometimes  dangerous  even  to  man. 
The  only  exceptions  to  this  distribution  'are  to  be  found  in  the  genus 
Percopsis  of  North  America,  one  species  of  which  is  found  in  Lake 
Superior,  another  in  Lake  Champlain,  and  a  third  in  the  Alleghany  river. 
They  are  highly  interesting  on  account  of  their  palseontological  relations 
as  well  as  their  structure,  which  combines  a  ctenoid  scale,  with  a  general 
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cycloid  structure.  These  have  recently  been  placed  by  Prof.  Agassiz  in  a 
new  family,  PercopsidcB* 

GALAXiDiB.  This  family,  containing  but  few  forms,  exhibits  characters 
intermediate  between  the  Sdlmonoids  and  the  EsocidcB.  With  a  structure 
somewhat  similar  to  some  of  the  former,  it  has  the  dorsal  far  back,  and  the 
intestinal  character  of  the  latter.  The  upper  jaw  is  formed  partly  by  a 
short  intermaxillary,  partly  by  the  maxillary.  The  mouth  presents  much  of 
the  cyprinoid  structure.     The  species  are  mostly  oriental. 

EsociDiB.  In  the  EsocidcB  the  body  is  elongated,  the  single  dorsal  placed 
far  back,  and  opposite  the  anal.  The  upper  jaw  is  constituted  by  the  inter- 
maxillaries,  almost  entirely ;  the  maxillaries  when  they  enter  as  an  element 
are  destitute  of  teeth.  Intestines  without  coeca.  Teeth  generally  well 
developed  in  various  parts  of  the  large  mouth.  Branchiostegous  rays  from 
three  to  eighteen. 

The  genus  Esox  is  characterized  by  the  broad  depressed  head  and  mouth  ; 
the  latter  with  teeth  on  the  tongue,  vomer,  palatines,  and  branchial  arches. 
The  jaws  have  long,  sharp,  compressed  teeth.  The  Esoces,  or  pikes,  are 
among  the  most  formidable  of  all  fresh-water  fish.  By  reason  of  their 
slender  elongated  form,  they  are  able  to  live  in  shallow  waters;  penetrating, 
even  when  of  considerable  size,  into  very  small  brooks.  Tyrants  of  the 
fresh  water,  no  fish  can  compete  with  them  except  the  trout ;  and  it  is  very 
seldom  that  both  forms  are  found  in  the  same  waters.  Of  two  branches  of 
the  same  stream,  one  may  be  peopled  by  the  former,  and  the  other  by  the 
latter.  The  only  species  of  pike  found  in  Europe  is  the  Esox  lucius, 
shown  in  pi,  82,  fig.  3.  It  is  found  in  all  the  principal  fresh  waters  of 
Europe ;  where,  there  is  reason  to  suppose,  they  are  much  more  abundant 
at  the  present  time  than  formerly.  This  species  attains  to  a  weight  of 
70lbs.,  although  individuals  of  this  size  are  of  rare  occurrence.  North 
America  is  especially  rich  in  species  of  pike  :  those  inhabiting  the  northern 
lakes,  as  the  Maskalonge,  Esox  nobiliory  Esox  estor,  and  others,  attain  a 
great  size.  Specimens  of  the  former  have  been  known  of  over  70lbs.  The 
more  southern  species,  as  Esox  clathratus,  and  others,  are  of  more  moderate 
dimensions.  The  American  species  may  all  be  referred  to  two  types,  one 
with  the  opercula  entirely  scaled,  and  with  fasciated  or  reticulated  darker 
markings,  with  a  vertical  bar  under  the  eye ;  the  other  with  the  lower  half 
of  the  operculum  free  from  scales,  and  the  marks  in  the  form  of  light  spots 
on  a  dark  ground. 

MoitMYRiDiB.  This  family  contains  fish  characterized  by  an  elongated 
body  provided  with  oblong  scales.  The  entire  head,  not  excepting  the 
cheeks  and  operculum,  covered  by  a  thick  skin  completely  concealing  the 
bones  of  the  head.  This  is  drawn  over  the  operculum,  in  such  a  manner 
as  only  to  leave  a  vertical  narrow  slit  in  each  side :  this  skin  is  perforated  by 
a  number  of  pores.  Mouth,  with  the  tongue,  well  armed  with  teeth.  Two 
ccecal  appendages.  The  fishes  of  this  family  are  almost  all  inhabitants  of  Africa. 

"^  Since  the  above  paragraph  was  written  it  has  been  ascertained  by  Prof.  Agassiz  that  the 
genus  Percopsis^  with  Comiger  (from  Brazil)  must  constitate  a  distinct  order  of  fishea.  It 
is  likewise  possible  that  the  three  species  referred  to  are  really  one. 
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HvpsJiiDiE.  This  highly  remarkable  family  is  established  on  a  single 
species,  the  Amblyopsis  spelaens,  or  blind  fish  of  the  Mammoth  Cave  of  Ken- 
tucky. It  is  characterized  by  a  form  much  like  that  of  a  Hyirargira^  to 
which  it  would  at  first  be  referred.  The  head,  however,  is  much  depressed, 
and  the  eyes  are  entirely  wanting,  none  being  evident  even  on  dissection. 
The  body  is  covered  with  scales,  and  the  jaws  provided  with  fine  teeth. 
The  intestinal  canal  is  shorter  than  the  body.  Coecal  appendages  two, 
pyriform,  and  opening  by  distinct  orifices  in  each  side  of  the  intestine.  Air- 
bladder  heart-shaped,  deeply  cleft  anteriorly.  The  anus  is  situated  anterior 
to  the  base  of  the  pectorals.     The  fins  are  provided  with  filamentous  tips. 

This  very  curious  fish  combines  the  characters  of  the  EsocicUs,  SalmonidcB, 
and  CyprinodontidcB,  although  its  affinities  are  most  with  the  latter.  Like 
these,  too,  it  is  ovo-viviparous,  the  young  being  from  ten  to  twenty  in 
number.  The  color  is  a  dull  white.  The  animaJ  is  caught  in  a  stream  of 
water  flowing  across  the  Mammoth  Cave,  in  which  it  is  readily  seen  by  the 
contrast  of  its  white  sides  with  the  darker  body  of  the  water.  A  species 
of  AstacuSy  A,  pelluddus,  likewise  white  and  destitute  of  eyes,  inhabits  the 
same  water  in  great  quantity. 

CvpRiNODONTiDiE.  The  spccics  of  this  family,  which  experiences  its 
greatest  development  in  America,  are  generally  of  small  size.  In  fact  a 
certain  species  found  in  South  Carolina  is  not  much  over  half  an  inch  in 
length,  even  when  comparatively  large,  and  the  others  are  not  of  much 
greater  magnitude.  Most  are  inhabitants  of  brackish  water,  although  all 
the  fresh  waters  of  North  America  have  their  representatives.  Body 
variously  shaped,  generally  elongated  and  sub-depressed,  especially  anteriorly. 
The  fins  are  all  rounded,  and  the  dorsal  is  situated  far  back,  above  the 
anal.  The  jaws  are  provided  with  small  teeth  which  are  sometimes  den- 
ticulated. Hooked  teeth  on  the  pharyngeals.  Air-bladder  single.  The 
principal  genera  are  :  Fundulus,  Lebias,  Mollinesia,  Hydrargira,  and 
Cyprinodon.  Some  of  these  are  remarkably  tenacious  of  life.  Species  of 
Hydrargira  have  resisted  the  influence  of  the  air-pump  vacuum,  under 
circumstances  where  the  same  deprivation  of  air  would  have  killed  almost 
any  other  fish.  This  genus  can  live  for  months  buried  in  soft  mud,  after 
their  native  pond  dries  up,  coming  out  again  on  the  accession  of  fresh  water. 

CvPRiNiDiB.  We  come  now  to  the  consideration  of  the  family  of 
the  CyprinidcBy  which  embraces  by  far  the  greater  number  of  the  exclusive 
residents  of  firesh  waters.  Every  variety  of  size  and  shape  occurs ;  the 
flesh,  however,  of  but  few,  is  worth  much  as  an  article  of  food.  They  are 
distributed  over  all  the  temperate  and  cooler  waters  of  the  globe,  their 
occurrence  in  tropical  waters  being  very  limited.  The  family  is  character- 
ized by  the  absence  of  teeth  in  the  mouth,  and  the  development  of  teeth 
of  various  kinds  and  shapes  upon  the  posterior  branchial  arch,  or  pharyngeal 
bone.  The  shape  and  number  of  these  teeth  furnish  excellent  generic 
characters.  The  former  are  exceedingly  varied,  each  region  having  some 
peculiar  to  it :  as  Schizothorax  for  Syria,  Catastomus  and  Exoghssum  for 
North  America,  &c.  A  prominent  European  form  is  Chondrostoma  nasus 
(pi  84,  ßg.  4).  ABmmus  lucidus,  or  the  bleak,  represented  in  pi  84,  ßg. 
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7,  is  another ;  the  silvery  pigment  lining  whose  scales  is  used  in  the  manu- 
facture  of  artificial  pearls.  Tinea  vulgaris  {pi  64,  fig,  12)  sometimes 
attains  a  considerable  size.  Oobio  fiuviatilis  (fig.  6)  is  likewise  extensively 
distributed.  Barbus  vulgaris  {pi  84,  fig.  10),  or  the  barbel,  a  fish  of  some 
reputation  among  anglers,  has  been  known  to  attain  a  weight  of  15^1bs. 
CypHnus  auratus,  or  the  common  gold  fish  {pi.  85,  fig.  12),  is  pre-eminently 
conspicuous  among  fresh-water  fish  for  the  beauty  of  the  colors.  The  young 
fish  is  of  a  brown  color,  in  which,  after  a  time,  there  appear  silver  specks, 
which  increase  until  the  entire  fish  becomes  silvery  white.  In  this  state  it 
is  known  as  the  silver  fish.  Subsequently  it  gradually  assumes  a  golden  red 
color.  The  true  home  of  this  fish,  called  kin-yu  in  China,  appears  to  be  a 
lake  near  Tschang-Hon  in  the  province  of  The-Kiang,  whence  it  was 
carried  to  the  different  waters  of  China  and  Japan,  and  subsequently  to 
Europe.  It  is  generally  kept  in  glass  globes,  or  small  vessels,  in  the  house, 
care  being  taken  to  provide  an  abundance  of  fresh  water  every  day.  The 
gold  fish  are  easily  kept  in  fish  ponds,  where  they  multiply  rapidly.  In  the 
cisterns  or  tanks  used  to  contain  the  water  for  condensing  the  steam  of 
steam-engines,  they  thrive  remarkably  well,  owing  to  the  amount  of  greasy 
matter  floating  on  the  surface ;  even  though  the  temperature  of  the  water 
reaches  100°  F.  and  upwards.  The  river  Schuylkill,  near  Philadelphia,  is 
well  stocked  with  gold  fish,  from  individuals  which  escaped  from  certain  fish 
ponds  near  that  city.     They  also  occur  in  the  Hudson  River. 

When  kept  in  globes,  the  gold  fish  devour  insects,  worms,  bread,  fat  earth, 
&c.,  with  avidity  at  certain  times,  although  they  totally  refuse  all  food  at 
others.  They  eat  pieces  of  cracker  with  great  greediness  ;  care,  however, 
should  be  taken,  not  to  give  them  more  than  they  can  consume  at  the  time, 
as  any  portion  uneaten,  when  dissolved  in  the  water,  aflfects  its  respiratory 
properties.  In  confinement,  the  form  is  apt  to  vary  considerably,  certain 
monstrosities,  as  three  or  four  tails,  being  sometimes  produced.  These  fish 
spawn  in  May,  and  if  not  watched  will  eat  their  own  eggs.  This  should  be 
prevented  by  removing  the  latter  to  a  separate  vessel,  and  exposing  to  the 
sun.     The  flesh  is  very  pleasantly  flavored. 

Another  species,  Cyprinus  carpio  (a  variety  of  which,  Cyprinus  rex 
cyprinorum,  18  shown  in  pi.  84,  fig.  11),  is  found  abundantly  throughout 
Europe,  where  it  is  highly  prized  as  an  article  of  food.  For  this  purpose  it 
is  kept  in  preserves  and  ponds,  where  it  attains  to  a  large  size.  Individuals 
of  eighteen  pounds'  weight  have  occasionally  been  caught.  Like  the  gold 
fish,  this  carp  has  been  naturalized  in  North  America,  especially  in  the 
Hudson  River,  where  it  abounds,  and  is  protected  by  legislative  enact- 
ment. 

North  America  abounds  in  species  of  Cyprinidce,  many  of  which  are  yet 
undescribed.  With  species  belonging  to  some  of  the  genera  above- 
mentioned,  as  Albumus,  Gobio,  &c.,  there  are  many  of  genera  peculiar  to 
herself.  No  true  Cyprinus  is,  however,  found,  nor  perhaps  Barbus,  although 
there  are  many  species  with  the  barbels  characteristic  of  these  genera. 
Closely  aUied  to  Leuciscus,  in  size  and  general  structure,  but  diflfering  in 
the  possession  of  barbels,  is  the  genus  Chilonemus,  one  species  of  which,  C. 
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cataractus,  or  the  fall  fish  of  Pennsylvania,  attains  to  a  considerable  size, 
perhaps  larger  than  that  of  any  other  allied  form  in  this  country ;  specimens 
have  been  seen  nearly  two  feet  in  length,  and  weighing  several  pounds. 
This  size  is,  however,  exceeded  by  many  of  the  European  species.  The 
peculiar  genus  Exoglossum  is  characterized  by  a  trilobed  lower  jaw,  the 
middle  lobe  formed  by  the  extremity  of  the  lower  jaw,  the  lateral  by  cartila- 
ginous expansions.  Another  interesting  sub-family,  embracing  several 
genera  and  many  species,  is  that  of  the  Suckers,  or  Catastomi,  known  by 
the  highly  fleshy  lips,  which  can  be  applied  to  any  object  like  a  sucker. 
The  pharyngeal  teeth  are  columnar  or  prismatic,  not  hooked  and  truncated. 
They  are  found  abundantly  throughout  North  America ;  and  difierent  species 
are  known  by  the  various  names  of  carp,  sucker,  mullet,  buffalo-fish,  red- 
horse,  &c.  P/.  81,  figs,  6,  7,  represent  C otitis  fossilis  and  E,  harbatula, 
European  species  of  a  form  not  found  in  North  America. 

The  concluding  family  of  the  order  Malacopieri,  or  Physostomi,  is  found 
in  the  SiLURiDiS,  represented  in  North  America  by  the  catfish.  Fishes  of 
this  family  have  the  skin  either  naked,  and  covered  with  a  slimy  secretion, 
or  provided  with  osseous  plates  of  various  number  and  shape.  The  head 
is  usually  depressed,  and  provided  with  a  variable  number  of  barbels.  In 
most,  there  is  a  second  and  adipose  dorsal,  sometimes  confluent  with  the 
caudal.  The  first  rays  of  the  dorsal  and  pectoral  fins  are  generally  enlarged 
into  strong  spines ;  and  the  pectoral  spine  is  capable  of  being  inflexibly 
fixed,  by  peculiar  mechanism,  in  a  direction  perpendicular  to  the  axis  of 
the  body.  The  edge  of  the  mouth  is  formed  by  the  intermaxillaries  sus- 
pended  from  the  sides  of  the  ethmoid,  which  enters  into  the  outline  of  the 
mouth,  forming  the  superior  median  portion.  The  sub-operculum  is  absent 
in  the  whole  family. 

Species  of  this  polymorphous  family  are  found  distributed  throughout  the 
globe.  In  Europe,  however,  there  is  found  but  one  species,  the  Silurus 
giants,  or  sheat  fish.  This  species,  interesting  from  the  fact  of  its  being  the 
largest  fresh-water  fish  in  Europe,  the  sturgeons  excepted,  is  most  abundant 
in  central  Europe,  its  existence  in  England  being  hypothetical.  The  weight 
has  been  known  to  exceed  lOOlbs.,  in  this  respect  equalling  some  of  the 
American  Siluridcs.  It  difiei-s  from  the  North  American  species  in  the 
absence  of  a  posterior  adipose  dorsal,  in  the  very  small  true  dorsal,  and 
in  the  very  long  anal.  Other  species  of  this  restricted  genus,  Silurus,  are 
found  in  various  parts  of  Asia,  and  perhaps  Africa,  but  not  in  America. 
The  American  forms  are  highly  varied,  those  of  the  northern  continent, 
however,  being  quite  uniform  in  structure.  The  two  most  conspicuous 
fresh-water  genera  are  Pimelodus  and  Noturus  ;  the  former  with  a  distinct 
adipose  dorsal,  the  latter  with  this  dorsal  confluent  with  the  caudal. 
Numerous  species  of  Pimelodus  (cat-fish,  horned-pout,  bull-head)  occur 
in  the  various  waters  of  North  America,  some  of  which  acquire  a  large 
size.  One  species,  from  the  Mississippi,  has  been  known  to  weigh  over 
lOOlbs.  The  flesh  of  many  species  is  highly  prized,  owing  to  its  sweetness 
and  freedom  firom  bones.  The  genus  Noturus,  known  provincially  as  stone 
cat-fish,  embraces  but  few  species,  found  in  the  Atlantic  streams  south  of 
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New  York,  and  in  those  of  thß  Mississippi  valley.  They  will  probably  be 
discovered  in  the  eastern  rivers  (in  the  Hudson  at  least),  when  their  ichthy- 
ology has  been  more  fully  studied.  Marine  forms  are  met  with  in 
Galeichthys,  Arius,  and  Bagrus,  the  former  characterized  by  the  high  dorsal 
and  pectorals. 

South  America  exhibits  some  Siluroids  of  especial  interest.  Conspicuous 
among  these  are  Arges  cyclopum,  or  Pimelodus  cyclopum  of  Humboldt, 
and  Brontes  prenadilla,  which  inhabit  the  highest  regions  in  which  fish  are 
known  to  live.  They  are  found  in  Quito,  at  elevations  of  more  than  16,000 
feet  above  the  level  of  the  sea,  living  in  the  streams  running  down  the  sides 
of  Cotopaxi  and  Tungaragua.  The  most  interesting  fact  in  the  history  of 
these  fishes  is,  that  they  are  frequently  ejected  from  the  craters  of  the  above- 
mentioned  volcanoes,  in  immense  numbers  ;  the  supply  being  probably 
derived  from  the  subterranean  lakes  in  the  body  of  the  mountains.  Our 
space  will  not  permit  us  to  mention  any  other  members  of  this  interesting 
family,  excepting  the  Malapterus  electricus,  the  Silurus  electricus  of  older 
authors.  This  species  is  characterized  generically  by  the  absence  of  the 
first  dorsal,  the  adipose  dorsal  alone  existing,  as  also  by  the  possession  of  an 
electric  apparatus  or  battery,  somewhat  intermediate  in  character  between 
those  of  Oymnotus  and  Torpedo,  although  of  much  finer  texture.  The 
whole  body  beneath  the  integuments  is  inclosed  by  the  apparatus  in  two 
layers  of  great  compactness,  and  at  first  sight  suggesting  a  deposit  of  fat. 
A  dense  fascia  separates  the  battery  from  the  muscular  system.  The  cells, 
formed  by  transverse  and  longitudinal  fibrous  partitions,  are  rhombic  in 
shape,  and  exceedingly  minute.  The  nerves  of  the  outer  organ  come  from 
branches  of  the  fifth  pair  of  nerves,  the  inner  organ  is  supplied  by  the  inter- 
costal nerves.  The  direction  of  the  current  is  probably  from  the  head  to 
the  tail ;  the  cephalic  extremity  being  positive,  and  the  caudal  negative. 

We  now  come  to  the  third  order,  Pharyngognathi,  of  our  classification, 
divided  into  two  sub-orders,  Malacopterygii,  or  soft  finned  forms,  and 
Acanihopterygii,  or  spiny  finned.  The  only  family  belonging  to  the  first 
division  is  that  of  the 

ScoMBEREsociDiB,  characterized  by  a  structure  intermediate  between 
that  of  EsocidcB  and  Scombridce.  The  body  is  greatly  elongated,  and  the 
jaws  produced  into  long,  very  narrow  beaks.  The  scales  are  minute,  and 
hardly  apparent  in  some  species.  The  more  conspicuous  genera  are  Belone 
and  Scomberesox  ;  the  former  having  a  considerable  external  resemblance  to 
the  gar-fish,  Lepidosteus^  but  with  very  minute  soft  scales,  the  latter  having 
the  posterior  portion  of  the  anal  and  dorsal  divided  into  finlets,  as  in  the 
mackerel,  in  other  respects  like  Belone,  This  last  mentioned  fish  is  repre- 
sented by  several  species  in  North  America,*  one  of  which,  B.  truncata, 
occasionally  penetrates  the  Atlantic  rivers,  as  the  Delaware  and  Susque- 
hanna, and  is  known  also  as  the  silver-gar,  or  bill-fish.  Neither  genus  is 
of  any  economical  value.  Inconspicuous  in  this  respect,  also,  are  the 
families  Chromid^e,  CTOLo-LABEiOiB,  and  CTENo-LABRiDiB,  sufllciently  cha- 
racterized by  the  spurious  fin  rays,  and  the  ordinal  characteristics.  The 
old  family  of  Labridce,  including  the  two  latter  sub-divisions,  which  difier 
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in  the  one  having  cycloid  scales,  the  other  ctenoid,  has  a  single  dorsal 
supported  in  front  by  spines,  each  of  which  has  generally  a  membranous 
appendage.  The  jaws  are  provided  with  fleshy  lips.  There  are  three 
pharyngeals,  the  two  upper  attached  to  the  cranium,  the  lower  larger,  all 
armed  with  teeth  of  various  kinds.  Intestinal  canal,  with  coeca,  rudimen- 
tary, or  none.  The  most  interesting  American  genera  are  Ctenolahrus 
and  Tautoga.  The  former  is  represented  by  C.  cctrvieus,  found  along  the 
Atlantic  coast  from  New  Jersey,  north ;  and  known  by  the  fishermen  by 
the  various  names  of  bergall,  cunner,  blue  perch,  and  chogset.  Tautoga 
Americana,  tautog,  or  black-fish,  is  much  esteemed  for  the  table,  and  is 
caught  along  the  more  northern  Atlantic  coast. 

The  order  Anacanthini  contains  fishes  of  great  importance  to  mankind 
as  articles  of  food.  This  is  divided  into  two  sub-orders,  the  first  Apodes, 
without  ventral  fins,  the  second  Thoracici,  with  the  ventrals  under  the 
pectorals,  and  the  pelvis  suspended  to  the  bones  of  the  shoulder.  The 
typical  genus  of  the  single  family  OpHiDiDiB,  included  in  the  first  sub-order, 
is  Ophidium,  having  the  dorsal,  caudal,  and  anal,  either  united,  or  separated 
by  a  small  interval.  The  ventrals  are  wanting.  A  small  barbel  at  each 
angle  of  the  jaw.  The  North  American  species,  O.  marginatum  and  O. 
stigma,  are  quite  inconspicuous  in  every  respect.  The  next  two  thoracic 
families,  GadidcB  or  codfish,  and  the  Pkuronectida  or  flat-fish,  embrace 
species  standing  in  the  very  first  rank  in  economical  value. 

The  GADiDiE  have  an  elongated  body,  covered  with  soft  scales,  these  not 
extending  on  the  head.  Jaws,  and  front  of  vomer,  with  pointed  irregular 
teeth  of  various  size,  and  gills  with  seven  rays.  Dorsal  fins,  three,  or  less ; 
anal  two,  or  one :  coeca  numerous.  Air-bladder  large,  frequently  inden- 
tated.  The  genus  Morrhua,  or  true  cod,  has  three  dorsal  fins,  two  anal ; 
pointed  ventrals.  A  median  barbel  at  the  end  of  the  lower  jaw.  The  best 
known  species  of  cod  is  the  Morrhua  vulgaris  (pL  85,  ßg.  1),  found  in  the 
European  seas  as  far  south  as  Gibraltar,  and  in  the  American  to  New- 
foundland. The  codfish  caught  off  the  coast  of  the  United  States  belong 
to  another  species,  M,  americana,  M,  vulgaris  is  found  in  immense  num- 
bers  on  the  banks  of  Newfoundland,  where  they  give  employment,  in 
fishing,  to  vessels  of  all  nations.  They  are  caught  with  hooks,  or  seines 
sunk  to  a  considerabfe  depth  in  the  sea.  On  the  banks  of  Newfoundland, 
the  usual  fishing  season  is  during  the  months  of  May  and  June.  They  are 
preserved  by  simple  green  salting,  or  are  salted  and  then  dried.  The 
maximum  size  of  this  species,  of  60  to  70  lbs.,  is  exceeded  by  that  of  M. 
americana,  which  has  been  known  to  weigh  107  lbs.,  according  to  Dr. 
Storer.  A  cod  of  fifty  pounds  is,  however,  considered  to  be  very  large. 
Various  applications  are  made  of  the  cod,  other  than  as  an  article  of  food ; 
the  oil  from  the  liver  (known  technically  as  oleum  jecori),  in  particular,  is 
considered  to  be  a  highly  valuable  medicinal  agent,  especially  in  cases  of 
pulmonary  consumption.  The  roe,  also,  is  used  as  bait  for  various  species 
of  herrings,  as  anchovies,  pilchards,  &c.  Another  species,  M.  €Bglefinus,  or 
haddock,  common  to  Northern  Europe  and  America,  is  distinguished  from 
the  cod  proper,  among  other  features,  by  the  jet  black  lateral  line.  Inferior 
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to  the  cod  as  an  article  of  food,  it  is  yet  very  palatable,  and  sold  at  a  cheap 
rate.  They  do  not  attain  to  the  enormous  size  of  the  cod,  although  they 
are  caught  off  the  New  England  coast,  and  consumed  in  great  numbers. 
Other  American  species  are  M.  minutOy  or  power-cod,  M.  pruinpsa,  or 
tom-cod,  and  others. 

The  genus  MerlanguSy  which  comes  next  to  Morrhua,  is  similar  to  it  in 
other  respects,  but  is  without  the  filament  on  the  chin.  A  prominent 
European  species,  the  Merlangus  vulgaris,  or  whiting,  is  shown  in  pL  85, 
ßg.  2.  It  is,  as  far  as  known,  not  an  inhabitant  of  American  waters,  its 
place  being  supplied,  among  others,  by  Merlangus  carbonarius  and  M. 
purpurinus,  both  found  abundantly  off  the  coast  of  New  England,  where 
they  are  indifferently  called  pollack.  The  genus  Merlucius,  or  hake,  has 
two  dorsals,  the  first  short,  the  second  very  long ;  a  single  very  long  anal, 
and  no  barbel  to  the  chin.  A  species,  M.  albidus,  occurs  in  moderate 
numbers  off  the  coast  of  New  England,  and  is  generally  termed  whiting. 
The  genus  Lota,  or  ling,  is  an  inhabitant  of  fresh  waters,  being  found  of 
several  species  in  the  great  lakes,  and  various  parts  of  the  New  England 
States,  as  well  as  north  of  these.  It  is  characterized  by  the  elongated 
body,  swollen  belly,  two  dorsal  and  one  anal  fin,  and  the  barbel  on  the  chin. 
The  lings,  or  eel-pouts,  are  not  favorites  in  the  United  States,  although  a 
European  species,  Lota  vulgaris,  or  burbot,  is  much  esteemed.  It  is 
represented  in  pL  Sl,ßg.  11.  The  genus  Brosmius  has  but  a  single  dorsal, 
extending  the  entire  length  of  the  back  ;  a  single  barbel  at  the  chin.  The 
American  species,  B.  fiavescens,  or  cusk,  is  much  esteemed  as  an  article 
of  food.  The  genus  Phycis  has  two  dorsals,  one  short,  the  posterior  very 
long ;  the  ventrals  of  two  long  rays  united  at  the  base.  A  single  barbel  on 
the  chin.  An  American  species,  Phycis  americanus,  known  as  the  hake 
or  codling,  is  taken  in  considerable  quantity,  as  an  article  of  food.  Other 
genera,  as  Macrourus,  Motella,  which  occur  in  the  American  seas,  are  of 
little  economical  value. 

The  family  of  PLEuaoNECTiDiE,  or  Planid^e,  of  some  systematic  writers, 
exhibits  a  remarkable  anomaly,  in  having  both  eyes  placed  on  the  same 
side  of  the  head.  The  body  is  compressed  and  broad,  with  a  single  dorsal 
extending  from  the  head  to  the  tail.  There  is  no  air  bladder,  and  the 
fishes  of  this  family  swim  at  the  bottom*  of  the  water  on  one  side,  which 
is  generally  white.  The  occurrence  of  both  eyes  in  either  the  right  or  left 
side  may  be  either  accidental  or  else  a  constant  generic  or  specific  cha- 
racter. Branchiostegous  rays  six.  The  genus  Platessa  has  both  the 
eyes  and  the  color  on  the  right  or  left  side  of  the  head ;  the  body  rhom- 
boidal. A  row  of  teeth  in  each  jaw,  and  others  in  the  pharyngeals. 
Dorsal  fin  commencing  over  the  upper  eye,  and  with  the  anal  extending 
nearly  the  whole  length  of  the  body,  but  not  joined  to  the  tail.  The  genus 
is  represented  in  America  by  seven  or  eight  species  of  various  character, 
the  larger  of  which,  known  as  flat-fish  or  flounders,  furnish  an  excellent 
article  of  food.  Platessa  ßesus,  known  in  England  as  the  flook  or  fluke,  is 
figured  in  pL  Sl,ßg,  9.  Another  European  species  is  P,  limanda,  or  the 
dab.    The  genus  Hippoglossus  has  a  more  elongated  form,  and  stronger 
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and  sharper  teeth.  In  it  is  the  species  H.  vulgaris,  or  halibut,  found  on 
the  coasts  of  both  Europe  and  America.  It  attains  to  a  very  large  size, 
individuals  of  even  500  and  OOOlbs.  having  been  met  with.  Its  flesh  is 
highly  prized,  and  the  fins  are  world-renowned  as  an  epicurean  morsel.  In 
Rhombus  both  the  eyes  and  color  are  on  the  left  side :  the  dorsal  com- 
mences anterior  to  the  eye  :  dorsal  and  anal  fins  extend  nearly  to  the  tail. 
Teeth  exist  both  in  the  jaw  and  pharynx.  Conspicuous  in  this  genus  is 
Rhombus  maximus,  or  the  turbot,  celebrated  as  the  best  of  all  European 
fishes.  A  turbot,  probably  of  a  difierent  species,  has  recently  been 
detected  off  the  coast  of  Massachusetts.  PL  81,  ßg.  8,  represents 
Rhombus  vulgaris,  or  the  brill,  a  common  European  species.  The  genus 
Achims  is  without  pectoral  fins,  and  has  the  eyes  on  the  right  side  of  the 
head.  Mouth  distorted  to  the  side  opposite  the  eyes,  and  very  small.  Dorsal 
and  anal  not  united  to  the  tail,  as  is  the  case  in  the  genus  Plagusia.  The 
Achirus  mollis,  or  common  sole,  is  very  abundant  on  the  Atlantic  coast  of  the 
United  States.     PL  82,  fig.  11,  represents  the  Solea  vulgaris,  European  sole. 

The  family  EcHiNEiOiE  is  represented  by  the  genus  Echineis,  which 
comprehends  fishes  with  a  flattened  disk  upon  the  top  of  the  head;  this 
being  composed  of  a  variable  number  of  cartilaginous  plates,  movable  in 
such  a  manner  as  to  admit  of  their  being  attached  by  suction  to  an  object 
in  the  water.  A  single  dorsal  opposite  the  anal.  Teeth  on  the  jaws, 
vomer,  and  tongue.  PL  84,  fig,  3,  represents  the  Echineis  remora,  or 
sucking-fish,  found  throughout  the  Atlantic  ocean.  There  are  additional 
species  with  various  characters. 

We  come  now  to  an  order  of  fishes,  Acanthopteri,  corresponding  nearly 
with,  but  rather  more  restricted  than,  Acanihopterygii  of  Cuvier.  This 
order  is  characterized  by  the  ctenoid  scales,  the  advanced  ventrals,  the 
spinous  fins,  &c.  It  embraces  many  species  of  considerable  value.  The 
first  family,  PERciDiE,  is  known  by  the  rough  scales,  the  dentated  oper- 
culum or  preoperculum,  and  the  occurrence  of  teeth  in  the  jaws,  the  front 
of  the  vomer,  and  generally  on  the  palatines. 

The  number  of  genera  and  species  in  this  family  is  very  great,  distributed 
as  they  are  over  the  entire  globe,  and  occupying  both  salt  and  fresh  water. 
Two  principal  types  may  be  distinguished,  one  with  a  single  continuous 
dorsal,  the  other  with  this  dorsal  more  or  less  deeply  divided,  and  separated 
into  two.  The  typical  genus  is  that  of  Perca,  with  two  separated  dorsals, 
the  rays  of  the  first  spinous,  of  the  second  flexible  ;  teeth  in  both  jaws,  in 
front  of  the  vomer,  and  on  the  palatines ;  tongue  smooth ;  operculum  with 
a  short,  flattened,  backward  spine.  Perca  fiuviatilis,  the  most  common 
European  species,  is  figured  in  pL  82,  fig,  4.  Numerous  species  occur  in 
North  America,  the  most  conspicuous  of  which  is  the  Perca  fiavescens,  or 
common  yellow  perch,  which  is  found  in  almost  all  sorts  of  situations,  both 
salt-water  and  fresh.  Several  closely  allied  species  occur  in  the  diflferent 
lakes  and  rivers  of  the  North  American  continent.  The  genus,  or  rather  sub- 
family, Etheostoma,  is  altogether  peculiar  to  North  America,  where  nearly 
every  large  river  has  one  or  more  species  peculiar  to  it.  They  are  all  of 
rather  small  size,  some  of  them  very  minute.  Professor  Agassiz  has  recently 
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placed  these  fish  amongst  the  Cottoids,  The  genus  Lahrax  is  allied  to  Perca, 
but  has  scales  on  the  two-spined  operculum,  and  teeth,  or  prickles,  on  the 
tongue.  The  most  conspicuous  species  is  the  Labrax  lineaius,  the  rock- 
fish,  or  striped-bass,  of  the  United  States,  a  fish  of  great  excellence  in  the 
opinion  of  many  persons,  especially  when  taken  in  autumn.  It  is  caught 
in  the  winter  and  spring  along  with  the  shad,  and  like  it  is  an  anadromous 
fish,  running  up  from  the  salt-waters  into  the  fresh  streams  for  the  purpose 
of  spawning.  It  *attains  a  size  of  60  to  70lbs.,  although  more  usually 
weighing  from  4  to  20lbs.  Its  European  analogue  is  the  Lahrax  lupus,  or 
bass,  shown  in  pi.  82,  fig,  10,  and  highly  esteemed  as  an  article  of  food. 
Other  species  occur  in  the  united  States,  as  L,  mucronatus,  or  the  white 
perch  of  the  eastern  waters,  L.  multilineatus,  and  others.  The  genus 
Lucioperca  combines  the  general  characters  of  perca  with  teeth  like  those 
of  the  pike.  Its  most  striking  resemblance  is,  however,  to  the  salmon,  for 
which  reason  it  generally  bears  this  name  in  the  rivers  of  the  interior  of 
America.  Lucioperca  americana  is  the  most  abundant  species,  and,  as 
already  mentioned,  is  usually  called  salmon,  sometimes  pike,  as  in  Lake 
Champlain.  It  is  a  bold,  voracious  fish,  of  great  strength,  and  afibrds 
excellent  sport  to  the  angler.  An  allied  species  is  found  in  the  rivers  of 
central  Europe.  Centropristis  has  a  single  dorsal,  and  an  oblique  tail ; 
preoperculum  dentated,  and  operculum  spinous ;  teeth  small  and  crowded, 
no  canines.  A  common  American  species,  C.  nigricans,  known  as  sea- 
bass,  or  black  perch,  is  much  esteemed  as  an  article  of  food.  Grystes  also 
has  a  single  dorsal,  and  a  considerable  resemblance  to  Centropristis ; 
having,  however,  the  preoperculum  entire,  and  the  tail  truncate.  It  occurs 
in  various  rivers  of  North  America,  and  is  represented  by  several  species 
in  the  waters  of  the  Mississippi  and  of  the  great  lakes,  as  also  in  the 
waters  of  several  streams  having  their  outlets  on  the  southern  Atlantic 
coast.  None  have  been  found  in  the  Potomac  or  Susquehanna  ;  and  those 
met  with  in  the  Hudson  River  have  been  introduced  from  Lake  Champlain, 
through  the  Hudson  and  Champlain  canal.  They  are  generally  known  as 
black  bass  in  the  North  ;  another  species  of  a  different  color  in  the  South, 
being  improperly  called  trout  and  white  salmon.  They  afford  excellent  sport 
to  fishermen,  ranking  in  point  of  "game"  qualities  above  most  other  fresh- 
water species,  after  the  Salmonidsß.  Their  flesh  also  is  excellent  eating. 
Centrarchus  has  an  oval,  compressed  body,  with  two  flattened  spines  to  the 
operculum,  six  or  more  spines  to  the  anal  fin  ;  a  single  dorsal ;  and  velvet- 
like teeth  in  both  jaws,  on  the  vomer,  palatines,  and  the  base  of  the 
tongue.  Several  species  inhabit  the  waters  of  the  United  States ;  one  of 
these,  Centrarchus  ceneus,  rock-bass,  or  black  sunfish,  being  found  in  the 
waters  of  the  Mississippi,  and  in  the  great  lakes.  This  species  is  also 
highly  prized  for  the  sport  it  affords  in  fishing.  The  genus  PomoHs  is 
distinguished  from  the  preceding,  mainly  by  the  presence  of  an  opercular, 
membranous  flap,  posterior  to  the  flattened  spines.  The  palatines  and 
tongue  are  without  teeth.  Species  of  this  genus  are  numerous,  and 
generally  distributed,  in  North  America.  They  are  known  as  sun-fish» 
pumpkin-seed,  sun-perch,  and  bream. 
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Another  genus  of  Percoids,  Hohcentrum,  has  brilliant  and  denticulated 
scales,  a  spinous  and  denticulated  operculum,  and  a  preoperculum,  with  a 
well  developed  spine,  projecting  posteriorly.  A  species,  H.  longipinne 
(pi.  SS.ßg.  1),  is  found  in  the  American  waters.  The  genus  Sphyr<Bna  has 
a  greatly  elongated  body,  with  two  separated  dorsals.  Lower  jaw  longer 
than  upper :  both  with  strong  teeth.  Ventrals  posterior  to  the  pectorals. 
A  species  of  this  genus,  8.  barracuda,  is  found  on  the  southern  shores  of 
the  United  States,  particularly  about  the  Florida  reefs,  where  it  is  more 
dreaded  for  its  ferocity  than  the  shark.  It  is  there  called  barracuda  pike, 
or  barracuda,  and  attains  a  length  of  six  or  seven  feet.  Sphyrtjena  spet,  a 
Mediterranean  species,  is  figured  in  pL  8S,ßg.  4.  A  species  of  Trachinus, 
T.  draco,  sea-cat,  or  weever  {pi.  81,  fig.  12),  is  much  feared  for  the 
injuries  it  can  inflict  with  its  spinous  dorsal.  A  special  regulation  in 
France  requires  that  these  spines  be  cut  off  before  the  fish  is  exposed  to 
sale.  It  has  not  yet  been  found  in  American  waters.  Acerina  constitutes 
a  genus  of  fresh-water  fish,  allied  to  the  true  perches,  but  has  a  single 
dorsal  fin.  Of  two  species,  both  European,  A,  comua,  or  the  ruffe,  is  found 
in  various  waters  of  England  and  the  continent.  Its  flesh  is  well  esteemed, 
but  the  fish  never  attains  to  a  large  size.  Figured  in  pi,  SS,  fig.  10.  The 
genus  Mullus,  or  mullet,  has  two  separated  dorsals,  and  two  cirri  at  the 
symphysis  of  the  lower  jaw.  The  genus  is  not  found  in  America.  PI.  85, 
fig.  7,  represents  M.  barbatus. 

The  next  family  is  that  of  the  ScLERooENiDiE,  or  TaiGLiDiB,  with  the  head 
spined  and  armed  in  various  ways.  The  suborbital  bone  is  extended  more 
or  less  backwards,  and  articulated  to  the  preoperculum.  The  genus 
Trigla  has  the  operculum  and  shoulder-plate  running  out  backwards  in  a 
spine ;  seven  branchiostegous  rays,  and  three  detached  rays  at  the  base  of 
each  pectoral  fin.  Trigla  lyra,  or  the  piper  (pi.  SB,  fig.  7),  is  a  rather 
rare  European  species.  T.  citculus  occurs  on  the  coast  of  the  United 
States.  More  American  species  are  found  in  the  genus  Prionoius,  closely 
allied  to  Trigla.  Dactylopterus  has  the  detached  filament  of  Trigla 
greatly  elongated,  so  as  to  exceed  in  length  the  fish  itself,  and  united  by  a 
fin  by  means  of  which  it  can  be  sustained  in  the  air  for  a  short  period  of 
time.  The  best  known  species  is  D.  volitans,  or  flying-fish,  and  is  shown 
in  pi.  SS,  fig.  12.  There  is  another  flying-fish,  Exoc€Btus,  belonging  to  the 
EsocidcB,  which  is  a  better  flyer  than  Dactylopterus.  The  genus  Cottus 
has  a  variously-armed  head,  which  is  large  and  depressed ;  teeth  in  both 
jaws,  and  on  the  front  of  the  vomer ;  branchiostegous  rays  six ;  two  dorsals, 
distinct  or  but  slightly  connected,  ventrals  small.  Two  distinct  types  of 
this  genus  exist,  one  with  the  head  strongly  armed  with  spines  of  various 
kinds,  and  the  other  with  the  spines  few  in  number,  and  nearly  obsolete. 
The  latter  are  all  fresh  water,  the  former  marine.  Numerous  species 
of  fresh  water  Cottus  occur  both  in  Europe  and  America,  all  closely 
pesembling  each  other.  They  may  be  distinguished  geographically  by  the 
fact,  that  while  the  small  subcutaneous  plates  along  the  lateral  line  are 
continued  out  to  the  tail  in  the  European  species,  in  the  American  they 
cease  within  a  short  distance  (one  fourth,  perhaps)  of  the  total  length,  and 
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the  lateral  line  extends  to  the  tail  only  as  a  light  furrow.  PI  M,ßg.  5, 
represents  one  of  the  European  species  of  fresh  water  Coitus^  known  as  the 
bullhead,  miller's-thumb,  chabot,  &c.  The  salt  water  species  are  termed,  * 
provincially,  sculpins  or  bull-heads.  Äspidopharus  has  the  body  octagonal, 
and  covered  with  scaly  plates ;  snout  with  recurved  spines ;  no  teeth  in  the 
vomer ;  two  dorsal  fins.  Ä.  cataphractus  {pi.  82,  fig.  1)  is  found  both  in 
Europe  and  America.  The  genus  Scorpcena  resembles  Coitus^  but  has  a 
compressed  head,  an  undivided  dorsal,  and  palatine  teeth ;  as  also  cutaneous 
filaments  in  various  parts  of  the  body.  8.  scropha  is  represented  in  pi.  83» 
fig.  5.  Somewhat  allied  to  Scorpcma  is  the  genus  St/nanceia,  a  species  of 
which,  8.  fiorrida,  is  shown  in  pi.  S2,  fig.  9.  It  is  from  the  Indian  seas. 
The  genus  8ebaste8  has  some  resemblance  to  the  perch,  but  difiers  in  the 
spined  operculum  and  preoperculum.  All  parts  of  the  head  are  covered 
with  scales ;  branchiostegous  rays  seven ;  teeth  on  the  jaws,  vomer,  and 
the  palatines.  8eba8te8  Tiorvegius,  Norway  haddock,  snapper,  or  rose  fish, 
is  a  highly  beautiful  fish,  of  a  reddish  color,  and  is  taken  in  deep  water, 
off  the  coast  of  New  England  and  further  north.  The  genus  Gasterosteus^ 
or  stickleback,  closes  the  series  of  those  TriglidcB  which  we  have  room  to 
mention  here.  They  have  a  body  without  scales,  but  variously  armed  with 
plates  on  the  sides  and  back.  A  variable  number  of  the  anterior  dorsal 
rays  occur  as  separated  spines.  Ventral  fins  represented  by  a  single  spine. 
Branchiostegous  rays  three.  The  species  of  this  genus  are  mostly  of  small 
size,  and  inhabitants  of  brackish  water ;  yet  some  species  occur  in  perfectly 
fresh  water.  They  are  highly  quarrelsome,  active  little  fish ;  and  one 
European  species,  at  least,  is  remarkable  for  constructing  a  regular  nest  of 
grass.  The  male  performs  this  labor  of  love,  and  forces  females  successively 
into  the  nest,  there  to  deposit  their  spawn,  which  he  immediately  fecundates. 
The  nest  and  its  contents  are  watched  with  the  most  jealous  vigilance  by 
the  male  stickleback,  who  exercises  a  careful  guardianship  over  the  young 
after  they  are  hatched.  Other  species  of  Gasterosteus  will  probably  be 
found  to  possess  the  same  habit,  shared  also  by  some  other  genera,  at  least 
by  Callichthys  of  South  America.  PI.  82,  fig.  6,  represents  the  common 
European  species,  Gasterosteus  aculeatus. 

The  third  family,  SciiBNiDiB,  exhibits  a  close  parallelism  with  the  Percoidce. 
The  vomer  and  palatines  are,  however,  destitute  of  teeth,  and  the  head  is 
generally  enlarged  by  cavernous  swellings.  The  ventral  fins  are  sometimes 
scaled. 

The  first  genus  with  an  American  representative  is  Otolithus,  charac- 
terized by  the  two  dorsals,  the  weak  anal,  the  absence  of  barbels,  and  the 
two  or  three  highly  developed  front  teeth.  The  principal  species  is 
O.  regalis,  or  weak  fish,  abundant  on  the  whole  Atlantic  coast.  It  is  called 
salt  water  trout,  or  simply  trout  on  the  southern  coast.  Another  species  is 
called  salmon  trout.  When  caught  in  the  latter  part  of  the  summer,  and 
eaten  within  a  few  hours  after  its  capture,  it  is,  perhaps,  superior  in 
delicacy  of  flavor  to  any  sail  water  American  species,  excepting  the  far« 
famed  sheepshead,  and  scarcely  inferior  even  to  this  most  delightful  of 
fish.     Corvina  differs  in  the  strong  second  anal  spine  and  the  perfectly 
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even,  velvety  teeth.  Generally  there  is  a  series  of  larger,  equal,  and  sharp 
teeth  in  the  upper  jaw.  Corvina  osctda  is  found  in  the  interior  waters  of 
North  America,  where  it  is  generally  called  "  §heepshead."  The  flesh  is 
of  little  value  as  an  article  of  food.  Its  southern  congener,  the  C.  ocellata,  or 
red  fish,  found  abundantly  in  the  Gulf  of  Mexico  and  about  New  Orleans, 
is  much  more  highly  prized  in  this  respect.  It  bears  various  names,  as 
bass,  sea-bass,  red  bass,  at  different  points  along  the  Atlantic  coast,  and  is 
occasionally  caught  as  far  north  as  Long  Island  Sound.  Leiostomus  has 
a  feeble  anal  spine,  with  minute  denticulations  in  the  preoperculum.  Teeth 
in  the  jaws  equal,  and  very  minute.  Pharyngeals  paved  posteriorly ;  two 
dorsals.  One  species,  Leiostomus  obliquus,  known  as  Lafayette,  or  crocus, 
or  chub,  is  abundant  along  the  middle  Atlantic  shores  of  America»  and 
somewhat  esteemed  as  an  article  of  food.  Another,  L,  zanthurus,  is  found 
along  the  coast  of  South  Carolina,  where  it  is  called  yellowtail,  or  yellow 
Jack.  The  genus  Umbrina  is  distinguished  from  the  other  Scienoids  by 
the  presence  of  a  cirrus  under  the  'symphysis  of  the  lower  jaw.  Umbrina 
nebulosa,  or  the  kingfish,  is  highly  prized  as  an  article  of  food,  being 
considered  by  many  the  best  fish  afforded  by  the  New  York  market. 
U,  alburnus  is  a  closely  allied  species,  found  along  the  southern  coast  of  the 
United  States,  called  whiting  in  South  Carolina.  The  genus  Pogonias 
differs  from  Umbrina^  in  having  several  barbules  under  the  jaw.  Pogonias 
chromis  is  the  well  known  drum  of  the  Atlantic  coast,  a  fish  of  very  large 
size  and  excellent  flavor.     P.   Fasciatus  is  the  young  drum  of  fishermen. 

The  next  family,  the  SpARiDiE,  has  unarmed  opercles,  the  head  not 
cavernous,  the  palate  without  teeth,  and  the  jaws  not  protractile.  Branchial 
rays  not  exceeding  six.  The  genus  Sargus  has  cutting  incisors  in  front 
of  the  jaws,  somewhat  like  those  of  man  ;  the  molars  rounded.  The  most 
important  species  is  Sargus  ovis,  the  well  known  sheepshead,  a  fish  among 
the  first,  if  not  the  very  first,  in  America,  in  point  of  excellence.  It  is 
caught  along  the  entire  Atlantic  and  Gulf  coast,  and  is  occasionally  found 
of  extreme  size.  Sheepshead  are  exceedingly  abundant  about  the  Florida 
keys,  but  are  there  considered  very  inferior  fish.  The  further  north  they 
are  taken,  the  better  the  flavor.  Other  and  smaller  species  also  occur. 
The  genus  Pagrus  has  two  rows  of  small  rounded  molars  in  each  jaw. 
Pagrus  argyrops  is  the  porgee  of  the  Atlantic,  in  some  estimation  for  the 
table. 

The  family  of  MENiOiE  is  similar  to  the  Sparidce,  but  has  a  highly 
protractile  mouth,  and  occasionally  teeth  on  the  vomer,  and  denticulations 
on  the  preoperculum.  There  are  no  American  species  of  any  special 
mterest  in  this  family. 

Nature  has  given  to  the  next  family  of  LABYRiNTHiBRANCHiis  a  remarkable 
provision,  enabling  it  to  leave  the  water,  and  travel  to  a  considerable 
distance  in  search  of  food.  The*  eels,  we  have  shown,  posi^ess  this  power 
also,  by  reason  of  the  smallness  of  their  gill-openings,  which  can  be  closed 
up  very  firmly.  In  the  Labyrinthiforms  »there  is  a  highly  vascular 
membrane,  folded  together  in  a  number  of  laminae,  and  occupying  the 
upper  part  of  the  anterior  branchial  arches.  This  membrane  is  highly 
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vascular,  and  appears  to  serve  as  a  respiratory  organ  in  itself,  and  also  to 
intercept  and  retain  water  for  a  considerable  time,  sufficient  to  keep  the 
gills  moist  during  the  terrestrial  journeys  of  the  fish.  An  Indian  species, 
Anabas  scandens,  or  climbing  perch  {pi.  84,  ßg.  13),  can  spend  some 
considerable  time  out  of  the  water  in  search  of  food.  It  is  even  said  to 
climb  inclined  trees  hanging  over  the  water,  but  this  has  been  doubted. 
Several  genera  of  this  curious  family  are  known  ;  ail,  however,  Asiatic  or 
African.     PL  85,  ßg.  6,  represents  Ophiocephaltis  striatus,  an  Indian  form. 

MuGiLiDiE.  These  have  a  nearly  cylindrical  body,  with  two  distinct 
dorsal  fins,  the  first  with  four  spinous  rays.  Ventrals  rather  behind  the 
pectorals ;  gills,  six-rayed.  Head  depressed,  covered  with  large  scales  or 
polygonal  plates.  Teeth  very  fine.  The  most  conspicuous  genus  is 
Mugil,  several  species  of  which  occur  in  the  United  States.  Mugil  albula 
or  the  common  mullet,  is  caught  in  great  abundance  along  the  whole 
southern  Atlantic  coast  of  the  United  States ;  where,  indeed,  it  forms  a 
much  esteemed  article  of  food,  although  rather  too  fat  and  rich.  The 
roe  is  considered  to  be  an  especial  delicacy.  These  fish  are  caught  in 
seines  throughout  the  greater  part  of  the  year.  The  genus  Ätherina  is 
composed  of  small  fish,  with  very  protractile  mouth,  elongated  body,  two 
dorsals  far  apart,  the  anterior  spinous.  A  silvery  band  on  the  side,  ventrals 
behind  the  pectorals.  First  branchial  arch  with  bony  pectinations.  This 
genus  is  represented  in  North  America  by  several  species,  mostly  marine. 

The  passage  to  the  true  ScombridcB,  or  mackerel  family,  is  made  by  the 
NoTACANTHiDiB.  The  body  is  long,  and  supplied  with  small  soft  scales ; 
snout  obtuse,  projecting  beyond  the  mouth,  which  is  furnished  with  fine 
close  teeth.  No  true  dorsal  fin,  but  a  series  of  free  spines  on  the  back, 
unconnected  by  a  membrane.  Free  spines  before  the  anal.  Notacanthtu 
nasus  is  found  in  the  Greenland  seas. 

ScoMBRiDiE.  This  family,  in  the  economical  value  of  its  component  species, 
yields  to  no  others,  the  GadidcB  and  Clupeidm  not  excepted.  It  embraces 
the  various  mackerels,  tunnies,  dories,  &c.,  together  with  many  others,  of 
less  general  distribution,  but  of  great  local  abundance  and  excellence.  The 
fishes  of  this  family  have  small  scales,  so  minute,  indeed,  as  to  cause  the 
skin  to  appear  smooth  ;  the  ventrals  are  without  scales,  the  opercles  without 
spines  or  denticulations,  the  caudal  generally  large  and  powerful,  and  the 
intestines  mostly  with  numerous  cceca. 

At  the  head  of  the  family  stands  the  genus  Scomber,  or  true  mackerel, 
characterized  by  the  fusiform  elongated  body,  two  small  cutaneous  crests 
on  the  sides  of  the  tail ;  some  of  the  posterior  rays  of  the  anal  and  second 
dorsal  fins  free,  forming  finlets ;  and  one  row  of  small  conical  teeth  in  the 
jaw.  Scomber  vemalis,  or  the  common  mackerel,  is  very  abundant  along 
the  more  northern  coast  of  the  United  States.  It  is  not  usually  caught  in 
quantity  before  the  beginning  or  middle  of  June,  although  obtained  in 
greater  or  less  number  along  the  coast  of  Massachusetts  throughout  the 
year.  This  fish  is  exceedingly  voracious,  but  capricious  as  voracious, 
sometimes  biting  with  the  greatest  readiness,  and  at  others  entirely  refusing 
the  bait.     The  number  and  occurrence  of  mackerel  in  particular  localities 
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are  also  very  variable,  in  some  seasons  the  returns  hardly  paying  the  expense 
of  the  expeditions.  Some  idea  of  the  extent  of  the  trade  may  be  formed 
from  the  fact  that,  in  a  single  year,  upwards  of  284,000  barrels  were  taken 
by  Massachusetts  fishermen  alone.  A  closely  allied,  but  smaller  species, 
S.  grex,  or  chub-mackerel,  is  distinguished  by  a  dark  spot  at  the  tip  of  the 
lower  jaw.  8.  colias,  or  the  Spanish  mackereU  is  also  much  esteemed,  but 
rarer  than  the  two  preceding.  It  is  distinguished  from  8.  vemalis  by  the 
fact  that  the  transverse  undulations  do  not  cross  the  lateral  line,  as  in  the 
latter  species.  In  8.  vemalis,  also,  there  is  a  dusky  line  beneath  the  lateral 
line,  and  a  black  spot  at  the  base  of  the  pectoral  and  ventral  fins.  8comber 
vtUgaris,  or  the  common  European  mackerel,  is  represented  in  pL  83, 
ßg,  9.  The  genus  TAynniw,  or  tunny,  is  distinguished  from  8comber  by 
the  presence  of  a  corselet  round  the  thorax,  formed  by  scales  larger 
and  coarser  than  those  of  the  rest  of  the  body.  There  is  a  bony  and 
elevated  crest  on  each  side  of  the  tail.  The  anterior  dorsal  reaches  nearly 
to  the  posterior.  Numerous  finlets  behind  the  dorsal  and  anal  fins.  A 
single  row  of  small  pointed  teeth  in  each  jaw.  The  common  tunny, 
Thynnus  vulgaris,  is  a  mackerel  of  a  gigantic  size,  and  famed  for  the 
excellence  of  its  flesh,  which  tastes  something  like  lean  pork.  Fish  of  this 
species  are  caught  in  immense  numbers  in  the  Mediterranean,  and  eaten 
both  fresh  and  salted.  The  usual  method  of  preserving  them  for  any 
length  of  time  is  to  cut  them  into  slices,  which  are  packed  away  in  barrels, 
with  layers  of  salt  interposed.  They  are  generally  caught  in  nets.  This 
species  is  of  rare  occurrence  out  of  the  Mediterranean,  where  it  is  met 
with  in  great  shoals.  But  few  are  recorded  as  being  caught  off  the  United 
States  coast;  one  specimen,  taken  near  Cape  Anne,  weighed  1000  lbs., 
and  was  fifteen  feet  in  length.  In  New  England  it  is  known  as  horse 
mackerel  and  albicore.  A  European  specimen  is  figured  in  pi.  83,  ßg,  8, 
A  second  species,  of  much  smaller  size,  is  found  in  the  Gulf  of  Mexico.  The 
bonito  is  also  a  species  of  Thynnus  {T,pelamys),  difiering  mainly  in  several 
large  longitudinal  stripes  below  the  lateral  line.  It  is  this  species,  among 
others,  which  causes  the  flying-fish  to  leave  the  water  in  order  to  escape  from 
its  terrible  enemy.  The  flesh  is  greatly  inferior  to  that  of  the  common  tunny. 
The  genus  Pelamys  diflfers  from  the  last,  in  having  strong  separated  and 
pointed  teeth.  The  principal  species,  P,  sarda,  also  called  bonito,  is  of  rare 
occurrence  in  American  waters,  where  it  is  known  as  the  skip-jack, 
especially  in  Massachusetts.  Cybium  is  without  a  corselet,  and  has  large 
compressed  sharp  teeth ;  the  palatines  with  short  and  even  teeth.  One 
species,  C  maculatum,  or  spotted  mackerel,  is  of  rare  occurrence  on  the 
American  coast.  The  genus  Xiphias,  or  sword-fish,  has  a  spindle-shaped 
body,  covered  with  minute  scales,  a  single  elongated  dorsal  fin,  ventrals 
wanting,  upper  jaw  elongated,  forming  a  sword-shaped  protuberance ; 
mouth  without  teeth.  This  curious  genus,  represented  by  Xiphias  gladius, 
or  the  well  known  sword-fish  (pL  81,  ßg,  13),  is  generally  distributed 
throughout  the  Atlantic,  being  found  on  both  the  European  and  American 
shores.  It  attains  to  a  great  size,  being  sometimes  fifteen  feet  in  length, 
mnd  weighing  many  hundreds  of  pounds.  The  flesh,  especially  of  the 
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smaller  individuals,  is  highly  esteemed,  being  considered  equal  to  that 
of  any  of  the  mackerel  family.  Numerous  instances  are  recorded  of  fish 
of  this  species  having  struck  the  snout  through,  or  into,  the  timbers  of  a 
ship,  mistaking  it,  as  is  supposed,  for  a  whale,  the  sword-fish  having,  it  is 
said,  a  great  antipathy  to  this  animal.  It  is  highly  destructive  to  other 
species,  preying  on  the  weaker  mackerels  to  a  great  degree.  The  genus 
Naucrates  has  a  single  elongated  dorsal,  free  spinous  rays  before  the  dorsal 
and  anal  fins ;  sides  of  the  tail  carinated  ;  and  numerous  small  teeth.  The 
pilot-fish,  Naucrates  ductor  {pi.  83,  fig.  6),  belongs  to  this  genus.  The 
pilot-fish,  as  is  well  known,  possesses  the  curious  propensity  of  following  in 
the  wake  of  large  masses  in  the  water,  whether  these  be  vessels  or  large 
marine  animals.  Instances  have  occurred  of  their  following  ships  during  a 
voyage  of  eighty  or  more  days.  Their  attendance  upon  the  shark  has 
been  supposed  to  be  for  the  purpose  of  giving  warning  to  their  less  vigilant 
or  less  acute  companion,  of  the  dangers  to  which  it  may  be  exposed.  The 
interest,  however,  is  probably,  in  both  cases,  that  of  protection  against 
enemies  and  starvation.  The  genus  CorypkcBna,  has  a  compressed 
elongated  body,  and  a  head  with  a  globular  outline ;  eyes  low,  near  the 
angle  of  the  mouth  ;  dorsal  fin  rising  from  the  cranium,  and  extending  to 
the  tail,  diminishing  in  elevation  posteriorly.  This  genus,  including  the 
fishes  generally  known  as  dolphins,  and  celebrated  for  their  beauty,  are 
mostly  inhabitants  of  mid-ocean,  being  rarely  found  off  the  coasts.  Cort/^ 
phcena  hippuris  {pi.  84,  fig.  2)  is  a  well  known  companion  of  vessels,  and 
greatly  celebrated  for  the  beautiful  play  of  colors  which  it  exhibits  when 
dying.  The  dolphins  are  extremely  voracious,  and  are  conspicuous 
enemies  of  the  flying-fish ;  it  is  also  noted  for  the  extreme  velocity  of  its 
motions,  a  characteristic,  however,  of  nearly  all  the  ScombridcB.  Several 
species  occur  off  the  American  coast,  where,  however,  C  hippuris  has  not 
yet  been  observed.  The  genus  Temnodon,  with  the  general  port  of  a  true 
mackerel,  is  more  compressed,  and  has  the  second  dorsal  higher  and  longer 
than  the  anterior  dorsal,  and  with  the  anal  covered  by  small  scales.  The 
most  striking  characteristic  lies  in  the  possession  of  a  single  row,  in  each 
jaw,  of  large,  distinct,  compressed,  and  very  sharp  teeth,  which  give  quite  a 
formidable  feature  to  the  fish.  The  principal  species  is  T.  saUator,  the 
blue-fish  of  the  northern  American  waters,  the  tailor  or  skip-jack  of  those 
more  southern.  It  is  much  esteemed  both  by  the  angler  and  the  epicure. 
The  genus  Zeus  has  an  oval  compressed  body,  a  protractile  mouth,  and  the 
dorsal  spines  with  long  filaments,  as  the  most  striking  characteristic. 
Zeus  faher  {pi.  81,  fig.  10)  is  the  well  known  dory,  or  John  Dory,  a 
European  species  much  esteemed  by  epicures.  It  has  a  large  round  black 
spot  on  each  side,  ascribed  by  popular  superstition  to  the  marks  of  St 
Peter's  thumb,  when  he  took  the  tribute  money  out  of  its  mouth.  In  some 
parts  of  Europe  it  is  called  ''  king  of  the  herrings,"  firom  the  fact  of  its 
accompanying  these  fish  for  the  purpose  of  feeding  upon  them. 

The  family  of  SauAMiPENNEs  is  readily  known  by  the  dorsal  and  anal 
fins,  especially  the  soft  portion,  being  covered  with  scales.  The  body  is 
^compressed,  and  more  or  less  oval  or  rhomboidal.    Teeth  setigerous,  or 
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like  fine,  close  bristles,  or  cutting.  Preoperculum  occasionally  spinous. 
Dorsals  either  two  or  one.  The  Chcetodons,  belonging  to  this  family,  are 
remarkable  for  their  brilliant  colors,  the  rhomboidal  body,  and  the  curious 
property  possessed  by  the  species,  Chelmon  rostratus  and  Toxotes  jacu- 
hUor,  of  ejecting  drops  of  water,  with  unerring  accuracy,  at  insects  which 
may  be  within  a  moderate  distance  of  the  surface.  In  China  and  Java 
they  are  kept  in  vessels  for  the  amusement  afforded  in  watching  the 
dexterity  with  which  they  will  bring  down  flies  at  the  distance  of  several 
feet.  Fl.  84,  ßg,  9,  represents  a  common  species  of  ChtBtodon,  C,  auriga, 
A  few  species  of  Chatodon  are  found  in  America,  especially  in  the  Gulf  of 
Mexico.  The  genus  Ephippus,  represented  by  two  species,  is  found  along 
the  coast  of  the  United  States,  where  it  is  known  as  angel-fish,  moon-fish, 
three-tailed  sheepshead,  6lo.  An  American  species  of  Holocanthus,  H. 
tricolor,  found  in  the  Gulf  of  Mexico,  is  shown  in  pi.  B2,ßg.  8.  Another 
genus,  Dipterodon,  contains  a  single  species,  D.  capensis  (pi.  85,  ßg.  8), 
from  the  Cape  of  Good  Hope.  The  genus  Amphiprion,  a  species  of  which, 
A.  bifasciatus,  is  figured  in  pi.  85,  ßg.  9,  is,  perhaps,  more  properly  referrible 
to  the  family  of  Scienoids. 

The  family  of  Tänioides  is  closely  allied  to  the  Scombridce,  under  which 
head  some  authors  include  it;  the  principal  disthiction  consists  in  the 
elongated  flattened  shape.  The  genus  Trichiurus  has  the  ventrals  and 
caudal  wanting ;  the  dorsal  extending  all  along  the  back,  which  runs  out 
into  a  long  slender  filament.  A  few  small  spines  represent  the  anal.  The 
mouth  is  well  armed  and  large,  the  jaw  projecting.  «The  general  appear- 
ance of  this  genus  is  that  of  a  bright  silver  ribbon  ;  one  species,  Trichiurus 
lepturus,  is  occasionally  caught  ofi*  the  coast  of  the  United  States.  In  the 
West  Indies  it  is  called  sword-fish,  and  sometimes  attains  a  length  of 
twelve  or  fifteen  feet.  A  remarkable  genus,  Trachypterus,  has  the  body 
ending  in  a  caudal  appendage  of  varied  shape,  and  a  second  caudal  stand- 
ing up  vertically  from  the  tail.  The  ventrals  are  more  or  less  developed. 
PI.  8b,  ßg.  11,  represents  Trachypterus  spinolce,  from  the  Mediterranean. 
Cepola  has  a  long  dorsal  and  anal,  both  reaching  to  the  base  of  the  caudal, 
which  runs  out  to  an  acute  point.  Muzzle  short  and  rounded.  Cepola 
rubescens,  in  England  called  band-fish,  is  represented  in  pi.  8S,ßg.  11. 

The  family  of  Thevthydm,  with  much  the  same  general  appearance 
with  the  ScombridcB,  the  same  armature  of  the  tail,  but  in  different  develop- 
ment, a  horizontal  spine  before  the  dorsal,  &c.,  difl*ers  in  the  small  non- 
protractile  mouth,  the  single  row  of  occasionally  dentated  trenchant  teeth, 
the  absence  of  teeth  on  the  tongue  and  palate,  &c.,  and  the  single  dorsal. 
They  are  also  generally  herbivorous.  The  genus  Acanthurus  has  cutting 
and  serrated  teeth,  and  a  strong  movable  spine  in  the  side  of  the  tail,  which 
is  exceedingly  sharp,  and  capable  of  inflicting  a  severe  wound  when  incau- 
tiously approached.  Several  species  are  found  oflf  the  coast  of  the  United 
States,  as  A.  phlebotomus,  A.  ccerulus,  and  A.  chirurgus.  This  latter 
species  is  represented  in  pi.  84, ßg.  8.  The  genus  Amphacanthus  presents 
the  highly  remarkable  and  indeed  unique  feature,  of  an  internal  spinous  ' 
ray  to  the  ventral,  as  well  as  the  one  which  is  external.  There  is  a  con- 
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eealed  spine  before  the  dorsal  fin.  Amphacanthus  coralKntis  (pi  S3,  fig.  3) 
is  from  the  Seychelles. 

The  family  of  FisTULARiDiB  is  characterized  by  a  long  tube  in  the  fore- 
part of  the  cranium,  formed  by  the  prolongation  of  the  ethmoid,  vomer, 
opercules»  pterygoid,  and  tympanic  bones.  The  mouth  is  placed  at  the 
extremity,  as  usual.  The  ribs  are  short,  or  absent.  The  body  is  either 
cylindrical,  as  in  the  FistularuB,  or  compressed,  as  in  the  Centriscus. 
The  genus  Fistularia,  known  as  the  tobacco-pipe  fish,  is  represented  on 
the  coast  of  the  United  States  by  several  species,  which  are  readily 
recognised  by  their  greatly  elongated,  nearly  cylindrical  body,  the  dorsal 
far  back  and  opposite  to  the  anal,  and  the  filament  proceeding  from 
between  the  two  lobes  of  the  caudal.  The  genus  Centriscus,  in  addition 
to  the  tubular  snout,  has  a  compressed  short  body,  of  which  the  head  forms 
the  greater  portion  of  the  whole.  The  tubular  mouth  is  probably  used  in 
drawing  up  their  food,  as  by  a  syringe.  Centriscus  scohpax  (pi.  SI,  fig.  21), 
a  European  species,  is  called  in  England  snipe  or  trumpet-fish. 

The  two  next  families,  Gobud  js  and  BLBNNiiDiB,  formerly  united  into  one, 
possess  a  common  feature  in  the  slender  and  flexible  character  of  the 
spinous  rays.  There  is  also  no  swimming  bladder.  While  the  latter, 
however,  have  the  i^entral  fins  either  consisting  of  two  rays,  or  else  absent ; 
the  former  have  them  united  into  a  single  sucking-disk,  or  else  very  closely 
approximated.  In  the  genus  GoHus  proper,  the  ventrals  are  united  through- 
out their  entire  length,  so  as  to  form  a  concave  sucking-disk.  There  are 
two  dorsal  fins,  the  last  of  which  is  long.  Some  of  the  species  are  without 
visible  scales.  They  are  mostly  fish  of  small  size,  and  inconspicuous  in 
their  appearance,  many  of  them  belonging  to  the  United  States.  Gobius 
dlepidotus,  a  very  rare  species,  has  in  several  instances  been  procured,  by 
inland  naturalists,  from  the  empty  valves  of  oysters,  into  which  they  must 
have  crept  before  the  oysters  were  removed  from  the  bed.  The  lump-fish, 
formerly  placed  in  a  distinct  family,  that  of  the  Discoboli,  are  repre- 
sented by  the  genera  Lepadogaster,  Lumpus,  and  Liparis,  the  two  lattei 
possessing  American  representatives.  The  former  exhibits  two  disks, 
formed,  Üie  one  by  the  base  of  the  pectcnrals,  the  other  by  the  ventrals. 
The  dorsal  and  anal  are  near  the  tail.  By  means  of  their  sucking  appa- 
ratus these  small  and  otherwise  defenceless  fish  are  able  to  attach  them- 
selves to  sticks  and  stones,  and  thus  retain  a  secure  hold  in  a  boisterous 
sea.  In  the  genus  Lumpus  the  pectorals  uniting  with  the  ventrals  fonn  a 
single  disk.  The  skin  of  the  back  is  elevated  on  both  sides,^  so  as  to 
inclose  spinous  rays  in  a  fleshy  ridge.  The  head  and  body  are  short, 
stout,  and  deep.  The  Lumpus  anglorum,  or  lump-sucker,  is  a  grotesque- 
looking  fish,  found  on  the  more  northern  coasts  of  Europe  and  America, 
possessing  the  power  of  adhering  to  objects  in  water,  with  great  tenacity, 
by  means  of  the  sucking-disk.  A  vessel  of  water  containing  several  giü- 
ions  has  been  lifted  up  by  means  of  the  close  attachment  of  a  lump-fish  to 
the  bottom.  This  is  one  of  the  few  fish  which  pay  attention  to  the  ^gs 
after  they  are  discharged.  The  male  here,  as  in  most  other  cases  of  the 
kind,  assumes  the  ofiSice  of  protector ;  remaining  close  to  the  precious 
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deposit,  even  in  the  presence  of  man,  or  other  fish.  The  young,  when 
hatched,  fasten  themselves  to  the  back  and  sides  of  the  parent,  who  thus 
transports  them  to  safer  localities  than  the  shallow  water  in  which  the  eggs 
were  deposited.  The  genus  Liparis,  found  in  the  seas  of  Arctic  America, 
with  somewhat  the  same  structure  of  the  sucking-disk  as  lumpus,  is 
without  the  fleshy  ridge  on  the  back,  and  has  a  more  elongated  and 
smooth  body.  There  is  a  single,  rather  lengthened,  dorsal  fin.  Echeneis 
is  by  some  included  in  this  family.  The  genus  Callionymus  has  the  ven- 
trals  separated  and  broader  than  the  pectorals.  The  gill-openings  are^« 
reduced  to  a  small  hole  on  each  side  of  the  nape.  There  are  no  species  in 
American  waters.  • 

The  first  genus  of  the  family  Blbnniidjs  is  constituted  by  Blennius, 
with  a  single  elongated  dorsal,  the  ventrals  before  the  pectorab,  and  dis- 
tinct, consisting  of  two  rays,  united  at  the  base.  Teeth  slender,  in  a  sin^e 
row.  The  species  of  this  genus  are  small,  lively  fish,  living  among  sea- 
weeds, and  possessing,  some  of  them  at  least,  curious  crests  or  cirri  ovei 
the  eyes.  They  derive  their  name  from  the  shining  mucus  with  which 
their  skin  is  clothed.  They  are  numerous  in  species  on  the  coast  of  the 
United  States,  and  form  several  subdivisions  of  the  old  Linnsean  genus 
Bknnius  proper,  Pholis,  Chdsmodes,  &c.  One  geni^,  Zoarces,  with  the 
dorsal,  anal,  and  caudal  united,  is  ovo- viviparous,  a  peculiarity  in  all  proba- 
bility shared  with  it  by  others.  Of  this  latter  genus  there  are  three 
American  species.  The  genus  Chinnettus,  or  butter-fish,  has  an  elongated 
compressed  body,  and  the  ventrals  rudimentary.  The  most  conspicuous 
fish  of  this  family,  however,  is  the  wolf-fish,  or  sea-cat,  Änarrhichas  lupus, 
armed  more  formidably  with  teeth  than  any  other  known  species  of  equal 
size.  The  dorsal  fin  is  composed  of  simple  rays,  and  extends  from  the 
nape  to  the  tail ;  the  anal  likewise  reaches  to  the  tail.  The  body  is  smooth 
and  shining.  The  palatines,  vomer,  and  mandibles,  are  armed  with  stout, 
prismatic,  grinding  teeth,  the  interior  being  longer  and  conical.  The  wolf- 
fish  is  exceedingly  voracious,  and  is  the  pest  of  the  Arctic  seas,  where  it 
sometimes  attains  a  length  of  eight  feet.  It  is  likewise  quite  abundant  as 
far  south  as  Massachusetts,  on  the  one  continent,  and  England,  on  the 
other.  The  flesh  is  highly  esteemed  by  some,  although  from  its  exceed- 
ingly repulsive  appearance,  it  is  not  often  eaten,  except  by  the  inhabitants 
of  Iceland  and  Greenland. 

The  conclusion  of  Müller's  order  Acanthopteri  is  furnished  by  the  family 
LoPHiiDiE,  characterized  by  the  elongation  of  the  carpal  bones,  upon  which 
the  pectoral  fin  is  supported,  as  on  an  arm.  The  branchial  apertures 
are  small,  in  the  form  either  of  a  circular  aperture  or  a  vertical  slit. 

This  family  includes  genera  which  are  among  the  most  repulsive  in 
appearance  of  all  fishes.  Conspicuous  in  this  respect  is  Lopkius,  known 
by  the  very  large  broad  head,  slender  body,  broad  and  thick  pectorals,  and 
other  characters.  Lophius  piscatorius,  or  the  fishing-frog,  angler,  wide-gap 
{pi  81,  fg,  28),  found  in  European  waters,  and  L.  americanus,  are  fishes 
which  attain  to  a  considerable  size,  and  are  objects  of  interest  to  fisher- 
men ;  not  so  much  on  their  own  account,  as  for  the  other  fishes  which 
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nave  been  accumulated  in  their  stomachs,  and  which  it  is  considered  worth 
the  trouble  to  extract.  Their  extreme  voracity  causes  them  to  devour 
whatever  comes  in  their  way,  and  as  the  animals  may  be  several  feet  in 
length,  with  a  breadth  of  one  third  the  length,  the  short,  wide  stomach  and 
Gßsophagus  readily  permit  a  great  accumulation  of  contents.  They  retain 
life  for  a  long  time  after  being  removed  from  the  water.  A  curious  feature 
in  Lophius  consists  in  the  possession  of  two  long-jointed  filaments  on  the 
head,  possessing  great  freedom  of  motion  in  every  direction,  and  composed 
of  bone  covered  by  skin,  which  at  the  end  is  dilated  into  a  flattened 
appendage.  The  fish  conceals  itself  in  a  dense  muddiness  produced  by 
the  action  of  its  pectoral  fins,  and  elevates  these  long  filaments  above  its 
place  of  concealment,  thus  attracting  the  surrounding  fishes  to  the  glit- 
tering bait.  To  this  habit  it  owes  its  name  of  fishing-frog.  It  also  exhibits 
a  peculiar  structure  of  the  teeth,  which  are  articulated  in  such  a  manner  as 
to  permit  them  to  be  pressed  back  towards  the  throat,  but  maintaining  an 
erect  position  when  they  are  moved  in  any  other  direction.  Thus  a  fish,  on 
being  seized  and  swallowed,  readily  passes  over  these  jointed  teeth,  which 
become  depressed  for  the  purpose ;  but  any  attempt  to  return  is  prevented 
by  the  now  erect  fangs.  A  genus  MaUhea  is  still  more  repulsive  in 
appearance  ihsn^Lophius,  various  parts  of  the  body  being  provided  with 
fleshy  filaments.  The  mouth  is  small  and  inferior.  There  are  three 
known  American  species,  some  of  which  possess  the  power  of  executing 
considerable  leaps,  when  left  by  the  tide  on  the  shore.  The  genus  Ba- 
trachus^  with  somewhat  the  shape  of  Lophius,  although  much  smaller  and 
more  elongated,  is  without  filaments,  except  short  ones  on  the  edges  of  the 
lips.  The  first  dorsal  is  small,  the  second  low  and  long.  The  North 
American  species  are  three  in  number,  the  largest  of  which,  Batrachus  tau, 
is  known  as  the  toad-fish. 

The  order  Plectognathi,  distinguished  by  the  internal  union  of  some  of 
the  bones  of  the  head,  is  composed  of  three  families,  the  Balistina,  the 
OstracumidxB,  and  the  Gymnodontes.  The  first  of  these,  the  BALisTiNiE,  is 
known  by  the  compressed  body  and  prolonged  snout ;  the  small  mouth, 
with  a  few  distinct  teeth ;  the  skin  roughened  by  prickles  or  scales ;  the 
two  dorsals,  the  first  sometimes  replaced  by  a  single  spine.  The  ventrals 
are  often  obsolete,  and  the  pelvic  bone  is  prominent.  The  three  principal 
North  American  genera  are :  Batistes,  covered  with  large  scales ;  Mona- 
canthus,  with  the  scales  very  small ;  and  Aluteres,  with  the  skin  covered 
with  small  and  almost  invisible  granules. 

In  the  OsTEAciONiDiB  the  entire  body  is  enveloped  by  an  inferior  inflexi- 
ble triangular,  or  quadrangular,  long  case,  composed  of  numerous  plates 
soldered  together,  leaving  only  apertures  for  the  mouth  and  fins.  There 
are  no  ventral  fin«,  and  but  a  single  doi-sal.  The  only  North  American 
genus  of  this  family  is  Lactophrys,  or  trunk-fish,  of  which  there  are  three 
species. 

The  most  striking  characteristic  of  the  family  Gymnodontbs  consists  in 
the  peculiar  structure  of  the  teeth.  There  are  either  two,  or  one,  in  each 
jaw,  occupying  its  whole  extent  in  a  compact  mass,  and  resembling  some* 
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what  the  bill  of  a  parrot.  The  teeth  are  compound,  composed  of  numerous 
laminae,  which  are  constantly  being  renewed  as  they  are  worn  away.  In 
Diodon  there  is  but  one  such  compound  tooth,  occupying  the  whole  of 
each  jaw :  the  skin  is  armed  with  slender  prickles,  or  stout  spines.  Several 
species  are  known  in  the  United  Stages,  the  most  abundant  of  which  is  D. 
maculO'StriatuSf  or  the  balloon-fish.  D.  punctatus  {pL  81,  fig.  19)  is  a 
common  species  of  tropical  waters.  In  Tetraodon  the  single  tooth  appears 
to  be  divided  in  each  jaw  by  a  deep  incision,  producing  four  pieces  in  the  ' 
mouth.  The  body  is  not  cased  in  an  inflexible  coat,  as  Diodon,  and  the 
dermal  appendages  are  less  highly  developed.  Some  species  of  the  genus 
will  inflate  themselves  to  a  great  extent  by  swallowing  air  and  causing  it  to 
pass  into  a  sac  immediately  beneath  the  skin :  irritating  them  will  cause 
them  to  exhibit  this  property.  When  thus  inflated  they  become  much 
lighter  than  the  water,  and  float  about  on  the  surface.  The  spines  with 
which  the  body  is  provided  then  stand  up  erect,  and  furnish  a  secure  guard 
to  the  animal.  These  same  remarks  apply,  in  a  less  degree,  to  Diodon. 
One  species  of  Tetraodon  is  electrical,  T.  electricus, '  PL  81,  fig,  20,  repre- 
sents T.  lagocephalus.     Four  species  are  known  in  American  waters. 

The  remaining  genus  Orthagoriscus  is  composed  of  fighes  which  appear 
to  have  had  th^  tail  abruptly  cut  off.  The  jaws  are  undivided,  as  in 
Diodon,  but  the  skin  is  not  capable  of  inflation.  The  high  dorsal  and  anal 
are  united  to  the  caudal.  The  largest  species,  Orthagoriscus  mola,  known 
as  the  sunfish,  or  head-fish,  is  occasionally  caught  ofiT  the  coast  of  the 
United  States.  It  is  a  fish  of  large  size,  weighing  sometimes  as  much  as 
400  lbs. 

The  order  Lophobranchii,  characterized  by  having  the  gills  in  small 
tufts  instead  of  being  pectiniform,  is  composed  of  two  families,  the  Syngna- 
THiDJB  and  the  HippocAMPiDiE,  both  much  restricted  in  their  genera  and 
species.  Considering  them  most  conveniently  as  one  family  (as  we  may 
here),  we  find  three  prominent  genera,  Syngnathus,  Hippocampus,  and 
Pegasus.  The  genus  Syngnathus  embraces  fishes  with  a  tubular  snout, 
somewhat  like  that  of  the  Fistularidae :  the  body  generally  straight  and 
elongated,  and  the  ventrals  absent.  The  whole  body  covered  with  plates. 
The  most  curious  feature  consists  in  the  possession  by  the  male  of  a  false 
pouch  under  the  tail,  into  which  the  ova  are  conveyed  by  the  female,  and 
there  hatched ;  being  retained  for  a  considerable  time  before  final  expul- 
sion. This  is  the  case  in  Syngnathus  acus  (pi.  81,  fig.  16).  In  Syngnathus 
ophidion  (/>/.  81,  fig.  15)  the  eggs  are  merely  attached  beneath  the  abdo- 
men, and  not  protected  by  lateral  folds  of  the  skin.  One  species,  S. 
peckianus,  or  pipe-fish,  is  known  on  the  coast  of  the  United  States.  In 
Hippocampus,  called  the  sea-horse,  the  body  is  broader  and  shorter ;  the 
tail,  however,  is  slender :  there  are  no  ventral  and  caudal  fins ;  and  an  anal 
only  in  the  females.  One  species,  H  hudsonius,  is  frequently  thrown  up 
on  the  Atlantic  beaches  of  the  United  States.  Pegasus  has  long,  broad 
pectorals,  and  a  mailed  body,  which  is  shorter  and  stouter  than  that  of  the 
preceding.  The  dorsal  and  anal  fins  are  opposite.  The  mouth  is  jdaced 
at  the  end  of  a  salient  snout,  but  is  inferior,  not  terminal.  One  of  the  most 
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peculiar  species  of  Pegasus  is  P.  draco  {pi.  81,  fig.  17),  from  the  Indian 
seas. 

The  order  of  fishes  jve  have  now  to  consider  is  one  of  the  most 
interesting  in  the  whole  department  of  Ichthyology.  It  includes  forms, 
which,  predominating  exclusively  at  the  dawn  of  vertebrate  creation, 
have  long  since  passed  away,  leaving  nothing  but  the  casts  or  imper- 
fect skeleton  remains  to  bear  witness  of  animals  which  once  inhabited 
the  waters  of  a  Palaeozoic  age.  But  few  genera  of  any  of  these  families 
remain  to  testify  as  to  what  Was  once  the  rule,  and  not,  as  now,  the 
exception  in  nature.  We  may,  with  some  authors,  divide  all  fishes  into 
Tekostei,  Ganoidei,  and  Selachii.  The  Teleostei  are  fishes  with  a  bony 
skeleton,  the  bones  of  the  head  being  also  united  by  sutures.  Other 
characters  are  to  be  found  in  the  structure  of  the  heart,  where  the  bulbus 
arteriosus  is  simply  an  expansion  of  the  aorta,  and  does  not,  as  in  the 
Ganoids  and  Selachians,  pulsate  independently.  There  are  no  traces  of 
the  transverse  fasciculi  of  the  heart,  but  only  pale  fasciculi  of  soft  fibres, 
which  taper  gradually  into  an  uniform  layer  of  the  artery.  There  are 
also  two  opposite  valves,  separating  the  bulbus  ^om  the  heart.  The 
Cyclostames  have  these  valves,  but  are  without  the  swelling  of  the  bulb. 
Deferring  for  the  present  the  consideration  of  the  comparative  peculiarities 
of  the  Selachian  division,  we  proceed  to  the  Ganoidei,  the  second  division 
of  this  clas^fication,  the  ninth  order  of  the  one  we  have  already  adopted. 
They  form  a  true  bond  of  union  between  the  Teleostei  and  the  Selachii, 
having  properties  common  to  both.  Their  most  conspicuous  external 
characters  are  the  possession  of  angular  bony  or  homy  scales,  covered 
with  enamel.  Their  internal  pecuUarities  consist  in  the  multiple  valves 
and  the  muscular  investment  of  the  aorta,  in  the  non-decussating  optic 
nerves,  in  the  free  gills  and  operculum,  and  in  the  abdominal  ventral  fins. 
Other  characters  no  less  important,  but  more  variable  in  their  appearance, 
are  to  be  found  in  the  single  or  double  series  of  spinous  plates  or  imbrica- 
tions in  the  interior  edge  of  the  tail,  and  in  the  inequilobal  or  heterocercal 
tail,  a  structure  in  which  the  vertebral  column,  instead  of  running  out  to 
the  middle  of  the  caudal  fin,  has  its  termination  in  the  upper  lobe.  This 
feature  is  highly  characteristic  of  the  Plagiostomes  of  the  present  day. 
Some  of  these,  besides  the  pseudo-branchiae,  have  an  additional  organ  of 
respiration  in  an  opercular  gill.  Finally,  to  the  above  mentioned  charac- 
ters are  to  be  added  more  or  less  of  the  following :  the  spiral  valve  in  the 
intestine,  the  air-duct  of  the  swimming  bladder,  the  discharge  of  the  ova 
from  the  abdominal  cavity  through  tubes,  and  the  partly  imperfect 
skeleton ;  as  also  the  tubular,  angular,  or  round  enamelled  scales,  or  bony 
plates,  where  any  covering  whatever  exists. 

Thus  of  cartilaginous  fishes,  they  have  the  accessory  gill  before  the  first, 
the  spiracles ;  the  valves  and  muscles  of  the  aorta,  the  vascular  distribution 
of  the  pseudo-branchiae,  the  oviducts,  and  the  peculiarity  of  the  optic  nerves. 
Of  osseous,  or  bony  fishes,  they  have  these  characters :  the  structure  of  the 
nose,  the  operculum,  and  the  free  gills.  There  is  a  swimming  bladder  in 
all  Ganoids,  with  a  free  aur-duct,  and  without  a  r^te  mirabile. 
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It  has  already  been  mentioned  that  most  Ganoids  are  only  known  from 
their  fossil  remains.  The  living  genera  and  species  are  few  in  number : 
the  Ämicß  and  Lepidostei  of  North  America,  the 'Folypterus  of  Africa,  and 
the  Sturgeons  of  both  hemispheres,  being  all  that  now  exist.  A  convenient 
division  of  the  Ganoids  is  into  those  with  a  bony  skeleton,  Holostei,  and 
those  with  a  cartilaginous  skeleton,  Chondrostei,  In  the  Holostei,  while 
the  entirely  bony  character  of  the  skeleton  is  the  rule,  yet  an  exception  is 
found  in  some  genera,  in  which  ossified  ribs  and  spinous  processes  are 
attached  to  a  cartilaginous  chorda.  The  ganoid  scales  are  of  various 
character,  and  in  the  first  family  the  scales  are  even  cycloid ;  other 
features,  however,  still  retaining  it  among  the  Ganoids.  A  progression  also 
is  observable  in  the  really  Ganoid  scale.  At  first  it  is  rounded,  and  with  a 
very  slight  coating  of  enamel ;  then  this  thickens,  and  the  scale  becomes 
more  and  more  angular,  still  retaining  the  imbricated  character.  Finally, 
the  scales  become  angular  plates,  in  which  a  pin  in  the  upper  edge  of  one 
fits  into  a  depression  in  the  lower  border  of  another  immediately  above,  the 
whole  thus  riveted  together,  as  it  were,  into  a  coat  of  mail. 

The  first  family  of  ike  Holostei  is  that  of  AMiADiE,  the  type  of  which  is 
Amia,  a  genus  of  fishes  exclusively  confined  to  North  America.  Most 
species  of  this  family,  as  of  most  of  the  Holostei,  are  extinct,  the  recent 
being  only  those  which  belong  to  the  above  mentioned  genus,  and  to 
Butyrinus,  if  this  be  properly  included.  The  title  of  Amia  to  a  distinct 
position,  as  the  type  of  a  family,  among  the  Ganoidce,  instead  of  forming,  as 
heretofore,  one  of  the  ClupeidcB,  is  mainly  to  be  found  in  the  five  or  six 
valves  in  the  aorta.  The  Amiadce  have  an  elongated,  nearly  cylindrical 
body,  with  a  rounded  or  emarginated  sub-homocercal  caudal,  one  dorsal 
fin,  variable  in  position,  and  flexible  rounded,  or  subangular,  mailed  or 
imbricated  scales.  The  jaws  are  provided  with  conical  teeth,  of  greater  or 
less  size.  The  fishes  of  this  family  first  appear  in  the  Jura,  occurring  in 
small  number  in  the  Lias.  Extending  through  the  middle  Jura,  they 
disappear  as  fossil  forms  in  the  Cretaceous,  leaving  only  Amia  as  their  now 
living  representative.  None  occur  fossil  in  America,  except  a  species  of 
Aspiiorhynchus,  probably  found  in  South  America.  The  genus  Amia, 
with  the  general  characters  already  refen'ed  to,  has  the  head  exhibiting 
conspicuous  sutures ;  a  long  dorsal  and  a  short  anal ;  a  long  buckler 
between  the  branches  of  the  lower  jaw ;  branchiostegal  rays  12 ;  conical 
teeth  in  the  jaw,  within  which  are  smaller  paved  teeth.  The  head  is  short 
and  rounded  ;  the  nostrils  have  tubular  appendages.  The  most  conspicuous 
feature  in  the  Amias  is,  however,  to  be  found  in  the  air-bladder,  which  is 
sub-divided  into  small  cells  exhibiting  a  structure  very  similar  to  that 
of  some  Reptilia.  It  is  in  this  genus  that  the  homology  of  the  lung  of 
the  air-breathing  vertebrate,  with  the  air-bladder  of  the  fish,  is  most  clearly 
established.  Amias,  of  which  eight  or  ten  species  are  known,  all  live  more 
or  less  in  the  muddy  bottoms  of  sluggish  streams  or  ditches;  and  are 
generally  shunned  as  repulsive  objects  unfit  for  food.  They  have  been 
found  throughout  the  United  States,  excepting  in  those  rivers  (and  their 
tributaries)  which  emnty  into  the  Atlantic,  between  the  St.  Lawrence 
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and  the  lower  part  of  Chesapeake  Bay.  They  are  called  bow-fin 
in  Lake  Champlain,  dog-fish  in  Lake  Erie,  mud-fish  in  South  Caro- 
lina, &c. 

The  next  family,  the  Sauroidei,  embraces  but  two  genera,  Lepidosteus 
and  Polypterus,  both  recent  The  genus  Lepidosteus  is  confined  to  North 
America,  where  it  is  represented  by  about  ten  species  peculiar  to  difierent 
sections  of  country.  There  are  two  types  of  structure  in  Lepidosteus,  one 
with  broad  short  jaws,  the  other  with  the  jaws  very  narrow  and  elongated. 
The  dorsal  is  single,  and  placed  far  back  opposite  to  the  anal ;  and  the 
whole  appearance,  at  first  sight,  is  not  unlike  a  pike,  for  which  reason  one 
species  was  called  by  Linnaeus  Esox  osseus,  or  bony  pike.  The  air- 
bladder  presents  a  cellular  character,  somewhat  like  that  of  Amia.  The 
principal  osteological  features  consist  in  the  vomer  being  divided  into  two ; 
an  upper  jaw  composed  of  many  pieces,  a  lower  jaw  similar  in  structure  to 
some  Reptilia,  as  also  in  the  vertebras,  one  of  whose  articulations  is  convex, 
the  other  concave.  There  are  two  series  of  imbricated  spines  on  the 
anterior  ray  of  each  fin,  the  renfaining  rays  being  jointed.  The  scales  are 
combined  into  an  impenetrable  coat  of  mail,  of  almost  adamantine 
hardness ;  ai|d  the  jaws  being  provided  with  large  conical  teeth,  with  smaller 
ones  interspersed,  and  on  the  vomer,  give  the  gar-fish,  or  gar-pike,  a  truly 
formidable  appearance.  Gars  attain  a  large  size,  especially  the  broad-billed 
species,  which  has  been  known  to  measure  ten  feet  in  length.  When  of 
proportions  like  this,  it  justly  deserves  the  name  of  "  Alligator  Gar,"  from 
the  striking  resemblance  borne* by  the  head  to  that  of  the  alligator.  It 
would  carry  us  too  far  out  of  our  limits  to  extend  thpse  observations  to  the 
remaining  structural  peculiarities  of  this  highly  remarkable  and  unique 
genus,  which  ranges  the  waters  of  America,  an  isolated  memorial  of  a  past 
generation. 

The  genus  Polypterus^  by  some' justly  made  the  type  of  a  distinct  family, 
consists  of  four  species,  found  only  in  the  rivers  of  Africa.  The  most 
striking  external  feature,  by  which  it  is  distinguished  from  its  nearest 
ally,  the  preceding  genus,  is  to  Ve  found  in  the  great  number  of  separate 
finlets  along  the  back,  each  consisting  of  a  spine  with  some  posterior  rays. 
The  Jbody  is  enveloped  in  mailed  scales,  of  great  hardness,  as  in  Lepidosteus. 
The  upper  jaw  is  undivided ;  the  lower,  fish-like,  not  reptilian ;  the  vomer  is 
simple ;  the  vertebrae  bi-concave  ;  and  the  fins  without  imbrications. 

The  remaining  families  of  the  Holostean  ganoids  are  all  extinct ;  and 
we  shall  therefore  confine  ourselves  to  a  brief  synopsis  only  of  their 
characters.  But  few  of  the  species,  hitherto  described,  belong  to  North 
America :  these  will  be  referred  to  in  the  proper  place. 

The  RosTRATi  have  a  greatly  elongated  body,  the  head  running  out  into 
a  narrow  snout.  The  vertebral  column  is  not  much  developed,  only  the 
head  and  the  ribs  being  ossified.  The  dorsal  and  anal  fins  are  of  great 
development.    The  scales  are  variable  in  shape  and  number.       * 

The  Pycnodonteb  were  fish  of  medium,  or  considerable  size,  with  a  short, 
high,  and  much  compressed  body.  The  caudal  fin  alone  is  well  developed ; 
the  dorsal  and  anal,  which  begin  in  the  middle  of  the  body  and  extend  to 
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the  caudal,  are  composed  of  weak  rays.  The  ventrals  are  mosdy  wanting. 
In  addition  to  smaller  teeth,  variously  situated,  the  lower  jaw  and  the  roof 
of  the  mouth  bear  several  series  of  broad  depressed  teeth,  increasing  in 
extent,  as  they  occur  further  back  in  the  mouth.  The  surface  of  these  teeth 
is  sometimes  smooth,  sometimes  furrowed,  and  either  flat,  convex,  or 
concave.  The  roots  of  the  teeth,  which  possess  an  internal  cavity,  are 
firmly  fixed  to  the  jaw.  There  are  strong  sternal  ribs,  and  peculiar  slender 
bones  in  the  nape.  The  scales  are  of  considerable  size,  of  a  thick  rhom- 
boidal shape.  None  of  the  Pycnodontes  have  as  yet  been  found  in  North 
America. 

The  family  of  the  Lepidotini  embraces  species  of  slender  form  and 
powerful  build,  whose  anterior  fin-edge  is  provided  with  a  double  series  of 
fulcra,  or  imbricated  scales,  as  in  Lepidosteus,  The  inner  dental  series 
sometimes  have  expanded  obtuse  teeth,  the  outer  exhibits  them  conical  and 
slender.  The  caudal  fin  is  always  highly  developed,  attached  obliquely, 
and  with  the  base  of  the  upper  lobe  covered  with  small  scales.  The  ventrals 
are  small,  the  pectorals  well  developed,  Aid  the  dorsal  of  moderate  size. 
The  genera  of  this  family  first  present  themselves  in  the  Jura,  and  disap- 
pear at  the  beginning  of  the  Tertiary.  *  None  belong  to  NortJ^  America. 

In  the  family  Monostichii  the  anterior  fin  rays  are  provided  with  a  simple 
series  of  fulcra,  which  rest  by  two  branches  upon  the  main  ray.  The  boidy 
is  more  and  more  developed  in  a  vertical  direction.  All  the  fins  are  feebly 
developed,  the  caudal  most  so.  The  scales  diminish  remarkably  in  size, 
from  the  sides,  where  they  are  greatest  and  higher  than  long,  towards  the 
back,  belly,  and  tail ;  Jbecoming  equilaterally  rhomboidal»  or  lozenge-shaped. 
The  teeth  are  acutely  conical,  or  bluntly  cylindrical. 

The  DiPTERiNi  HOMocERCi  are  distinguished  from  all  the  preceding  families  by 
the  two  dorsal  fins,  and  from  the  succeeding  by  the  homocercal  or  equilobed 
character  of  the  tail.  This  is  generally  highly  developed  at  the  expense  of 
the  other  fins,  which  appear  small  in  proportion.  The  forked  dorsal  fin-rays 
rest  upon  the  intercalary  spines,  which  in  turn  are  supported  immediately 
by  the  spinous  processes.  The  head  is  *of  moderate  size,  and  the  jaws 
armed  with  strong,  paved,  or  conical  teeth. 

DiPTERiNi  HETERocERci  havc  the  double  dorsal  of  the  preceding,  {tnd  a 
slightly  developed,  always  heterocercal,  or  inequilobed  tail.  The  bases  of 
all  the  fins  are  encompassed  by  smaller  scales  ;  and  the  anterior  ray,  instead 
of  fulcra,  sustains  small  close  pressed  jointed  rays,  which  sometimes  form 
alone  the  upper  lobe  of  the  caudal  fin.  The  body  is  generally  elongated» 
and  the  jaws  armed  with  a  series  of  coiycal  teeth,  of  equal  or  unequal  size. 
The  thin  scales  pass  from  rhomboidal  to  cyc'.oidal  in  shape,  in  which  latter 
case  they  are  imbricated  over  the  body.  From  the  configuration  of  head, 
they  exhibit  a  remarkable  approximation  to  the  living  ganoids. 

In  the  family  of  Acanthodii  we  find  the  same  heterocercal  tail  as  in  the 
preceding ;  but  the  anal  fin  is  simple,  and  the  anterior  dorsal  soon  disap- 
pears. Both  these  median  fins,  as  well  as  the  lateral,  have  a  first  strong 
elongated  spine,  with  neither  fulcra  nor  jointed  rays,  thus  distinguishing  the 
genera  of  this  family  from  all  other  ganoids.  The  exceedingly  small  scales 
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give  to  the  skin  an  appearance  like  shagreen.  Under  the  lens  they 
seeiin  to  be  of  a  rhomboidal  form,  with  the  characteristic  enamel.  The 
body  is  generally  fusiform,  compressed.  The  head  large  and  broad, 
the  jaws  In'oad,  and  armed  with  conical  teeth,  and  opening  widely. 

The  family  is  represented,  in  North  America,  by  a  single  species  of 
Acanthodes.  The  genus  is  recognised  by  the  projecting  lower  jaw, 
the  absence  of  an  anterior  dorsal,  the  small  caudal,  and  the  very 
minute  scales.  The  small  ventrals  lie  close  together  in  the  middle  line 
of  the  body  and  in  the  middle  line  of  the  belly,  and  the  dorsal 
stands  opposite  to  the  somewhat  larger  anal.  The  species  AcanthocUs 
sukatiLs,  from  the  carboniferous  of  New  Haven,  has  regularly  rhom- 
boidal scales,  with  an  arched  enamelling,  and  vertically  diagonal  broad 
furrows. 

In  the  Hbtbeooeeoi  monoptbetoii,  the  larger  scales,  and  the  absence 
of  a  strong  spine  in  the  lateral  fins,  form  the  distinctive  feature  in 
respect  to  the  preceding  family;  and  the  single  dorsal  separates  it 
from  the  one  before  that.  The  positive  characters  of  the  family  are 
very  variable ;  the  teeth,  however,  are  generally  small  and  acutely 
conical,  rarely  obtuse.  The  rhomboidal  scales  are  never  imbricated.  The 
fulcra  on  the  fin  borders  are  almost  always  present  It  is  in  this  family  that 
most  of  the  American  Holostei  are  included.  In  the  genus  Eutynotus,  the 
dorsal  extending  over  nearly  the  whole  back,  with  its  elongated  first  ray,  is 
situated  anterior  to  the  anal ;  the  body  is  rather  slender ;  the  pectorals  are 
greatly  elongated,  the  ventrals  moderate.  The  head  is  rather  small,  the 
jaws  armed  with  very  minute  obtuse  teeth,  the  scales  of  medium  size. 
Eurynotus  tenuiceps,  from  the  new  red  sandstone  of  Sunderland,  Mass., 
and  Middletown,  Conn.,  and  E.  ßmbriatus,  from  New  Haven,  are  the 
American  species. 

The  extensive  genus  Palceoniscus  embraces  fish  of  moderate  size,  with 
fins  of  no  great  development.  The  body  is  elongated,  or  slender,  or  com- 
pact. The  head  is  small  and  rounded ;  the  mouth  deeply  deft,  the  jaws 
well  supplied  with  small  card  teeth ;  the  operculum  large  and  broad,  the 
preoperculum  strongly  curved.  The  scales  vary  in  form  and  size,  but 
always  have  a  rhomboidal  outline.  The  pectorals  and  ventrals  are  not 
much  developed,  the  short  anal  more  so,  and  still  more  the  long  rayed 
dorsal.  The  caudal  is  deeply  cleft,  and  perfectly  heterocercaL  The 
American  species  are  :  PakBoniscus  fuUus,  from  Sunderland,  Mass.,  Durham 
and  Middletown,  Conn.,  Pompton  and  Boonton,  New  Jersey.  P.  cariruitus. 
New  Haven,  P.  agassizii  and  P.  ovatus,  Middletown,  Durham,  and  West- 
field,  Conn. ;  Sunderland,  Mass. ;  Boonton  and  Pompton,  N.J.  P.  macros 
pterus,  Sunderland,  Middletown,  Durham,  and  Boonton.  The  genus 
Amblypterus,  with  some  affinities  with  PakBontscus,  exhibits  a  greater 
development  of  fins,  and  a  longer  and  broader  body.  The  fin  rays  are  thin, 
short  jointed,  and  split  only  at  the  end.  The  ventrals  are  anterior  to  the 
middle  of  the  body,  the  dorsal  in  the  middle,  the  extended  anal  only  a  little 
behind  it  The  moderate  scales  are  rhomboidal,  smooth,  or  furrowed.  The 
head  is  provided  with  laige  orbits  and  opercular  pieces,  the  powerful  jaws 
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are  furnished  with  card  teeth.      The  American  species  are :  Amblypterus 
nemopterus  and  Ä.  punctatus,  from  New  Haven. 

We  now  proceed  to  take  up  the  consideration  of  the  cartilaginous 
Ganoids,  or  the  Chondrostei,  which  are  represented  in  the  living  fauna  by 
the  SturionidcB,  and  are  characterized  by  the  cartilaginous  vertebral  column, 
and  by  other  features,  which  will  appear  in  the  description  of  the  families. 
The  genera  of  the  SruRioNiDiE  are  all  found  in  America,  two  of  them  being 
peculiar  to  it. 

In  Polyodon  the  snout  is  enormously  prolonged,  and  much  dilated,  and, 
together  with  the  head,  is  nearly  as  long  as  the  body.  The  gape  of  the 
mouth  is  very  wide,  and  the  operculum  is  prolonged  behind  into  a 
membranous  flap,  this  reaching  beyond  the  middle  of  the  fish.  The  tail, 
as  in  all  CJmndrostei,  is  highly  heterocercal,  and  the  skin  entirely  naked. 
The  single  species  Polyodon  folium,  is  an  inhabitant  of  the  waters  of  the 
Mississippi,  where  it  attains  to  a  size  of  five  feet,  although  usually  not  more 
than  one  or  two.  It  bears  the  various  names  of  spoonbill,  spade-,  paddle-,  or 
shovel-fish,  and  is  by  some  considered  a  great  delicacy  for  the  table.  The 
teeth  are  very  distinct  when  young;  but  when  old,  the  species  become 
edentulous,  in  which  state  it  has  been  mistaken  for  a  different  form. 

In  Acipenser  the  fusiform  body  is  prolonged  into  an  acute  snout, 
projecting  beyond  the  transverse  protractUe  mouth,  and  with  several 
depending  cirri.  The  skin  is  furnished  with  several  rows  of  large  plates, 
more  or  less  developed,  with  ganoid  granules,  or  smaller  plates,  interspersed. 
Of  the  larger  plates  there  is  one  row  on  the  back,  one  on  each  side,  and 
two  or  more  on  the  belly.  The  preoperculum  is  absent,  and  the  caudal 
termination  of  the  vertebral  column  is  provided  with  a  fin  above.  The 
sculpture  on  the  head,  and  the  arrangement  and  character  of  the  plates, 
furnish  good  specific  characters.  The  American  species  of  this  mostly 
fluviatile  species  have  not  yet  been  distinctly  defined;  the  number, 
however,  is  quite  considerable.  They  bear  the  generic  name  of  sturgeons, 
and  attain  to  a  great  size.  The  oil  is  sometimes  collected  for  economical 
purposes,  and  the  flesh  by  some  is  highly  esteemed.  On  the  Hudson  river 
it  is  called  "Albany  beef,"  from  its  frequent  exposure  in  the  markets  of 
that  city.  The  European  Acipenser  ruthenus,  and  A.  sturio,  are  repre- 
sented in  pi  81,  figs.  24  and  25.  It  may  perhaps  be  worthy  of  mention, 
that  most  of  the  isinglass  of  commerce  is  furnished  by  the  air-bladders  of 
sturgeons.  In  the  genus  Scaphirhynchus,  found  associated  with  Polyodon, 
we  have  a  much  greater  development  of  the  dermal  plates  than  in 
Acipenser.  The  posterior  half  of  the  body  is  entirely  embraced  by  these 
sharply  angular  plates,  and  is  of  a  remarkably  depressed,  though  highly 
attenuated  form.  The  upper  edge  of  the  caudal  extremity  of  the  body  is 
bordered  by  imbricated  scales,  instead  of  regular  fin-rays.  The  snout, 
also,  is  broader,  and  more  shovel-shaped  than  in  Acipenser,  and  the  whole 
fish  more  slender.  But  one  species,  the  Scaphirhynchus  platirhynchus,  or 
shovel-fish  of  the  Mississippi  waters,  is  known. 

The   remaining   families  of  the  Chondrostei  are  composed  of  entirely 
extinct  species,  and  among  them  we  find  the  oldest  forms  known  to  the 
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palaeontologist.  The  family  of  Cephalaspides  exhibited  features  so  bizarre, 
as  to  cause  them  to  be  placed  anywhere  else  than  among  fishes :  it  was 
Agassiz  who  first  recognised  their  true  character,  and  placed  them  in  the 
position  to  which  they  properly  belong.  The  essential  character  is  to  be 
found  in  the  broad,  tesselated,  bony  plates,  which  encircle  the  head  and  a 
part  of  the  trunk.  The  form,  number,  and  arrangement  of  these,  vary 
greatly  in  the  different  genera,  although  they  possess  one  general  character 
in  the  enamel  coating,  the  smooth  inner  face,  and  the  variously  marked  or 
granulated  exterior.  The  head  is  covered  by  a  simple  or  compound, 
always  flat,  buckler,  of  various  characters.  The  body,  like  the  head,  is 
flat,  and  variously  covered  with  plates.  The  fins  exhibit  a  peculiar 
development,  the  ventrals  are  entirely  absent,  the  pectcnrals  of  a  nairow 
rayless  plate,  situated  behind  the  head,  produced  more  or  less  into  a  wing. 
With  a  single  exception,  the  caudal  fin  is  entirely  wanting,  and  the  dorsal 
and  anal,  when  developed,  never  attain  to  any  considerable  size.  In  the 
structure  of  the  skeleton  they  exhibit  some*close  affinities  to  the  sturgeons. 
No  species  have  as  yet  been  found  in  North  America. 

The  concluding  family  of  the  Ckondrostei,  Holoptyohii,  is  composed  of 
fishes  with  slender  and  powerful  bodies,  thick  heads,  wide  jaws,  and  well 
developed  fins.  The  jaws  are  furnished  with  small,  sharp  teeth,  at  the 
edge,  and  with  a  few  others  that  are  very  large,  strongly  conical,  at 
considerable  distances  apart;  these,  with  the  fins,  indicate  a  highly 
predacious  character.  All  the  teeth  are  covered  with  vertical  folds,  which 
become  lost  towards  the  apex.  The  scales,  in  form  and  arrangement, 
resemble  those  of  the  true  cycloids,  and  overlap  each  other  in  oblique 
series.  Their  coating  of  enamel,  however,  indicates  clearly  their  ganoid 
structure.  Even  the  bones  of  the  head  are  covered  with  enamel,  and 
variously  sculptured  on  the  surface.  The  fin  rays  and  bones,  as  far  as 
these  exist,  possess  internal  cavities,  an  unique  character  peculiar  to  these 
fish.  The  gönera  belong  to  the  old  red  sandstone  and  the  Devonian,  but  it 
is  doubtful  whether  any  species,  either  of  this  family  or  of  the  preceding, 
occur  in  North  America.  The  reported  occurrence  of  Holoptychitis 
nobilissimus  in  Pennsylvania  and  New  York  wants  confirmation. 

Before  commencing  the  consideration  of  the  truly  cartilaginous  fishes 
forming  the  division  Selachii,  «as  distinguished  from  the  Tehostei  and 
Ganoidei,  it  will  be  necessary  to  dwell  for  a  moment  upon  the  ninth  order 
of  the  tabular  classification  placed  at  the  head  of  our  article,  and 
constituted  by  a  single  family,  the  Sirenoidei.  This  family  includes  two 
species,  of,  perhaps,  two  diflferent  genera,  the  Lepidosiren  paradoxa  from 
Brazil,  and  Lepidosiren,  perhaps  Protopterus  annectens,  from  the  Gambia 
River,  Africa.  By  most  Continental  naturalists  the  Lepidosiren  is 
considered  to  be  a  reptile,  while  Professor  Owen  is  confident  as  to  its 
icbthyal  character.  It  in  fact  combines  the  characters  of  both  reptile  and 
fish,  to  a  most  remarkable  degree,  the  African  species  inclining  more  to  the 
latter,  the  South  American  to  the  former.  Deferring  further  consideration 
of  the  subject  until  we  come  to  the  class  of  Reptiles,  we  proceed  to  the 
subject  of  the  Selachii,  above  referred  to. 
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The  genuine  cartilaginous  fishes  are  distinguished  from  the  two  other 
grand  divisions  by  the  undivided  skull,  with  independent  jaws,  by  the 
covering  of  all  the  cartilages  with  a  fine  mosaic  of  tessellated  particles  of 
bone,  by  the  fixed  gills  with  spiracles,  by  the  presence  of  branchial  bones, 
by  the  absence  of  gill  covers,  by  the  extension  of  the  labjrrinth  of  the  ear 
out  to  the  skin,  and  by  the  structure  of  the  organs  of  generaticm. 

In  spite  of  all  these  differences,  however,  there  are,  as  already  mentioned, 
many  analogies  between  the  Selachii  and  the  Ganoidei,  these  consisting  of 
the  number  of  valves  in  the  aorta,  the  muscular  investment  of  the  bulbus 
arteriosus,  which  pulsates  like  a  true  heart,  and  of  other  features  already 
mentioned.  The  most  striking  difference  lies  in  the  peculiar  sexual 
apparatus  of  the  former.  The  Selachians  of  the  present  day  are  divided 
into  two  orders,  the  Plagiostomi  and  Holocephali.  The  former  have 
distinct  jaws,  and  a  well  defined,  often  entirely  osseous,  column  of  vertebrae. 
In  the  Holocephali^  or  ChimcBrcB,  the  jaws  are  fused  to  the  skull,  and  the 
vertebral  column  is  only  a  soft  vertebral  cord.  The  two  divisions  are 
represented  by  both  fossil  and  recent  forms  in  variable  proportion. 

The  Holocephali,  in  addition  to  the  characters  already  mentioned,  have  a 
single  lateral  gill  opening ;  two  dorsal  fins,  the  first  being  a  simple  dentated 
spine ;  the  tail  running  out  into  a  fine  thread.  The  teeth  are  composed  of 
great  plates,  which  rest  upon  the  uninterrupted  anteriorly  prolonged  base 
of  the  skull ;  upon  the  lower  jaw  they  articulate  in  the  cartilage  of  the 
skull.  The  two  living  forms  are  Chimara  and  Callorhynchus,  the  former 
well  deserving  the  name.  The  Chimmra  has  a  simply  conical  snout,  the 
second  dorsal  immediately  behind  the  first,  and  extending  to  the  tip  of  the 
tail,  which  is  drawn  out  into  a  long  filament.  Chimcera  monstrosa,  the 
only  species,  is  abundant  in  the  Arctic  seas.  Callorhynchus  has  a  fleshy 
appendage  to  the  snout ;  the  second  dorsal  commences  over  the  ventrals, 
and  terminates  opposite  to  the  subcaudal  fin.  The  single  species,  Callo- 
rhynchus australis,  is  a  native  of  the  Antarctic  Ocean. 

The  order  Plagiostomi  has  a  cartilaginous  cranium,  in  which  the 
individual  parts  are  not  recognisable;  cartilaginous  dentigerous  jaws 
attached  to  the  cranium,  also  by  cartilages.  The  face  is  prolonged 
anteriorly;  and  in  its  under  side,  at  a  greater  or  less  distance  from  the 
extremity,  opens  the  broad  transverse  mouth,  near  to  which  are  five  or 
more  lateral  spiracles  or  gill  openings,  before  it  the  two  nasal  fossa.  The 
vertebral  column  always  exhibits  greater  or  less  indication  of  transverse 
separation.  Ventrals  and  pectorals  are  always  present,  but  like  the  other 
fins  they  are  soft  and  fleshy.  The  external  investment  consists  of  shagreen, 
or  of  small  plates  variously  modified.  The  teeth  are  placed  on  the  roof  of 
the  mouth  and  the  lower  jaw.  The  swimming  bladder  is  wanting,  and  the 
intestine  is  provided  with  a  spiral  valve.  We  distinguish  two  principal 
divisions,  or  sub-orders,  Squalidce,  sharks,  with  the  branchial  fissures  lateral, 
eyelids  free,  scapular  arch  incomplete,  pectoral  fins  distinct  from  the  head, 
body  slender,  fusiform ;  and  Raiada,  or  rays,  fish  with  depressed  body, 
spiracles,  five  branchial  fissures  on  the  ventral  surface  of  the  body,  beneath 
the  pectoral  fins,  the  upper  eyelid  grown  to  the  eye,  of  eyelids  absent, 
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the  scapular  arch  complete,  and  the  pectoral  fins  continuous  with  the 
head. 

Sub-order  1.   SquedidcB. 

A.  Two  dorsal  fins,  one  anal.  First  dorsal  above,  or  posterior  to  the 
ventral. 

Fam.  1.  ScTLLiNi.  With  spiracles,  and  no  nictitating  membrane;  five 
branchial  fissures ;  an  oral  groove ;  pectorals  broad ;  anal  anterior,  posterior, 
or  inferior  to  the  second  dorsal.  Caudal  elo(igated,  truncate,  or  rounded  at 
the  extremity.  No  caudal  furrow.  Teeth  with  a  median  cone,  and  one  to 
four  lateral  denticles.  Colors  lively.  Ex. :  ScyUium,  Pristiurus.  Recent 
genera  seven. 

B.  Two  dorsal  fins,  and  one  anal.  First  dorsal  between  the  pectoral  and 
ventral. 

a.  Without  spiracles,  and  with  a  nictitating  membrane. 

Fam.  2.  Carchariadini.  Teeth  triangular,  flat,  with  cutting  edges, 
smooth,  or  denticulated.  Anal  fin  opposite  the  second  dorsal,  or  nearly  so. 
A  small  triangular  notch  generally  present,  above  and  below  the  base  of  the 
caudal  fin.  The  nostrils  have  generally  a  small  triangular  valve  at  the 
upper  border.  Convolution  of  the  intestinal  valve,  longitudinal,  not  helicoid. 
Scales  small,  skin  smooth.  Ex. :  Carcharias,  with  five  sub-genera  (Pri- 
onodon  ohscurus,  United  States),  Sphyma.  8.  zygcBua  is  the  curious 
hammer-headed  shark.  Several  species  of  the  genus  are  found  fossil  in  the 
United  States.  PL  84,  fig.  1,  represents  Carcharias  vertis  ;  pi.  81,  fig,  26, 
Sphyma  malkus^  the  hammer-headed  shark  of  Europe. 

Fam.  3.  TRiiENODONTiNi.  Valve  of  the  nostrils  broad,  or  even  prolonged 
into  a  cirrus.  Teeth  much  as  in  Scyllini.  Anal  and  second  dorsal  nearly 
opposite.  Caudal  notches  or  furrows,  present,  or  absent.  Scales  with  three 
to  seven  ridges.    Ex. :  Tricenodon. 

h.  With  both  nictitating  membrane  and  spiracles. 

Fam.  4.  Galeini.  Spiracles  small,  longitudinal,  or  round.  Teeth  in  both 
jaws  equal,  flat,  with  cutting  edges ;  the  jaws  oblique  externally,  anal 
nearly  opposite  to  the  second  dorsal.  The  upper  lobe  of  the  caudal  fin  with 
one  or  two  notches  anterior  to  the  extremity.  Convolutions  of  intestinal 
valve  either  longitudinal  or  helicoid.  Scales  small,  three-ridged,  with 
a  central  point.    Ex. :  Galeus. 

Fam.  5.  Scylliodontini.  Snout  obtuse.  Valve  of  nostril  broad,  and 
tolerably  long.  Spiracles  moderate.  Teeth  as  in  Scyllini,  one  large 
central  fang,  with  several  lateral  at  the  base.  Shape  of  the  fins  as  in 
this  family,  the  lower  lobe  abortive,  and  the  caudal  furrow  wanting. 
Ex.:  THakis. 

Fam.  6.  Mustblini.  Spiracles  large.  Nictitating  membrane  appearing 
like  a  duplicature  of  the  lower  eyelid.  Teeth  depressed,  without  point  or 
cutting  edge,  as  in  RaiadcB.  First  dorsal  nearly  intermediate  between 
pectorals  and  ventrals.     Valve  of  intestine  helicoid.     Ex. :  Mustelus. 

c.  Nictitating  membrane  wanting,  spiracles  present. 

•  445 

Digitized  by  VjOOQ IC 


242  ZOOLOGY. 

Fam.  7.  Lamnini.  Branchial  apertures  large,  and  anterior  to  the 
pectorals.  Caudal  furrows  evident.  Caudal  fin  semilunate.  A  ridge  on 
each  side  of  the  tail.  Spiracles  very  small.  Intestinal  valve  helicoid. 
Second  dorsal,  and  the  anal  small,  and  opposite  to  each  other.  Ex. :  Lamna^ 
Oxyrhina,  Selache.  S.  maxima  is  the  gigantic  basking  shark  of  the  coast 
of  the  United  States. 

Fam.  8.  Odontaspidini.  Branchial  apertures  large,  all  anterior  to  the 
pectorals.  Anal  and  second  dorsal  large.  Upper  lobe  of  the  caudal  fin 
elongated,  as  in  Carcharias.  The  lateral  ridge  of  Lamnini  is  wanting. 
Ex.:  Odontaspis.  * 

Fam.  9.  Alopiadini.  Snout  short  and  conical.  Spiracles  very  small. 
Nostrils  small,  with  a  small  valve  at  the  upper  border.  No  labial  cartilage. 
Branchial  apertures  small,  the  last  standing  over  the  pectorals.  Teeth 
triangular,  flat,  with  cutting  undenticulated  margins,  the  same  in  both  jaws. 
Anal  and  second  dorsal  opposite,  very  small.  Upper  lobe  of  caudal  fin 
very  long ;  a  furrow  at  its  base.    Intestinal  canal  helicoid.     Ex. :  Alopias. 

Fam.  10.  Cestracionini.  Mouth  at  the  anterior  border  of  the  snout. 
Nostrils  extending  to  the  mouth.  Distinct  spiracles.  A  spine  before  each 
dorsal.  Ex. :  Cestracion.  The  single  living  species,  C.  phillipsii,  or  Port- 
Jackson  shark,  is  of  great  interest  on  account  of  the  peculiarities  of  its 
anatomical  structure,  which  exhibit  a  close  relation  to  many  extinct  forms. 

Fam.  11.  Rhinodontini.  Mouth  and  nostrils  at  the  anterior  extremity  of 
the  flat  head.  Teeth  exceedingly  small,  conical,  very  numerous.  Spiracles 
very  small.    Ex. :  Rhinodon, 

c.  An  anal,  and  but  one  dorsal. 

Fam.  12.  Notidani.  A  median  tooth  in  the  lower  jaw.  Ex.:  Hqf- 
tanchuSf  Uexanchus. 

d.  Anal  fin  absent. 

Fam.  13.  Spinicini.  A  spine  before  each  dorsal.  Ex.:  Acanthias, 
Spinax,    PL  SI,  fig.  27,  represents  Spinaz  acanthias. 

Fam.  14.  Sctmnini.    Dorsal  fins  without  spines.     Ex. :  Scymnus. 

Fam.  15.  SauATiNiNi.  Pectoral  fins  very  broad,  the  base  extending  to 
the  head,  but  separated  by  a  fissure.  At  the  bottom  of  this  fissure  are 
situated  the  branchial  apertures,  which  follow  in  dose  succession,  and  are 
only  separated  by  membranous  laminae.    Ex. :  Squatina. 

Sub-order  2.   RaiadxB. 

Fam.  16.  PsisTiDiNi.  Body  elongated;  snout  prolonged  into  a  long 
saw,  with  teeth  implanted  in  the  two  edges.  Ex. :  Fristis,  Pristis  anti- 
quorum  is  the  saw-fish  found  in  various  parts  of  the  globe  {pi  82,  fig.  2). 

Fam.  17.  Rhinobatini.  Body  rhomboidal,  elongated  ;  tail  thick,  fleshy ; 
dorsal  fins  two,  remote ;  caudal  fin  terminal ;  teeth  minute,  paved,  arranged 
in  quincunx.    Ex. :  Khinohatus. 

Fam.  18.  Torpedinini.  Body  orbicular ;  head  margined  by  the  extended 
pectorals ;  tail  thick,  depressed  at  the  base,  moderately  long,  the  fin  termi- 
nal,  large,  triangular ;  teeth  small,  acute ;  a  peculiar  electrical  apparatus  in 
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the  anterior  part  of  the  body.    Ex. :  Torpedo.     An  American  species  of 
this  family  has  recently  been  described. 

Fam.  19.  Rajini.  Head  margined  by  the  broad  pectoral  fins;  body 
rhomboidal ;  tail  slender,  elongated  ;  two  dorsal  fins ;  teeth  slender,  nume- 
rous, polymorphous,  arranged  in  quincunx.  Ex. :  Raia,  Uraptera.  The 
species  of  Raia  are  numerous  in  various  parts  of  the  world.  Raia  baits  is 
represented  in  pL  85,  fig.  1. 

Fam.  20.  Teyoonini.  Head  margined  by  the  broad  pectorals ;  tail  slen- 
der, with  a  strong  serrated  spine ;  teeth  minute,  paved,  arranged  in  quin- 
cunx.   Ex.:  Trygon. 

Fam.  21.  Anacanthiici.  Similar  to  the  last,  but  without  the  caudal 
spine.     Ex.:  Anacanthus. 

Fam.  22.  Mtliobatini.  Head  ovate,  separate  from  the  broadly  acu- 
minate pectoral  fins ;  tail  very  slender,  elongated ;  dorsal  fin  with  a  strong 
serrated  spine ;  teeth  large,  paved  somewhat  like  mosaic.  Ex. :  MyliobatiSf 
^tobatis,  Rhinoptera. 

Fam.  23.  Cbphaloptbrini.  Head  truncate,  with  foliaceous  appendages 
on  each  side ;  pectorals  very  broad,  laterally  extended ;  tail  very  slender, 
elongated  ;  dorsal  fin  with  a  serrated  spine ;  teeth  minute.  Ex. :  Cepha* 
loptera.  Species  of  this  family,  some  of  them  of  immense  size,  are  taken  in 
Delaware  Bay,  as  well  as  on  other  parts  of  the  coast  of  the  United  States. 
They  are  universally  known  to  American  fishermen  by  the  name  of 
"  devil-fish,"  and  individuals  have  been  captured  measuring  eighteen  feet 
across  the  back. 

Fish  belonging  to  the  family  Trygonini,  above  referred  to,  abound  in  the 
sounds  which  extend  along  the  coast  of  New  Jersey,  where  they  are  called 
"  sting-rays,"  or  more  commonly  "  sting-rees."  They  have  been  known  to 
inflict  severe,  and  often  very  dangerous  wounds,  with  the  spine  of  the  tail, 
when  handled  incautiously. 

In  the  above  enumeration  of  the  families  of  the  Selachii  we  have 
departed  from  our  usual  custom  of  illustrating  the  different  sections  by 
special  reference  to  North  American  genera  and  species.  Unfortunately» 
the  materials  at  our  command,  owing  to  the  little  attention  paid  to  the  sub- 
ject by  American  naturalists,  are  too  scanty  to  permit  any  accurate  com- 
parisons or  indications  of  the  kind  desirable.  The  fossil  species  have 
recently  been  ably  worked  up  by  Dr.  R.  W.  Gibbes  in  a  monograph  pub- 
lished in  the  Journal  of  the  Academy  of  Natural  Sciences.  From  this 
valuable  paper  we  find  that  there  are  6  fossil  species  of  Carcharodon,  6  of 
Gakocerdoy  HemiprisHs  1,  Glyphis  1,  Sphyma  8,  Notidanus  1,  Lamna  9, 
Otodus  7,  Oxyrhina  9,  Pristis  1,  Spinax  1,  Hybodus  1,  Myliobatis  2; 
making  13  genera,  and  48  species. 
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VERTEBRATA. 
Class  II.    Reptilia. 

The  Reptilia  are  cold-blooded  vertebrates  like  fishes,  but  are  distinguished 
from  these  by  the  pulmonary  respiration,  the  heart  with  three  chambers, 
the  presence  of  organs  of  motion  other  than  fins,  and  by  various  other 
points  of  organization. 

The  circulation  of  the  blood  is  incomplete ;  less  complete  even  than  in 
fishes.  The  heart  consists  of  two  auricles  and  one  ventricle.  The 
venous  blood,  collected  from  the  various  parts  of  the  body,  accumulates  in 
the  vena  cava,  and  thence  passes  into  the  right  auricle.  From  the  right 
auricle  it  passes  into  the  single  ventricle,  and  by  it  is  impelled  through  the 
aorta  into  all  parts  of  the  body.  A  small  branch  leads  to  the  lungs,  and 
the  blood  when  purified  is  returned  to  the  left  auricle,  which  drives  it  into 
the  ventricle.  This  ventricle  thus  receives  venous  blood  from  one  auricle, 
arterial  from  the  other,  and  it  is  a  mixture  of  this  kind  which  is  distributed 
through  the  body.  The  naked  skin  of  the  Batrachian  reptiles  serves  a 
good  purpose  in  the  decarbonization  of  the  blood,  owing  to  the  extensive 
distribution  of  bloodvessels  immediately  on  the  under  side  of  the  skin. 

The  blood  of  Reptilia  is  characterized  by  the  possession  of  the  largest 
globules  to  be  found  in  the  entire  vertebrate  sub-kingdom.  These,  in  the 
tailed  batrachians,  as  Siren,  &c.,  are  distinctly  visible  to  the  naked  eye. 
As  in  fishes  and  birds  these  globules  are  elliptical  in  outline  ;  in  mammalia, 
with  the  single  exception  of  the  Camelidca,  they  are  circular. 

The  lungs  lie  free  in  the  abdominal  cavity ;  these,  with  the  heart,  not 
being  separated  from  the  other  viscera  by  a  diaphragm.  The  cells  of  the 
lungs  are  of  greater  or  less  subdivision ;  in  many  of  the  North  American 
SalamandrcB  they  are  mere  sacs.  Reptiles  are  better  able  to  sustain  the  de- 
privation of  oxygen  than  other  vertebrates :  this,  however,  depends  greatly 
upon  the  temperature  and  season.  Thus  a  frog  will  bear  the  deprivation 
of  atmospheric  air  in  summer  for  a  space  of  time  not  much  exceeding  two 
hours,  while  in  winter  it  can  sustain  its  absence  for  several  days. 

A  point  of  great  physiological  interest  in  the  structure  of  reptiles  consists 
in  the  fact  that  some  forms  present,  at  different  times  of  life,  both  fish-like 
and  reptilian  features  of  respiration.  Thus  the  salamanders  and  frogs,  when 
young,  respire  for  a  certain  length  of  time,  for  years  in  some,  by  means  of 
external  gills,  the  lungs  being  entirely  rudimentary.  In  course  of  time  the 
lungs  acquire  a  greater  development,  and  the  gills  disappear.  This  fish-like 
condition  of  things,  transitory  in  some,  is  permanent  in  others,  as  in  Meno* 
hranchus,  Siren,  and  Proteus,  which  throughout  life  possess  external  gills. 

So  true  is  it  that  the  skin  in  the  naked  reptilia  is  accessory  to  the 
function  of  respiration,  that  the  experiment  has  been  tried  with  perfect 
success  as  to  how  far  respiration  might  be  carried  on  entirely  by  means 
of  the  skin.     Thus  the  lungs  of  the  frog  have  been  tied  in  such  a  mannei* 
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as  to  prevent  the  access  of  blood  to  these  organs,  yet  the  animal  appeared 
to  experience  but  little  inconvenience. 

All  Reptilia  are  cold-blooded,  that  is,  are  not  able  to  maintain  a  uniform 
temperature,  this  being  regulated,  within  certain  limits,  by  that  of  the 
external  air.  Variations  of  external  temperature,  however,  exercise  a 
great  influence  upon  the  functions  of  these  animals.  Many  species  are 
sensibly  aflfected  by  a  temperature  of  120^  F.,  and  the  other  extreme  of 
cold  retards  the  activity  of  living  animals,  and  even  destroys  them  alto- 
gether. The  salamanders,  however,  are  capable  of  sustaining  a  con- 
siderable degree  of  cold  without  its  having  any  eflect  upon  the  system. 
Thus  Notopthalmus  viridescens  has  been  seen  frozen  up  in  ice,  yet  exhi- 
biting a  considerable  degree  of  activity  when  liberated.  In  many  reptiles 
torpidity  ensues  upon  a  certain  reduction  of  temperature. 

Most  reptiles  possess  the  four  typical  vertebrate  extremities,  two  anterior 
and  two  posterior,  serving  either  for  running,  leaping,  or  swimming. 
These,  however,  are  not  characterized  by  external  development,  being 
generally  short  in  proportion  to  the  rest  of  the  body,  so  that  the  belly 
either  drags  along  the  ground,  or  nearly  touches  it.  The  Ophidia  are, 
however,  destitute  of  limbs,  either  entirely,  or  possess  them  only  in  a 
rudimentary  state.  Other  forms  again,  as  among  the  Sdncidce,  have  only 
two  hind  feet,  while  others,  as  Siren,  possess  the  anterior  pair  alone. 

There  if  a  much  greater  difference  in  the  skeleton  of  different  forms  of 
Reptilia  than  among  birds  and  mammalia.  The  bones  are  characterized, 
microscopically,  by  the  cellular  structure  and  the  almost  entire  absence  of 
central  cavities.  The  cranium  is  exceedingly  small  in  proportion  to  the 
entire  head.  The  skull,  on  examination,  will  be  found  to  exhibit  more  pieces 
th^n  that  of  the  mammal  or  bird,  owing  to  the  fact  that  fusion  among  the 
individual  elements  does  not  take  place  to  anything  like  the  extent 
observed  in  the  classes  just  mentioned.  Certain  bones  of  the  mouth,  as 
the  sphenoid  and  vomer,  are  armed  with  teeth ;  a  condition  of  things 
which  does  not  again  recur,  although  existing  in  fishes.  In  the  scaly 
reptile  the  articulation  of  the  vertebral  column  with  the  head  is  by  means 
of  a  single  occipital  condyle  placed  below  the  foramen.  This  is  spherically 
convex,  and  produced  by  the  combination  of  the  basi-  and  ex-occipitals. 
In  the  naked  forms,  however,  the  basi-occipital  retreats  from  this  position, 
and  the  single  condyle  is  divided  into  two,  one  on  each  side.  These  thus 
represent  mammalia  in  their  double  condyles,  while  the  squamiferous  forms 
resemble  birds  and  fishes,  in  having  a  single  occipital  articulation  between 
the  skull  and  vertebral  column. 

The  vertebral  column  of  the  reptiles  is  highly  characteristic  of  the  class. 
In  most  recent  adult  forms  the  articulations  are  spherically  convex  at  one 
extremity,  and  spherically  concave  at  the  other.  Tlhe  dried  skeletons  of 
some  of  the  perennibranchiate  hatrachianSy  as  Proteus,  Menobranchus,  as 
well  as  of  the  young  caducibranchiates,  exhibit  the  biconcave  structure  of 
the  fish  vertebra.  This,  however,  is  only  an  apparent  deviation  from  the 
law,  as  in  most  instances  it  will  be  found  that  the  gelatinous  ball,  representing 
the  convex  part  of  the  articulations,  has  dried  up,  and  thus  disappeared. 
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The  number  of  vertebrae  varies  exceedingly.  Thus  in  Pipa  there  are 
seven,  and  in  Python  upwards  of  four  hundred.  The  ribs,  also,  occur  in 
various  stages  of  development.  In  many  of  the  anourous  batrachians, 
they  are  entirely  wanting.  They  are  very  numerous  in  serpents,  where, 
however,  they  are  not  attached  to  a  sternum.  In  the  Crocodile  family,  the 
entire  thorax  is  highly  developed.  In  the  Chäonia,  the  ribs  and  sternal 
plates  are  so  expanded  as  to  form  a  continuous  investment  for  the  body. 
The  entire  bony  structure  of  the  turtles  presents  considerable  deviations 
from  the  usual  type. 

Each  class  of  vertebrate  animals  possesses  a  form  capable  of  sustaining 
itself  in  the  air,  to  a  greater  or  less  extent.  Thus,  among  fishes,  the 
Dactylopterus  and  Exoccetus  exhibit  a  power  of  feeble  flight,  as  a  means  of 
escape  from  their  rapacious  fellows.  Flying  is  the  rule,  not  the  exception, 
in  birds.  The  bat,  among  mammalia,  can  sustain  itself  in  the  air  by  a  true 
process  of  flight.  The  Pteromys,  or  flying  squirrel,  and  some  other  forms, 
can  glide  through  the  air  for  a  certain  distance  by  means  of  the  expansion 
of  the  lateral  folds  of  skin,  which  are  stretched  by  the  agency  of  the  limbs. 
In  reptiles,  the  Draco  volans  exhibits  the  same  power  to  the  degree  possessed 
by  the  last-mentioned  mammal.  A  lateral  fold  of  skin,  supported  on  several 
ribs,  enables  this  animal  to  pass  to  a  considerable  distance  through  the  air. 
An  extinct  form  of  reptile,  the  Pterodactylus,  possessed  a  power  of  flight 
much  like  that  of  the  bat  of  the  present  day.  The  general  ajparatus  is 
similar  in  both,  the  principal  osteological  difference  being  this,  that  in  the 
reptile  but  one  finger  was  used  to  stretch  the  wings,  while  in  the  bat  four 
are  employed  for  the  purpose. 

The  muscles  of  reptiles  are  strong,  but  not  well  provided  with  blood,  and 
consequently  exhibit  rather  a  bleached  appearance.  They  retain  their  üri- 
tability  for  a  long  time  after  life  may  reasonably  be  supposed  to  be  extinct. 
Thus  the  head  of  the  snapping  turtle,  Chelonura  serpentina,  will  snap  at  a 
stick  touching  it,  twenty-four  hours  and  more  after  decapitation.  The 
removal,  too,  of  a  great  part  of  the  brain,  or  the  severing  of  the  spinal  cord, 
is  far  from  producing  the  same  immediately  injurious  effect  as  is  found  to 
supervene  in  birds  and  mammalia. 

The  brain  of  reptiles,  although  superior  to  that  of  fishes,  is  yet  consider- 
ably inferior  to  that  of  birds.  It,  however,  fills  up  the  cranial  cavity  to  a 
much  greater  degree  than  that  of  the  class  last  described.  The  surface  of . 
the  brain  is  smooth,  without  lobes.  The  two  halves  of  the  cerebrum  are 
ovate,  and  are  hollowed  out  into  capacious  ventricles.  The  optic  lobes  are 
exposed,  or  not  covered  by  the  backward  prolongation  of  the  cerebrum. 
The  cerebellum  is  minute,  and  nearly  median.  The  medulla  oblongata  is 
large  in  respect  to  the  rest  of  the  brain,  and  the  nerves  have  a  proportional 
thickness  at  their  exilj  exceeding  the  higher  vertebrata  in  this  respect. 

Two  modifications  of  the  skeleton  are  met  with  among  reptiles,  a  naked 
skin  as  in  the  Batrachia,  and  a  series  of  scales  or  plates  as  in  the  remainder 
of  the  class.  The  tessellated  epithelium  covering  the  naked  skin  is  con- 
tinually being  shed,  in  patches,  or  entire,  and  is  generally  swallowed  by  the 
toad  and  frog.  The  epithelium  of  the  scaled  reptiles  is  generally  shed  in 
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one  piece,  as  majf  be  seen  to  great  advantage  in  the  case  of  the  Ophidia, 
This  epithelium  is  continuous  over  the  cornea  in  the  serpent,  and  comes 
off  from  the  latter  in  a  sub-transparent  disk  like  a  watch-glass.  It  is  to  an 
opacity  resulting  from  the  partial  separation  of  this  epithelium  from  the 
subjacent  cornea  that  the  temporary  blindness  of  these  animals  is  due. 
Some  of  the  naked  reptiles  are  provided  with  glands,  distributed  partially 
or  entirely  over  the  whole  surface,  from  which  a  more  or  less  acrid  juice 
exudes.  This  may  be  seen  conspicuously  in  the  toad,  and  the  salamanders 
of  the  genus  Amhystoma. 

The  apparatus  of  hearing  also  exhibits  a  condition  intermediate  between 
that  of  the  fish  and  the  bird.  In  the  fish  there  is  no  external  ear  and  no 
tympanum,  the  apparatus  being  represented  only  by  the  internal  ear.  A 
tympanum  is  observed,  for  the  first  time,  in  th6  anourous  batrachians ;  and 
a  meatus  exterior  to  this  in  most  of  the  Squamifera,  the  Ophidia  excepted. 
The  apparatus  of  vision  is  not  very  highly  developed.  The  sclerotic  mem- 
brane, in  some  cases,  has  a  bony  ring,  developed  either  in  one  piece  or  in 
several,  as  in  birds.  The  nasal  apparatus  is  but  slightly  developed :  the 
posterior  nares  perforate  the  palatal  bones.  The  tongue  is  sonoetimes  thick 
and  fleshy,  in  which  case  it  generally  serves  as  an  organ  of  prehension,  as 
in  the  Batrachia,  which  catch  their  insect  prey  in  many  cases  by  means  of 
a  viscid  secretion  borne  in  the  tip  of  the  tongue.  In  the  chameleon  the 
tongue  can  be  protruded  to  a  great  length  for  the  same  purpose.  In 
general,  this  organ  i^  thin  and  horny,  or  cartilaginous.  It  is  sometimes 
bifurcated,  as  in  the  serpents. 

All  reptiles,  the  Chelonia,  and  some  of  the  caudate  batrachians  excepted, 
have  teeth,  whose  office  is  rather  one  of  prehension  than  of  mastication. 
These  teeth  are  either  inserted  in  sockets,  as  in  the  Rhizodonta,  represented 
by  the  alligator ;  or,  secondly,  anchylosed  to  processes  of  the  jaws ;  or, 
thirdly,  attached  to  the  inside  of  a  thin  vertical  plate  passing  round  the 
mouth.  Teeth  may  also  exist  in  the  vomer,  as  in  the  North  American 
salamanders.  The  peculiarities  of  the  teeth  in  serpents  will  be  treated  of 
in  the  appropriate  place. 

There  is  but  slight  development  of  salivary  glands  in  most  reptiles ;  owing 
to  the  great  sizefcf  the  throat,  the  food  is  gulped  down  almost  immediately, 
without  remaining  in  the  mouth.  The  oesophagus  expands  into  the 
stomach,  from  which  it  is,  in  many  cases,  scarcely  distinguishable.  The 
most  striking  exception  is  found  in  the  alligator,  whose  stomach  presents  a 
very  strong  resemblance  to  the  muscular  gizzard  of  a  bird.  The  intestinal 
canal  is  short  and  without  coecum.  A  slight  constriction  only  separates 
the  greater  from  the  lesser  intestine.  The  fiseces  and  urinary  secretions 
are  all  emptied  into  an  expansion  of  the  rectum,  the  cloaca ;  and  there  is 
but  one  orifice  of  discharge  for  all  secretions  and  excretions.  Through,  or 
into,  the  same  cloaca,  pass  the  oviducts  of  the  female  and  the  vasa 
deferentia  of  the  male. 

The  organ  of  voice  is  not  generally  distributed,  occurring  '^o  any  extent 
only  in  the  anourous  batrachians  and  the  crocodiles.  The  hiss  of  the 
serpent  and  tortoise  can  hardly  be  termed  voice. 
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The  influence  of  temperature  upon  reptiles  has  alreafly  been  adverted 
to :  we  will  only  add  that  in  the  temperate  zones  many  species  exhibit  a 
winter  sleep ;  while  this  takes  place  in  summer  with  inhabitants  of  tropical 
regions.  Soft  mud,  with  many,  forms  the  medium  in  which  they  spend 
this  period  of  repose.  The  probable  effect  upon  the  more  vital  functions 
consists  in  a  sluggish  and  interrupted  circulation,  and  a  very  slight 
respiration.     Digestion  must  be  entirely  destroyed  for  the  time. 

With  regard  to  their  geographical  distribution,  no  reptiles  whatever  are 
found  in  the  far  north.  They  occur  sparingly  in  the  higher  temperate 
regions,  increasing  in  number  to  the  tropics. 

The  fecundity  of  many  reptiles  is  very  great.  The  frogs  and  toads  lay 
as  many  as  12,000  eggs,  salamanders  from  10  to  40,  crocodiles  from  20  to 
60,  serpents  10  to  100,  and  "turtles  from  20  to  30.  In  some,  as  in  many 
lizards  and  serpents,  as  well  as  in  a  few  salamanders,  the  eggs  are 
developed  before  exclusion  from  the  body.  This,  however,  must  not  be 
mistaken  for  the  viviparous  placental  reproduction  of  the  mammalia.  In 
most  cases  the  eggs  are  laid,  covered  loosely  with  sand,  mud,  or  leaves,  and 
developed  by  the  solar  heat :  in  others,  again,  the  animal  itself  incubates, 
as  in  Python  tigris.  Special  peculiarities  of  reproduction  will  be  refeiTed 
to  under  the  appropriate  head.  The  external  investment  of  the  ovum  may 
be  simply  membranous,  or  else  calcareous :  a  mucous  coating  is  found  in 
the  case  of  such  species  as  deposit  their  eggs  in  the  water. 

The  number  of  reptiles  is  not  fully  known,  new  ^ones  being  described 
almost  every  day.  Upwards  of  1500  are  already  ascertained  to  exist,  and 
2000  may  not  be  beyond  the  maximum.  The  Ophidia  are  perhaps  the 
most  numerous,  and  next  to  these  the  Sauria;  the  Batrachia  are  more 
abundant  than  the  Chelonia,  Furthermore,  while  serpents  preponderate  in 
torrid  regions,  the  batrachians  are  more  properly  inhabitants  of  the  tem- 
perate zone.  Thus,  in  North  America  alone  there  are  upwards  of  80 
species,  50  of  them  belonging  to  the  urodelian,  or  tailed  forms. 

Reptiles  live  partly  on  land  alone,  partly  in  water  alone ;  others,  again, 
occupy  either  indifferently,  or  at  different  times  of  the  year.  For  this 
reason,  the  latter  have  received  the  name  of  Amphibia  from  some  zoolo- 
gists. •^ 

The  flesh  of  reptiles  is  not  used  as  food  to  any  great  extent,  although 
there  is  no  doubt  of  its  extreme  excellence  in  many  cases.  In  various 
parts  of  the  world,  however,  serpents,  large  saurians  as  the  iguana  and 
alligator,  turtles,  frogs,  &c.,  are  favorite  articles  of  food.  The  eggs  of 
turtles,  and  of  the  iguana,  are  highly  prized.  They  are  extracted,  by  some 
South  American  tribes,  from  the  oviduct  of  the  living  iguana,  without  any 
serious  injury  to  the  animal.  The  shell  of  the  Chelonia  imbricata,  or 
hawks-bill  turtle,  famishes  the  tortoise-shell  of  commerce.  The  teeth  of 
the  alligator  furnish  ivory  of  an  excellent  quality.  Beyond  these  instances 
but  little  economical  value  attaches  to  reptiles. 
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'  Sub-class  1.     Reptilia  nuda. 

Order  1.     Batrnchia. 

We  have  already  spoken  of  the  general  characteristics  of  Reptiles  as  a 
class.  It  now  becomes  our  duty  to  refer  niore  particularly  to  the  distin- 
guishing features  of  the  subdivisions,  taking  them  up  in  the  order  of  the 
preceding  systematic  arrangement.  Our  space  will  not  permit  us  to  treat 
of  these  interesting  animals,  beyond  giving  a  brief  summary  of  the  families, 
recent  and  fossil ;  with  more  particular  reference  to  such  genera  and 
species  as  are  noteworthy  for  special  properties  or  peculiarities,  or  as  being 
conspicuous  inhabitants  of  North  America. 

The  most  striking  external  character  of  the  Reptilia  nuda,  or  the 
Batrachia,  is  to  be  found  in  the  perfectly  naked,  moist  skin.  This  single 
character,  conspicuous  at  first  glance,  does  not  yet  express  all  the  points  of 
difference ;  and  indeed,  of  itself,  would  be  far  from  justifying  us  in  making 
a  distinct  class  of  the  Batrachia,  as  some  authors  have  done,  or  even 
perhaps  a  separate  order.  An  important  feature  is  to  be  found,  as  already 
mentioned,  in  the  double  ^occipital  condyles,  one  on  each  side  ♦f  the 
foramen  occipitale,  constituted  by  processes  from  the  ex-occipitals,  into 
which  the  basi-occipital  of  Professor  R.  Owen  does  n'<5l  enter  as  in  the 
Squamata.  The  skull  is  depressed  and  broad,  the  face  having  a  great 
development  at  the  expense  of  the  cranium,  which,  with  its  inclosed  brain, 
is  small.  It  is  unnecessary  for  us,  in  this  general  description,  to  do  more 
than  present  the  naked  skin  (the  only  exception  to  which  is  to  be  found  in 
the  Peromeles),  and  the  double  condyles  (the  latter  shared,  however,  by 
the  Sauroid  Lahyrinihodonts)  :  the  other  peculiarities,  by  which  the  Batra- 
chia differ  from  the  scaled  reptiles,  will  fall  with  the  greater  propriety 
under  morp  special  heads. 

The  Batrachia  are  appropriately  divided  into  three  orders:  the  first, 
Batrachia  urodela,  having  a  distinct  tail,  witR  the  limbs  either  four 
(represented  by  the  Salamanders)  or  two ;  the  Batrachia  anoura,  wjtb  the 
tail  wanting,  but  with  four  legs,  always  present  in  the  adults,  as  in  the 
frogs  and  toads ;  and  the  Batrachia  peromeles,  with  very  minute  scales, 
but  without  limbs  and  tail,  the  anus  being  situated  at  the  extremity  of  the 
body,  as  in  the  Anoura.  Lepidosiren  would  constitute  a  fourth  ordef,*  by 
'its  introduction  into  the  class  of  Reptilia,  but  it  has  already  been  referred 
to  the  class  of  fishes,  and  the  characters  of  the  species  are  such  as  "almost  to 
place  it  in  either  at  pleasure. 

There  is  no  order  in  the  animal  kingdom  more  interesting  to  the 
naturalist  and  physiologist  than  the  tailed  batrachians.  This  results  not 
only  from  the  variety  of  forms,  but  the  progressive  changes  which  are 
observed  from  an  inferior  state  to  a  higher,  these  changes  not  restricted  to 
the  embryonic  period  of  existence,  as  in  most  olher  animals,  the  rest  of  the 
Batrachia  excepted,  but  extending  over  periods  sometimes  of  considerable 
length.  The  two  principal  sections  are  characterized,  the  one  by  the 
permanent  exhibition  of  lateral  spiracles  or  holes  in  the  neck,  the  other  by 
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their  temporary  existence  only.  Now  taking  the  full  series  of  metamor- 
phoses exhibited  by  animals  of  this  latter  division  as  the  standard,  and 
establishing,  as  we  may,  a  number  of  successive  stages  of  development 
through  which  the  animal  passes  from  the  egg  to  the  adult  condition,  we 
shall  find  in  the  former  division  instances  of  different  species  coming  up  to 
each  one  of  all  these  stages,  und  its  progress  there  arrested,  and  its  then 
condition  becoming  permanent.  This  will  be  more  fully  illustrated  in 
subsequent  observations.  The  characters  of  the  Batrachia  urodela,  as  an 
order,  consist,  among  others,  in  the  permanent  tail,  the  rudimentary  ribs, 
the  limbs  four  or  two,  the  absence  of  a  sternum,  the  simple  lungs,  the  teeth 
in  both  jaws,  and  the  absence  of  an  external  ear.  They  are  distributed 
throughout  the  north  temperate  regions  of  both  continents,  especially 
Northern  America,  Asia,  Europe,  Northern  Africa,  Japan,  and  the 
Sandwich  Islands.  Of  all  these  regions  North  America  is  most  favored  in 
this  respect,  all  the  Tremadotera,  with  two  exceptions,  and  the  great 
majority  of  the  Atredodera,  being  found  here.  Japan  comes  next  in 
regard  to  variety  of  form,  although  not  in  number  of  species ;  in  this 
respect,  as  in  many  others,  exhibiting  a  remarkable  relation  to  temperate 
Nortlf^America.  ^ 

To  give  some  idea  of  the  changes  which  are  exhibited  by  the  tailed 
batrachians,  in  their  progress  from  the  embryonic  condition  to  the  adult 
state,  we  will  take  a  particular  example  in  the  case  of  a  species  of 
Ambysloma,  A.  punctata,  a  salamander  quite  common  in  the  united 
States,  and  whose  descriptive  features  will  be  refeiTed  to  hereafter.  Early 
in  April,  or  towards  the  end  of  March,  large  masses  of  a  gelatinous  matter 
may  be  observed  in  ditches,  pools  of  water,  or  mountain  streamlets,  which 
on  closer  inspection  will  be  found  to  consi^  of  a  number  of  hollow  spheres, 
about  a  quarter  of  an  inch  in  diameter,  embedded  in  or  combined  together 
by  a  perfectly  transparent  jelly.  Within  each  sphere  is  a  dai^  object,  a 
spheroidal  yolk,  which  in  the  course  of  some  days  becomes  considerably 
elongated,  and  exhibits  signs  of  animation.  Omitting,  as  unsuited  to  our 
pages  at  present,  any  account  of  the  embryonic  development  of  the  animal, 
we  resume  its  history  at  the  time  when  its  struggles  have  freed  it  from  the 
shell  of  the  sphere  in  which  it  was  inclosed.  At  this  time  it  is  about 
half  an  inch  in  length,  and  consists  simply  of  head,  body,  and  tail,  the 
latter  with  a  well  developed  fin,  extending  from  the  head  and  anus  to  the 
extremity  of  the  body.  ^Respiration  is  performed  by  means  of  three  jilly 
projecting  from  each  side  of  the  neck,  of  very  simple  construction, 
however,  and  with  but  few  branches.  The  absence  of  limbs  is  compensated 
by  the  existence  of  a  club-shaped  appendage  on  each  side  of  the  head, 
proceeding  from  the  angle  of  the  mouth,  and  representing  the  cirri  observed 
in  some  adult  salamanders.  By  means  of  these  appendages,  the  young 
salamanders  are  enabled  to  anchor  themselves  securely  to  objects  in  the 
water^  In  the  course  of  a  few  days  a  tubercle  is  seen  to  form  on  each 
side,  just  behind  the  head  and  under  the  gills,  which  elongates,  and  finally 
forks  at  the  end,  first  into  two,  then  three,  and  at  last  into  four  branches, 
thus  exhibiting  the  anterior  extremities,  with  the  four  fingers,  which  latter, 
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in  the  larva,  are  very  long.  Before  the  forelegs  become  completely 
formed,  those  behind  sprout  out  in  a  similar  manner,  with  first  three,  then 
•/our,  and  finally  five  toes.  During  this  time  the  gills  have  increased  in  the 
number  of  branches,  and  finally  exhibit  a  beautiful  arborescent  appearance, 
in  which  the  circulation  of  the  blood  can  be  distinctly  seen  by  means  of  a 
simple  lens.  At  the  time,  then,  that  the  individual  has  attained  its  perfect 
larval  state,  it  has  four  legs,  with  four  fingers  on  the  anterior,  and  five  on 
the  posterior ;  the  jaws  are  wide,  the  mouth  well  provided  with  teeth  ;  the 
superior  maxillary  bones,  however,  not  developed,  and  the  pterygoid  bone 
with  card  teeth,  as  in  Proteus,  Menobranchus,  and  Siren.  The  animal 
presents  a  perfect  fac-simile  of  the  Mexican  axolotl,  which,  although  by 
many  naturalists  considered  to  be  a  permanent  form,  is,  in  all  probability, 
only  a  larval  state  of  some  very  large  species  of  salamander.  Our  animal 
is  now  exceedingly  voracious,  devouring  tadpoles,  and  weaker  larvae  of  its 
own  species,  with  great  avidity.  Its  entire  food,  in  fact,  has  consisted 
throughout  of  animal  matter  in  some  form  or  other.  This  state  of  things, 
in  all  probability,  continues  from,  one  spring  to  the  next,  or  for  nearly  a 
year:  at  the  expiration  of  whicfi  time  the  gills  will  be  seen  to  wither 
gradually  away,  the  lateral  holes  in  the  neck  to  grow  together,  and  all 
these  traces  of  larval  life  finally  to  disappear.  The  superior  maxillary 
becomes  developed  and  ossified,  the  temporary  teeth  in  the  roof  of  the 
mouth  vanish,  the  lungs  acquire  a  great  development,  yellow  spots  break 
out  of  the  dark  ground  of  the  body,  and  finally  the  animal  leaves  the  water, 
never  to  return  to  it  again  except  for  a  short  period  in  the  spring  of  the 
year,  when  it  is  engaged  in  the  function  of  reproduction.  Such  is  a  brief 
outline  of  these  changes,  which  vary  in  difierent  genera  and  species. 

Proceeding  now  to  the  more  particular  consideration  of  the  Batrachia 
urodela,  we  commence,  first,  with  the  sub-order  Trematodera,  Here  we 
find  that  the  apertures  in  the  side  of  the  neck  remain  open  throughout  life, 
and  in  several  genera  even  the  gills  are  persistent.  The  first  genus  that 
would  come  properly  here  is  that  of  Siredon,  or  the  Axolotl,  whose  distin- 
guishing characteristic  is  to  be  found  in  the  opercular  flap  being  detached 
from  the  subjacent  integuments,  and  continuous  across  the  throat.  The 
gills  and  gill-openings  are  very  highly  developed,  the  tail  strongly  com- 
pressed, and  provided  with  a  well  developed  fin.  Toes,  four  in  front,  five 
behind,  all  much  elongated.  Two  species  have  been  described,  the  one  S. 
mexicanus,  from  the  lakes  in  the  vicinity  of  the  city  of  Mexico,  the  other 
S.  maculatus,  from  the  New  Mexican  Rio  Grande.  For  reasona  above 
mentioned,  we  prefer  to  consider  them  as  larvae,  and  proceed  to  the 
C(>nsideration  of  the  genus  Proteus,  The  single  species  of  this  genus, 
P.  anguinuSy  has  long  been  an  object  of  great  interest  to  naturalists,  on 
account  of  its  individual  features,  as  well  as  the  circumstances  under 
which  it  is  found.  It  is  an  inhabitant  of  the  subterranean  waters  of 
Sittich  in  Lower  Carniola,  and  of  the  great  cave  of  Adelsburg  on  the  main 
road  from  Trieste  to  Vienna.  Occasionally  it  has  been  caught  in  the 
external  outlets  of  these  waters,  but,  like  the  blind  fish  of  the  Mammoth 
Cave  of  Kentucky,  its  usual  residence  is  at  a  distance  of  some  miles  from 
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the  entrances  of  the  caves.  Its  color  is  a  pale  reddish  white,  and,  like  the 
fish  above  mentioned,  it  is  blind,  although  rudiments  of  eyes. are  discover- 
able under  the  integuments  by  dissection ;  differing  in  this  respect  from 
the  Amhlyopsis  spelceus,  or  the  blind  fish,  which  has  not  even  rudiments  of 
eyes.  The  body  is  elongated  and  slender,  the  head  depressed,  but  the 
muzzle  rather  broad ;  the  anterior  feet  are  provided  with  three  toes,  the 
posterior  with  two.  The  gills  are  well  developed,  but,  unlike  the  Axolotl, 
the  opercular  flap  is  not  free,  but  united  to  the  subjacent  integument,  so 
that  there  are  simply  the  two  lateral  cervical  slits  or  fissures.  It  in  fact 
presents  a  magnified  and  quite  striking  likeness  to  the  larva  of  the 
American  Spelerpes  longicauda,  with  the  exception  of  the  adnate  oper- 
cular flap.  The  fish-like  character  is  also  exhibited  in  the  biconcave 
vertebrae,  which,  however,  may  be  produced  by  the  drying  up  in  the 
prepared  skeleton  of  the  gelatinous  bulb  wtich  constitutes  the  convex 
articulation  of  the  higher  larvae.  It  is  highly  probable  that  Proteus  is 
ovo- viviparous,  although  the  fact  has  not  been  distinctly  ascertained. 
Closely  related  to  the  Proteus  is  the  ^nus  Necturus,  peculiar  to  North 
America.  The  form  of  this  genus  is  stouter  than  that  of  the  last,  and 
there  are  four  toes  to  each  foot.  Of  the  three  species  known,  the  first,  N. 
lateralis  {pi  88,  fig,  2),  is  an  inhabitant  of  the  Mississippi,  and  the  great 
lakes,  Superior,  Huron,  Michigan,  Erie,  and  Ontario;  the  second,  N, 
maculatus,  lives  in  Lakes  George  and  Champlain ;  while  the  third,  N. 
punctatus,  and  differing  from  the  others  by  its  uniform  markings,  is  an 
inhabitant  of  the  Santee  River,  South  Carolina.  In  common  with  the 
Menopoma,  they  are  termed  "alligator,"  in  the  central  portion  of  the 
United  States ;  "  salamander"  or  "  water-puppy"  in  some  other  districts. 

The  genus  Siren  is  also  an  inhabitant  of  the  United  States,  being 
confined,  however,  to  its  southern  portion.  Here,  with  the  external  gills 
of  less  development  than  in  the  preceding  genera,  the  hind  legs  are 
entirely  wanting,  the  two  anterior  being  provided  witS'  four  toes  each. 
The  lungs  in  this  genus  play  a  more  important  part  than  in  the  last ;  the 
animal,  when  in  full  activity,  being  obliged  to  communicate  occasionally 
with  the  air.  One  species,  S.  lacertina  {pi.  88,  fig.  1),  attains  to  a 
considerable  size,  and  although  having  the  reputation  of  being  venomous,  is 
perfectly  free  from  any  power  of  offence.  It  is  probable  that  the  fossil 
genus  Orthophya,  from  CEningen,  belongs  to  this  family.     • 

The  family  of  living  Menopomidce,  like  that  of  the  Proteidce,  is,  with  a 
single  ^exception,  confined  to  North  America.  The  branchiae,  which  are 
found  to  exist  permanently  in  the  preceding  family,  here  disappear  after  a 
certain  length  of  time,  leaving  a  simple  perforation  on  each  side  of  the 
neck.  This,  however,  is  closed  up  in  the  genus  Megalobatrachus,  from 
Japan.  The  genus  Amphiuma  is  known  by  the  anguilliform  body,  rudi- 
mentary feet,  and  pointed  head  with  two  parallel  series  of  teeth  in  the 
upper  jaw.  Of  the  two  species  known,  one  having  two-toed  feet  is  found 
generally  in  the  Southern  States ;  the  other,  with  three  toes,  occurs  in  the 
southern  part  of  the  Mississippi  valley.  Menopoma  has  a  stout,  flattened 
body,  broad  and  much  depressed  head,  eyes  very  minute,  skin  corrugated 
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into  numerous  folds,  four  toes  on  the  anterior,  and  five  on  the  posterior 
feet.  The  tail  jg  much  compressed,  and  the  soles  of  the  feet  margined 
with  a  fold  of  skin  enabling  the  animal  to  move  with  facility  in  the  water. 
It  is  known  generally  as  the  "  alligator,"  although,  of  course,  improperly ; 
and  spends  most  of  its  time  in  the  water,  very  rarely  coming  upon  land, 
except  possibly  at  night.  These  animals  are  exceedingly  voracious,  feeding 
on  insects,  fish,  and,,  in  some  known  instances,  small  mammalia.  They 
bite  at  a  baited  hook,  in  the  spring  and  autumn,  with  as  much  greediness 
as  fishes,  and  are  frequently  caught  in  this  way,  to  the  great  disappointment 
of  the  western  angler,  who,  in  most  cases,  is  so  much  afraid  of  his  prize  as 
to  cut  the  line  rather  than  risk  the  danger  of  contact  with  so  repulsive  an 
object.  No  danger  exists,  however,  as  the  animal,  with  his  short  teeth,  is 
unable  to  produce  any  injury,  even  if  willing  to  do  so.  It  sometimes 
attains  a  large  size,  as  upwards  of  two  feet,  although  the  average  is, 
perhaps,  twelve  or  fifteen  inches.  Little  is  known  of  its  larval  history, 
except  that  it  loses  its  external  gills  when  only  a  few  inches  long.  The 
known  species  are  M.  alkghaniensis,  from  the  waters  of  the  Mississippi, 
and  M,  fusca,  from  those  of  South  Carolina  and  Georgia.  The  next,  and 
last,  living  genus  of  this  family  is  Megalobatrachus,  the  most  gigantic  of  all 
living  Batrachia  urodela.  It  resembles  Menopoma  closely  in  appearance, 
the  principal  diflerence  being  found  in  the  entire  obliteration  of  the  lateral 
cervical  foramen.  The  single  species,  M,  sieboldtii,  inhabits  certain  ele- 
vated lakes  in  Japan,  where  it  grows  to  a  great  size.  One  specimen,  now 
or  recently  living  in  the  Museum  at  Leyden,  exceeds  three  feet  in  length, 
weighing  upwards  of  eighteen  pounds. 

The  passage  from  the  Menopoma  to  Megalobatrachus  is  to  be  found  in 
a  gigantic  fossil  genus,  Andrias,  from  the  fossiliferous  marls  of  (Eningen. 
Scheuchzer,  who  published  the  first  description  of  the  single  species,  A. 
scheuchzeri,  called  it  Homo  diluvii  testis  ;  being  impressed  with  the  idea 
that  the  skeleton  obtained  was  human,  and,  as  he  thought,  entombed  by  the 
Noachian  deluge.  In  size  it  is  about  equal  to  that  of  the  Japanese  giant, 
firom  which  it  differs  in  having  the  peculiar  structure  of  the  petrous  and 
pterygoid  bones,  as  well  as  the  great  breadth  of  the  head  observed  in 
Menopoma.  The  anterior  toes  are  longer  in  proportion  than  in  the  allied 
genera. 

The  sub-order  qi  Atretodera,  to  which  we  are  led  by  the  genus  Megalo- 
batrachus, are  without  branchial  apertures  or  gills  when  in  the  adult  state. 
Although  there  is  a  great  variety  of  form  in  this  sub-order,  yet  it  is  difficult 
to  constitute  more  than  one  family,  that  of  the  SalamandrincB,  Of  the 
three  principal  regions  of  the  salamanders,  Europe,  Japan,  and  North 
America,  each  is  characterized  by  some  peculiarity  of  structure.  Thus 
while  most  of  the  European  forms  have  parotid  glands,  like  those  of  the 
toad,  and  one  at  least  of  the  Japanese  is  provided  with  temporary  claws, 
the  American  alone  have  teeth  on  the  sphenoid  bone  :  neither  is  there  any 
vestige  of  the  parotid  gland,  above  referred  to,  in  the  latter. 

The  salamanders  were  formerly  divided  into  two  great  genera,  iSoio- 
mandra  and  Triton ;  the  former  with  rounded  tail  and  terrestrial  habits, 
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the  latter  with  compressed  tail  and  aquatic.  The  necessity  of  fiirther 
sub-division  has,  however,  become  fully  apparent,  and  the  old  distinction 
into  land  and  water  sc^manders  no  longer  tenable  as  parallel  to  any 
anatomical  features.  Thus,  of  the  highly  natural  genus  iTotopA^ÄaZwiw, one 
species  is  the  most  aquatic  of  all  American  forms,  and  the  other  the  most 
terrestrial ;  yet  the  two  are  so  much  alike  in  shape  as  to  render  it  a  matter 
of  some  difficulty  to  distinguish  them.  Without  attempting  any  systematic 
arrangement  of  the  genera  of  salamanders  we  shall  take  them  up  in 
geographical  order,  beginning  with  those  of  North  America. 

The  genus  Ambystoma  embraces  the  greatest  number  of  species  and 
those  of  largest  size.  Its  characteristics  are,  the  entire  absence  of  teeth  on 
the  sphenoid  bone,  the  nearly  transverse  undulating  line  of  vomerine  teeth, 
in  a  measure  forming  the  chord  of  the  arc  constituted  by  the  outline  of 
the  upper  jaw.  The  tongue  is  broad  and  fleshy,  and  entirely  adherent 
except  at  the  very  edge.  The  species  are  mostly  stout  and  clumsy,  some 
of  them,  as  A.  punctata,  A,  opaca,  and  A.  jeffersoniana,  terrestrial  in  their 
habits,  with  rounded  tail  and  cylindrical  toes  ;  others  again  sub-aquatic, 
with  a  much  compressed  tail,  and  short,  broad,  flattened  toes.  The  genus 
is  found  throughout  the  United  States,  and  across  to  the  Pacific  ocean, 
peculiar  species  occurring  in  California,  Oregon,  and  New  Mexico.  The 
terrestrial  species  exude  a  copious,  milky,  viscid  excretion,  from  all  parts 
of  the  body.  The  development  of  the  larva  of  the  best  known  species  has 
already  been  referred  to.  The  lungs  have  a  higher  degree  of  organization 
than  in  the  other  genera,  being  subdivided  into  cells  of  moderate  size. 

The  next  genus  is  JVbtophthalmus,  known  by  the  ocellated  spot  on  the 
back  in  all  but  one  species,  the  small  rudimentary  tongue,  the  absence  of 
teeth  on  the  sphenoid  bone,  the  arrangement  of  the  vomerine  teeth  in  an 
acute  V,  as  in  the  true  Tritons,  the  densely  granulöse  skin,  the  three 
foramina  in  the  side  of  the  neck,  &c.  The  best  known  species  are,  N. 
viridescens  {Triton  dorsalis)  and  iV.  miniatus  {Triton  symmetrica).  The 
former  species  is  exceedingly  abundant  throughout  the  United  States,  and 
is  entirely  aquatic.  It  has  even  been  kept  for  more  than  a  year  in  a  glass 
jar  filled  with  water,  coming  up  to  the  surface  from  time  to  time  to  take  in 
a  mouthful  of  air.  In  the  spring  of  the  year  a  broad  fin  becomes  developed 
along  the  back  and  tail  of  the  male,  and  the  feet  enlarge  with  the  addition 
of  a  black  cartilaginous  mass  on  the  toes  and  inside  of  the  thighs,  for  the 
purpose  of  enabling  it  to  hold  on  to  the  female.  This  is  done  by  clasping 
her  round  the  throat  with  the  hind  legs,  and  retaining  the  hold  for  some 
hours,  or  longer,  jerking  her  round  in  the  water  most  unmercifully  during 
the  whole  time.  A  quantity  of  seminal  matter  is  finally  discharged,  which, 
becoming  diffused  in  the  water,  fecundates  the  ova  while  still  in  the  lower 
part  of  the  oviduct.  The  eggs  are  laid  singly,  of  an  ellipsoidal  shape,  and 
invested  by  a  very  glutinous  coat,  by  which  it  is  attached  to  the  middle  of 
an  immersed  leaf,  which  is  then  doubled  over  it  by  the  exertions  of  the 
female.  The  eggs,  after  remaining  for  some  time  in  this  way,  finally  give 
birth  to  small  larvae,  the  general  character  of  whose  metamorphoses  is 
nuch  the  same  with  that  of  the  species  already  .described.  The  male 
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subsequently  loses  the  crest  and  cartilaginous  excrescences  of  the  feet. 
While  it  is  probable  that  similar  habits  are  possessed  by  the  second  species 
mentioned,  the  fact  has  not  yet  been  observed,  and  the  species  only  seen 
in  rather  dry  situations  and  occasionally  exposed  to  the  air  during  damp 
weather.  This  is  very  rarely  the  case  in  other  species,  which  are  gene- 
rally seen  only  in  turning  up  some  log  or  stone. 

The  next  genus,  Plethodon,  with  the  fle?hy  adherent  tongue  of  Amhy- 
stoma,  has  two  dense  patches  of  card-like  teeth  on  the  sphenoid  bone.  The 
body  is  long,  slender,  and  cylindrical,  the  toes  of  considerable  size.  The 
skin  exudes  a  highly  glutinous  secretion,  and  the  animal  is  eminently 
terrestrial.  The  eggs  are  deposited  in  packages,  or  aggregations,  in  moist 
situations,  under  stones  and  logs,  not,  however,  in  the  water;  and  the 
larvae  lose  their  branchiae  at  a  very  early  age.  The  t3rpe  of  the  genus  is 
P,  glutinosus,  and  species  are  found  all  across  the  North  American 
continent. 

The  genus  Desmognathus  is  highly  conspicuous  in  the  possession  of 
strong  ligaments,  passing  from  each  end  of  the  transverse  crest  of  the  first 
cervical  vertebra  and  inserted  into  the  lower  jaw,  preventing  any  other 
than  a  slight  ^opening  of  the  mouth.  The  occipital  condyles,  instead  of 
being  inclined  at  an  angle  with  each  other  and  presenting  an  elongated 
concavity,  are  here  short  cylinders,  whose  axes  are  parallel  to  each  other 
and  to  that  of  the  body,  with  the  articulating  face  nearly  spherically 
convex.  The  species  are  pretty  generally  distributed, 'and  inhabit  the 
edges  of  streams  or  the  waters  of  marshes,  under  stones  and  logs, 
exhibiting  great  activity  of  movement  when  observed.  The  eggs  are 
wrapped  about  the  body  of  the  parent,  who  remains  in  a  cavity  of  some 
moist  situation  until  they  are  hatched,  just  before  which  they  are  probably 
taken  to  the  water,  as  in  Alytes  obstetricans.  The  young  lose  their 
branchiae  at  a  very  early  age.  It  may  be  mentioned  of  this  genus,  in 
conclusion,  that  the  tongue  is  attached  anteriorly,  and  fr^e  posteriorly,  and 
that  there  are  two  narrow  plates  of  weak  teeth  on  the  sphenoid  bone. 

The  genus  Hemidactylium,  with  much  the  same  structure  of  teeth  and 
tongue  as  the  last,  has  a  granular,  rather  dry  skin,  and  but  four  toes  to  the 
hind  feet.  The  tail  also  presents  a  curious  feature,  in  being  thicker  in  the 
middle  than  at  either  thq  base  or  the  end. 

(Edipus,  represented  by  but  a  single  species  from  Mexico,  has  the 
tongue  circular,  capable  of  protrusion  from  the  mouth,  two  contiguous 
dense  patches  of  card  teeth  on  the  sphenoid,  and  the  extremities  of  the  toes 
dilated  into  small  disks,  as  in  the  Hyla  or  tree  frc^s. 

Pseudotriton  has  a  structm*e  of  tongue  and  sphenoidaHeeth  much  as  in 
the  last,  with  a  thick  body,  short  tail,  and  simple  toes.  The  species  are 
found  in  wet  situations,  under  logs  or  stones  resting  in  the  water,  or  among 
the  loose  stones  and  earth,  ^ong  the  edges,  or  at  the  heads  of  springs. 
The  young  retain  the  branchiae  for  a  long  time,  and  past  a  year  at  least  in 
the  larval  state.  The  principal  species  are  P.  rubrum,  F.  saknoneum,  and 
P,  montanum.  • 

The  genus  Spelerpea,  with  much  of  the  general  features  of  the  last,  has  a 
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very  slender  body»  with  a  long  tail,  which  is  sometimes  much  longer  than 
the  body.  The  species  are  very  active  in  their  movements,  and  inhabit 
the  edges  of  streams  imder  flat  stones.  They  are  distributed  throughout 
North  America,  although  none  as  yet  are  known  from  the  regions  west  of 
the  Rocky  Mountains,  where,  however,  it  is  represented  by  an  allied  genus, 
BatrdchosepSf  with  but  four  toes  on  the  hind  feet. 

It  is  among  the  European  salamanders  that  the  genera  Salamandra  and 
Triton  are  still  retained.  There  are  others,  however,  in  considerable 
number.  To  the  former  genus  belongs  S.  muculata  (pL  89,  ßg.  1),  the 
famed  salamander  of  antiquity,  respecting  which  many  fables  as  to  a 
highly  venomous  bite  and  a  power  of  resisting  the  action  of  fire  were 
long  current.  The  animal  is  ovo- viviparous,  the  eggs  being  retained  in 
the  oviduct  of  the  female  until  ready  for  hatching,  upon  which  they  are 
conveyed  to  the  water,  and  the  branchiated  young  there  deposited.  The 
changes  experienced  by  the  young,  as  well  as  the  general  appearance  and 
habits  "of  the  adult,  present  a  not  uninteresting  similitude  to  what  is 
observed  in  the  case  of  Amhystoma  punctata  already  referred  to.  A 
remarkable  fact,  which  has  been  observed  in  a  second  species,  S,  atra,  will 
recall  a  similar  provision  in  the  case  of  the  ostrich.  The  female  retains 
the  eggs  in  the  oviduct  until  they  are  hatched ;  the  number  of  young 
produced  amounts,  however,  to  but  two,  which  are  born  wiAout  branchiae, 
and  consequently  without  a  necessity  of  being  deposited  in  water.  The 
actual  number  df  eggs  laid  amounts,  however,  to  about  twenty,  and  the 
eighteen  are  destined  merely  to  serve  as  food  for  the  young  larvae  after 
birth.  It  has  already  been  observed  that  the  restricted  genus  Salamandra 
differs  from  the  American  genera  in  the  possession  of  parotid  glands.  The 
vomerine  teeth  form  an  angular  row,  the  body  is  thick  and  clumsy,  and  the 
toes  are  four  in  front  and  five  behind.  A  genus,  Salamandrina,  differs 
from  other  European  genera  in  the  possession  of  but  four  toes  on  the  hind 
feet.  The  genu^  Triton,  differing  essentially  from  the  American  genus 
Notopthalmus,  yet  bears  a  striking  external  resemblance  to  it ;  and  the 
habits,  as  detailed  by  Rusconi  and  others,  are  also  very  similar.  It  was 
upon  species  of  Triton  that  the  cruel  experiments  of  Bonnet,  Dumeril,  and 
others,  were  performed  as  to  the  reproduction  of  lost  parts.  Toes  were 
cut  off,  and  indeed  entire  limbs  and  the  tail  were  removed  many  times  in 
succession,  and  an  individual  lived  for  many  months  which  had  had  the  lungs 
extirpated  and  the  entire  face  cut  away,  leaving  nothing  but  the  cranium. 
Conspicuous  species  are  to  be  found  in  T.  tasniatum  {pi.  89,  fig,  2)  and  T. 
cristatum  {pi,  81,  fig,  32).  The  remaining  genera,  the  names  alone  of 
which  we  can  mention,  are,  Geotriton,  Euproctus,  Bradybates,  Pleurodeles, 
Glossoliga,  and  Megaptema, 

The  Japanese  species  belong  chiefly  to  the  genus  Onychodactylus, 
known  especially  for  the  claws  developed  .during  the  breeding  season ; 
Cynops,  with  a  supra-orbitar  foramen,  and  a  skull  almost  precisely  like 
that  of  NotophthalmuB,  but  with  parotid  glands;  and  Hynobius,  The 
species  are  but  five  in  number. 

The  last  form  to  be  mentioned  is  the  genus  Anaides  from  the  Island  of 
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Maui,  one  of  the  Sandwich  Islands.  This  genus,  thus  far  represented  by  a 
single  species,  Aneides  lugubris,  has  much  the  form  and  size  of  Plethodon 
glutinosus,  but  the  tail  is  not  so  long.  Head  broader  than  body,  tapering 
anteriorly;  Mouth  opening  from  behind  the  eyes,  outline  undulating  as  in 
the  alligator,  and  the  teeth  of  the  jaws  very  large,  compressed,  and  sharp, 
the  lower  the  larger,  and  all  apparently  unattached  to  the  bone,  but  united 
to  the  gum,  and  admitting  of  a  depression  backward.  The  sphenoidal 
teeth  are  in  a  single  close-set  patch.  The  tongue  is  large,  cordiform,  and 
attached  along  the  median  line*  Its  place  is,  perhaps,  between  Plethodon 
and  Desmognathus,  the  peculiar  ligament  of  the  latter  even  appearing 
present. 

The  great  interest  felt  by  the  naturalist  in  the  order  Batrachia  urodela, 
has  caused  us  to  dwell  more  at  length  upon  these  animals  than  we  shall 
upon  those  which  succeed  it  in  the  series.  The  next  in  regular  order  is 
that  of  Batrachia  anoura.  As  already  remarked,  its  most  conspicuous 
external  character  is  the  absence  of  a  tail  in  the  adult,  and  the  presence  of 
four  legs,  the  posterior  the  longest.  The  skull  is  very  short  and  broad. 
The  lower  jaw  is  generally  without  teeth,  which  also  are  never  found  in 
the  sphenoid,  but  occur  almost  always  in  the  divided  vomer.  The  ver- 
tebral column  consists  of  but  few  bones,  rarely  more  than  eight.  The 
articulations  are  transversely  convex  behind,  and  vertically  concave  before ; 
the  spinous  processes  are  mostly  wanting;  the  transverse  processes  are 
well  developed,  and  only  occasionally  are  there  rudiments  of  cartilaginous 
ribs  attached.  The  sternum  is  present,  sometimes  cartilaginous  in  part, 
and  terminates  behind  by  a  broad  xiphoid  cartilage.  The  posterior  ver- 
tebree  are  replaced  by  a  long  bone  si|p^ated  in  the  middle  between  the  two 
parallel  |lia,  whose  posterior  portion,  embracing  the  ischium  and  pubes,  are 
combined  into  a  vertical  plate  with  a  glenoid  cavity  on  each  side,  and  so 
close  together  as  almost  to  constitute  a  perforation  in  the  compressed 
bone :  these  sockets  receive  the  heads  of  the  tibiae. 

The  structure  of  the  tongue  aflTords  a  convenient  opportunity  of  dividing 
the  anourous  batrachians  into  two  sub-orders,  Phaneroglossa  with  a 
distinct  tongue,  and  Phrynaglossa  without  a  tongue ;  the  latter  embracing 
a  very  small  number  of  species.  Considering,  first,  the  Phaneroglossa,  we 
find  it  divisible  into  three  families :  the  Ranidce,  with  teeth  in  the  upper 
jaw,  and  the  ends  of  the  toes  simple  ;  the  HykuUs,  with  teeth  in  the  upper 
jaw,  and  the  ends  of  the  toes  dilated  into  sucker-like  disks ;  and  BufonicUe, 
with  no  teeth  around  the  upper  jaw. 

The  generic  characters  of  the  first  family  are  derived  from  the  varying 
shape  of  the  tongue,  from  the  greater  or  less  extent  and  occasional  absence 
of  the  external  tympanum,  and  the  number  and  arrangement  of  the  vomerine 
teeth.  Species  of  this  family,  as  of  the  two  others,  are  found  in  all  quarters 
of  the  globe,  not  confined,  like  the  urodela,  to  the  more  temperate  regions. 
The  true  RanidcB  are,  more  or  less,  inhabitants  of  water  or  its  vicinity, 
feeding  on  aquatic  insects,  and  other  animals,  which  they  devour  with 
great  voracity.  The  flesh  is  much  esteemed,  especially  that  of  the  hind 
legs,  and  the  animals  are  caught  for  the  table  in  nets  or  by  hooks.     The 
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simplest  and  most  efficacious  way  is  to  tie  three  large  hooks  back  to  back» 
and  affix  a  piece  of  red  flannel,  at  which,  especially  in  bright,  sunshiny 
weather,  the  frog  will  often  spring  with  great  avidity,  and  thus  hook  itself. 
Of  the  16  genera  into  which  this  family  is  divided,  but  three  are  natives  of 
Noith  America,  one  of  them  being  peculiar  to  it.  The  first  genus,  Rana^ 
or  true  frog,  has  the  large  fleshy  tongue  divided  more  or  less  posteriorly 
into  two  cornua  or  branches,  capable  of  considerable  motion,  and  used  in 
/capturing  the  food  of  the  animal,  by  which  character  it  is  distinguished 
from  all  the  other  genera.  Species  of  tbis  genus  are  quite  numerous  in 
North  America,  one  of  them,  Rana  pipiens,  known  as  the  bull-frc«, 
attaining  to  an  enormous  size,  and  celebrated  for  the  loud  bellowing  audible 
at  a  great  distance.  Individuals  have  been  seen  that  measured  22  inches 
between  the  ends  of  the  extended  extremities,  and  even  this  size  has  been 
exceeded.  The  next  largest  species  is  the  jR.  fontinalis^  distinguished 
from  the  first  by  the  presence  of  a  fold  of  skin  running  along  the  side  of 
the  animal.  The  other  species  are  not  very  conspicuous  excepting  the 
Rana  sylvatica,  or  wood  frog,  an  animal  often  found  in  damp  woods 
among  the  leaves,  and  exciting  attention  by  its  yellowish  color,  and  black 
stripe  on  the  sides  of  the  head  passing  through  the  eyes,  as  also  by  the 
extreme  agility  of  its  movements.  The  R.  temporaria  of  Europe  {pL  81, 
ßg.  84)  is  exceedingly  like  it,  the  principal  difference  lying  in  a  smaller 
tympanum.  Another  European  species,  R.  esculenta,  is  shown  in  pL  90, 
jfig.  5.  This,  like  all  the  true  frogs,  or  Ranee,  has  a  membrane  between 
the  hind  toes  to  assist  in  aquatic  propulsion.  The  number  of  eggs  laid  by 
the  frogs  is  very  considerahte,  in  some  cases  amounting  to  several,  thou- 
sands. They  are  generally  deposited. around  some  aquatic  plant  enveloped 
in  a  gelatinous  mass.  Wh»n.  the  ova  are  ready  for  exclusion,  ^e  male 
mounts  upon  the  back  of  the  female,  and  as  the  eggs  are  discharged  ejects 
a  small  quantity  of  seminal  fluid  into  the  water  where  the  operation  takes 
place — this  sometimes  occupying  days  and  even  weeks,  during  the  whole 
of  which  time  the  pair  thus  remain  attached.  The  egg  after  passing 
through  the  embryonic  changes  appears  as  a  larva,  all  head  and  tail,  with 
simple  entire  gills  which  soon  disappear,  to  be  followed  by  others  of  more 
complicated  structure,  situated  within  the  cavity  of  the  body  as  in  fishes. 
After  a  certain  length  of  time  the  hind  legs  begin  to  appear,  and  still  later 
the  forelegs  are  found  to  exist,  fully  formed  beneath  the  skin,  ultimately  to 
burst  forth.  The  tail  then  disappears  by  absorption,  this  taking  place  very 
rapidly.  A  remarkable  internal  transformation  takes  place  during  these 
external  changes,  from  the  herbivorous  tadpole  to  the  carnivorous  frog. 
The  reproduetive  history  of  nearly  all  the  Batrachia  anoura  is  very  similar 
to  that  just  described,  with  special  modifications,  to  be  referred  to  under 
the  proper  head. 

The  genus  Scaphiopus^  with  much  of  the  appearance  of  a  toad,  is  yet 
distinguished  by  the  teeth  in  the  upper  jaw.  There  is  a  cartilaginous  pro- 
cess  on  the  hind  foot,  serving  the  purpose  of  a  shovel  in  excavating  the 
holes  in  which  the  animal  dwells.  The  toes  are  palmated,  and  the  tongue 
nearly  entire.  Cystignaihu$  is  well  distinguished  by  the  entire  absence  of 
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a  web  between  the  toes  of  the  hinder  feet.  The  European  genus  Alytes  is 
remarkable  for  the  peculiar  habit  exhibited  by  the  single  species  with 
regard  to  its  eggs.  When  these  have  been  deposited  by  the  female,  the 
male  takes  possession  of  them,  and  wrapping  them  round  his  body  repaii^ 
to  some  moist  spot,  where  he  remains  patiently  until  they  are  nearly  ready 
to  become  disclosed,  upon  which  he  carries  them  to  the  water,  this  being 
the  proper  element  of  the  tadpoles.  This  habit  will  recall  to  the  mind  of 
our  reader  what  has  been  said  of  Desmognathus.  Pelobates  fuscus  is 
represented  in  ^/.  SI,  fig.  SSab;  Bombinator  igneus,  in  fig.  37 ab;  both 
European. 

The  family  of  PykidcB,  known  by  the^  dilated  toes,  is  almost  entirely 
arboreal  in  its  habits*  While  the  Ranidce  dwell  in  the  marshes  and  wet 
places  of  the  earth's  surface,  and  the  Bufonida  live  on  the  drier  land,  the 
HyladcB  are  mostly  Ijt)  be  sought  for  among  the  thick  foliage  of  trees,  where 
they  make  the  woods  resound  with  their  piping  melody.  They  are  espe- 
cially abundant  in  the  dense  forests  of  tropical  regions,  where  they  occur 
of  various  shades  of  color,  among  which  the  green  of  the  leaf  and  the  grey 
of  the  bark  predominate.  In  the  spring  of  the  year  they  betake  themselves 
to  the  water  for  the  purpose  of  reproduction ;  and  the  tadpole  undergoes 
the  same  changes  whieh  we  have  described  in  the  case  of  the  true  frogs. 

The  genera  of  HyMxB,  found  in  North  America,  are  but  two.  Hyla  is 
known  by  the  semi-palmated  toes  with  very  decided  disks,  by  means  ef 
wbicb  it  can  adhere  with  great  tenacity  to  any  surfaci^  even  that  of  glass. 
The  slightly  emarginated  tongue  is  rmxnd  or  oval.  Here  belong  the  well 
known  tree  frogs,  the  two  best  known  species  of  which  are  H.  versicolor, 
so  similar  to  the  European  H.  viridis  {pi.  90,  fig.  6,  female,;?/.  SI,  fig.  35, 
male),  and  H.  lateralis.  The  species  H.  pickeringii,  possibly  constituting 
a  separate  genus,  lays  its  eggs  singly  on  submerged  grass,  and  they  develope 
in  the  very  short  space  of  three  days.  The  remaining  genus,  Acris,  has  a 
cordiform  tongue,  and  the  dilatatkuis  of  the  toes  are  less  conspicuous.  The 
species  of  this  genus  are  not  arboreal,  being  found  principally  among  the 
high  grass  of  marshes  and  streams.  It  is  among  the  Bufonidce  that  we  are 
to  look  for  the  highest  development  of  the  anourous  batrachian  structure. 
Most  species  are  far  from  presenting  that  variety  of  colors,  that  freshness 
of  appearance,  and  «gility  of  movement,  which  make  the  frogs  so  con- 
spicuous. They  are  not  confined  to  the  vicinity  of  water,  but  inhabit 
districts  in  which  but  little  moisture  exists,  and  remaining  concealed 
during  the  day,  emerge  at  night  to  gather  up  such  insect  food  as  they  may 
chance  to  come  across.  Species  of  the  typical  genus'  of  this  family,  Bufo, 
or  the  toad,  although  repulsive  in  their  appearance,  are  yet  perfectly 
harmless  in  themselves,  and  may  be  of  great  benefit  to  the  horticulturist, 
in  devouring  large  numbers  of  insects  injurious  to  vegetation.  A  milky 
juice  exudes  from  the  skin  of  most  species,  secreted  by  special  glands :  this, 
in  some  species,  is  quite  acrid,  while  in  others  it  is  entirely  free  from  any 
such  property.  A  striking  difference  is  observed  between  the  frogs  and 
true  toads,  in  the  manner  in  which  the  ova  are  laid  in  the  water.  In  the 
former  they  appear  as  amorphous,  generally  globular  masses,  enveloped  in 
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a  jelly;  in  the  latter  as  two  long,  perfectly  cylindrical  cords  of  trans- 
parent jelly,  with  the  eggs  inclosed  at  regular  intervals.  The  development 
of  the  egg  takes  place  much  as  in  the  case  of  the  frog,  already  referred  to ; 
the  tadpole,  however,  never  attains  to  a  great  size,  and  the  transformations 
are  completed  in  much  less  time.  A  difference  in  the  amount  of  metamor- 
phosis is  also  observed. 

While  the  embryonic  fin  of  the  hind  foot  is  permanent  in  the  water-frog, 
and  disappears  but  partially  in  the  tree-frog,  in  the  toad  it  vanishes 
entirely,  leaving  the  hind  feet  cleft  to  the  base.  Of  the  true  genus  Bufo, 
with  simple  toes  and  a  distinct  tympanum,  there  are  several  species  known 
in  the  United  States,  but  one,  however,  B,  americanus,  occurring  in  the 
northern  portions.  A  common  European  species,  B.  viridis,  is  seen  in  pL 
90,  ßg.  1.  PL  81,  ßg.  36,  represents  a  variety  of  this,  known  as  B. 
calamita,  with  a  yellow  dorsal  stripe.  The  genus  Engystoma  is  also  an 
inhabitant  of  the  southern  parts  of  the  United  States.  It  is  distinguished 
from  Bufo  by  the  absence  of  a  tympanum,  and  the  rather  long  and  slender 
toes.     PL  90,  fig,  2,  represents  a  species,  E,  ovale,  from  South  America. 

As  already  observed,  the  most  conspieuous  character  of  the  sub-order 
Phrynaglossa  is  to  be  found  in  the  entire  absence  of  a  tongue  :  this  organ 
existing,  in  greater  or  less  development,  in  all  the  other  anoura.  A  second 
character,  no  less  important,  is  to  be  found  in  the  foiK  that  the  Eustachian 
tube  is  single,  and  situated  on  the  posterior  median  portion  of  the  palate. 
In  the  others,  there  are  two,  one  on  each  side,  sometimes  at  a  considerable 
distance  from  each  other.  There  are  but  two  genera  included  in  this  sub- 
order. 

The  genus  Dactelythra  is  provided  with  teeth  in  the  upper  mandible,  but 
not  on  the  vomer.  The  Eustachian  orifice  is  of  considerable  size  at  the 
posterior  part  of  the  palate.  The  toes  are  simple,  four  anterior  and  five 
posterior,  the  three  first  of  those  on  the  hind  foot  encased  by  their  terminal 
extremity  in  a  horny,  thimble-like  process.  The  single  species,  D.  capensis 
{pL  90,  fig.  3),  is  a  native  of  South  Africa. 

With  the  same  ordinal  characteristics  as  the  last  the  genus  Pipa  is 
distinguished  by  the  entire  absence  of  teeth,  the  small  Eustachian  orifice 
situated  nearly  in  the  centre  of  the  palate,  and  the  four  anterior  toes,  each 
subdivided  into  four  small  branches  at  the  terminat^xtremity.  The  hind 
feet  are  entirely  palmated.  The  most  singular  feature  in  the  history  of  the 
single  species  P.  americana  (pL  90,  fig,  4)  is  to  be  found  in  the  manner  in 
which  the  eggs  are  developed.  The  eggs,  as  laid  by  the  female,  are  placed 
upon  her  back  by  the  male,  who  fertilizes  them  there  with  his  seminal  fluid. 
The  eggs,  adhering  with  great  tenacity  to  the  back  of  the  female  Pipa, 
produce  a  peculiar  irritation,  which  results  in  the  evolution  of  a  mem- 
branous or  cellular  matter,  which,  gi  owing  round  the  eggs,  envelopes  them 
completely.  Here  they  undergo  ai  their  changes  from  the  embryo  to  the 
larva  or  tadpole,  and  thence  to  the  perfect  frog ;  emerging,  after  the  lapse 
of  about  eighty  days,  in  a  fully  formed  and  tailless  state,  although  exceed- 
ingly minute.  The  Pipa  is  an  inhabitant  of  various  parts  of  South 
America,  especially  of  Guiana  and  Brazil. 
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The  third  and  last  order  of  the  naked  Reptilia  or  Batrachia  is  to  be 
found  in  the  Peromeles,  embracing  but  one  family,  the  CtBciliadce,  Until 
within  a  comparatively  recent  period  the  species  of  this  family  were 
included  among  the  Ophidia,  on  account  of  their  serpentiform  body.  This, 
however,  while  cylindrical,  and  entirely  destitute  of  limbs,  yet  has  the 
scales  so  minute  as  to  be  almost  entirely  concealed  in  the  folds  of  the  skin. 
The  anus  is  situated  at  the  extremity  of  the  body,  and  presents  a  rounded, 
plicated  orifice,  instead  of  a  transverse  slit.  The  most  striking  batrachian 
characters,  however,  are  to  be  found  in  the  double  occipital  condyle,  and 
the  existence  of  branchiae  in  the  young.  The  principal  diflference  between 
the  Cceciliadae  and  the  other  batrachians  is  to  be  found  in  the  entire 
absence  of  limbs  and  the  presence  of  true  ribs. 

Of  the  eight  known  species,  distributed  in  four  genera,  five  are  natives 
of  America,  two  of  Asia,  and  one  of  Africa.  The  most  conspicuous 
characters  of  the  genera  are  to  be  found  in  the  position  of  the  pits  or  false 
nostrils,  which  in  Cascilia  are  below  the  true  nostrils,  in  Siphonops  one  at 
least  before  each  eye,  in  Epicrium  below  the  eyes  on  the  lips,  and  in 
Rhinatrema  are  entirely  wanting.  The  third  of  these  genera  is  peculiar 
to  Asia,  the  others  are  all  represented  by  South  American  species.  One 
species  of  Siphonops,  S.  mexicanus,  is  a  native  of  Mexico. 

Having  thus  finished  the  consideration  of  the  living  batrachian  fauna,  it 
becomes  necessary  to  devote  a  small  space  to  that  of  the  fossil  species. 
We  have  already  referred  to  the  genus  Orthophya,  as  being  probably  one 
of  the  Proteidae,  and  to  Andrias,  as  occupying  a  station  intermediate 
between  the  living  Menopoma  and  Megalobatrachus.  Three  species  of 
true  SalamandrinsB  are  described  as  occurring  in  Central  Europe,  and 
referred  to  the  ambiguous  genus  Triton.  Among  the  oldest  indications  of 
air-breathing  vertebrates  are  to  be  found  certain  tracks  or  foot-marks, 
from  the  coal  measures  of  Westmoreland  county,  Pennsylvania.  These 
decidedly  salamandrine  vestiges  indicate  an  animal  far  exceeding  in  size 
any  of  its  allies  of  the  present  day.  Somewhat  similar  foot-prints  have 
been  found  in  various  quarries  of  Central  Europe,  and  ascribed  to  a  hypo- 
thetical Cheirotherium,  It  is  supposed,  by  some  geologists,  that  they  were 
made  by  a  Labyrinthodont.  Traces,  also,  of  probably  batrachian  foot- 
marks are  to  be  found  in  the  new  red  sandstone  of  Connecticut  and  Massa- 
chusetts. A  few  of  the  anourous  batrachia  have  been  found  fossil  in 
France  and  Grermany,  some  of  them  referred  to  tlie  moderif  genus  Rana. 


Sub-class  2.    Reptilia  sauAMATA. 

We  have  already  referred  to  the  principal  features  of  this  sub-class  in 
treating  of  Rq)tilia  in  general.  It  only  remains  for  us  briefly  to  state  in 
what  it  differs  from  the  Rsptilia  nuda,  and  then  proceed  to  an  illustration 
of  the  various  orders  and  their  subdivisions.  This  difference  consists 
mainly  in  the  dry  homy  or  bony  covering,  as  distinguished  from  the  moist, 
naked  skin  of  the  Batrachia.    Instead  of  a  condyle  on  each  side  of  the 
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occipital  foramen,  there  is  a  single  one  placed  below»  formed  either  bj  the 
basi-occipitd,  or  by  this  together  with  part  of  the  ex-occipitals,  as  in  the 
Chelonia.  The  ribs  are  always  present,  sometimes  in  great  development 
and  number.  The  vertebr©  exhibit  a  great  diversity  in  the  shape  of  their 
articulating  faces,  and  are  generally  quite  complicated  in  structure.  The 
entire  system  exhibits  a  higher  state  of  development,  ossification  is  more 
complete,  the  apparatus  of  sense  mcH'e  perfect,  this  being  well  exhibited  id 
the  tympanic  apparatus.  Respiration  is  carried  on  by  means  of  lungs. 
The  eggs  are  generally  protected  by  a  calcareous  or  toughly  membranous 
opaque  covering ;  and  the  development  of  the  embryo  is  complicated  by 
the  presence  of  an  allantois,  and  the  amniotic  sac  with  its  peculiar  liquid, 
the  Kquor  amnii. 


Order  2.    Ophidia. 

The  Ophidia,  or  SerpentSy  are  especially  characterized  among  Reptilia  by 
the  limbs  being  either  entirely  absent,  as  in  the  majority  of  the  species,  or 
else  being  so  rudimentary  as  to  be  discoverable  only  on  dissection  or  very 
close  examination.  The  bones  of  the  face,  excepting  in  a  few  species, 
possess  a  great  deal  of  mobility.  The  lower  jaw,  instead  of  a  direct  articu- 
lation with  the  upper,  is  brought  into  connexion  with  it  through  the 
medium  of  two  bones,  movable  on  each  other.  The  extremities  of  the 
lower  jaw,  also,  instead  of  being  anchylosed,  are  united  by  an  extensile 
ligament.  The  mouth  is  variously  provided  with  teeth,  these  in  some 
species  serving  as  a  tube  for  the  injection  of  a  peculiar  poison  secreted  by 
special  glands.  There  are  no  movable  eyelids,  nor  is  there  any  external 
ear.  The  vertebrae  are  very  numerous,  always  exceeding  100,  the  pos- 
terior articulation  spherically  convex,  the  anterior  spherically  concave. 
Ribs,  very  numerous,  free.  The  skin  is  covered  with  scales  of  various 
shapes  and  proportion,  an  epithelium  from  which  is  shed  once  or  several 
times  in  a  year,  usually  in  one  entire  piece.  The  tongue  is  soft,  fleshy, 
bifurcated,  and  capable  of  considerable  protrusion,  and  working  in  a  sheath. 
It  is  never  venomous,  as  is  commonly  supposed.  The  male  organs  of 
generation  are  usually  concealed  within  the  cloaca;  they  are  bifurcated 
and  armed  with  recurved  spines.  The  protrusion  of  this  bifurcated  and 
thickened  penisf  under  certain  circumstances,  has  no  doubt  given  rise  to 
the  vulgar  idea  of  the  possession  of  distinct  feet  by  the  common  snakes  of 
the  United  States.  The  transverse  slit  of  the  cloacal  orifice  marks  the  line 
of  distinction  between  the  body  and  tail.  One  lung  of  the  two  is  more 
generally  abortive  or  rudimentary. 

Although  destitute  of  limbs,  the  usual  organs  of  motion,  yet  some 
serpents  are  capable  of  a  very  rapid  progression.  This  progression  may 
take  place  in  various  ways :  thus  the  body  may  be  straightened  out 
entirely  in  contact  with  the  ground,  and  a  slow  motion  produced  by  the 
action  of  the  scales  and  ribs,  somewhat  similar  to  that  of  the  earthworm 
with  its  setae.  Again,  the  body  may  be  thrown  into  several  undulations  in 
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a  vertical  plane,  the  posterior  of  which  being  used  as  a  fulcrum,  or  point 
iappuiy  the  straightening  of  the  anterior  must  result  in  the  advance  of  the 
head,  which  in  turn  is  fixed  while  the  rest  of  the  body  is  again  flexed. 
The  same  condition  may  also  prevail  where  the  undulations  are  horizontal, 
and  the  snake  constantly  in  contact  with  the  ground.  The  most  rapid 
movements,  in  all  probability,  are  those  occurring  when  the  whole  body  is 
gathered  up  into  one  vertical  loop  like  a  bent  spring,  the  head  and  tail 
more  or  less  approximated  :  the  sudden  straightening  of  this  loop  or  spring, 
with  the  tail  as  the  point  d'appui,  might  enable  the  animal  to  spring 
forward,  at  one  operation,  to  a  distance  greater  than  the  length  of  its  body. 
The  great  flexibility  oC  their  bodies  enables  serpents  to  obtain  access  to  the 
most  varied  situations,  by  climbing  or  otherwise.  Many  species  can  climb 
trees  in  search  of  their  prey,  while  others  live  habitually  in  such  situations. 
Others  are  as  constant  inhabitants  of  the  water. 

The  phenomena  of  reproduction  are  different  in  difierent  species.  It 
may,  perhaps,  be  considered  as  a  general  rule,  that  most  of  the  venomous 
serpents  are  ovo-viviparous.  This,  however,  with  some  appears  in  a 
measure  to  depend  upon  the  latitude  and  mean  temperature.  Some  harm- 
less species,  again,  are  ovo-viviparous,  as  most  of  the  North  American 
Tropidonoti.  Providence  has  taken  the  usual  precautions  against  the 
increase  of  dangerous  animals  by  assigning  a  small  number  of  young  to  the 
venomous  species.  Thus  the  rattlesnake  {Crotalus  durissus)  rarely  pro- 
duces over  nine  or  ten  at  a  birth,  while  in  one  instance,  81  living  garter- 
snakes  (Tropidonotus  sirtalis),  of  over  nine  inches  in  length,  have  been 
taken  from  a  single  individual. 

But  few  species  of  Ophidia  have  been  found  in  a  fossil  state.  None 
from  North  America  have  been  described;  some  of  their  remains  have 
been  procured  in  the  bone  caves  of  Pennsylvania.  All  that  are  known 
belong  to  the  tertiary  epoch.  Remains  of  a  species,  20  feet  in  length,  have 
been  found  in  the  London  clay  at  Sheppey.  Doubtful  indications  of  fossil 
Crotali  exist  in  the  vicinity  of  Brussels. 

A  scientific  exposition  of  the  Ophidia^  according  to  their  natural  afiini- 
ties,  is  a  matter  of  considerable  difliculty,  as  the  recent  discovery  of 
numerous  new  species,  and  the  obscurity  which  hangs  over  many  of  the 
old,  have  completely  unsettled  the  older  views  on  this  subject.  In  no 
other  department  of  Zoolc^  have  the  views  of  systematists  been  more  at 
variance  with  each  other  than  in  that  of  Opkiology ;  the  important  labors 
of  Oppel,  Kitzinger,  Bonaparte,  Schlegel,  Gray,  and  others,  only  serving  to 
render  this  truth  more  conspicuous.  We  shall,  with  J.  E.  Gray,  divide  the 
order  into  five  families :  CrotalidoB,  Viperidcß,  Hydridas,  Boidca,  and  Colu- 
bridcB ;  the  two  first  arranged  under  a  sub-order  Viperina,  the  remaining 
three  under  Coluhrina, 

Sub-order  1.     Viperina. 

This  sub-order  includes  most  of  the  species  which,  on  account  of  their 
venomous  properties,  have  been  the  terror  of  mankind.    They  are  dis- 
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tributed  over  most  of  the  world,  being  much  more  abundant,  however,  in 
tropical  and  sub-tropical  latitudes.  The  first  and  most  characteristic 
feature  is  the  scarcity  of  small  teeth  in  the  jaws.  The  upper  jaw  presents 
few  if  any  teeth  on  its  exterior,  contrasting  strikingly  in  this  respect  with 
harmless  colubrine  snakes,  in  which  the  teeth,  though  small,  are  in  very 
great  numbers.  This  absence  of  prehensile  instruments  is  more  than 
compensated  by  the  formidable  poison  fangs.  These  are  situated  in  the 
diminutive  superior  maxillary  bone,  which  is  so  articulated  to  the  external 
pterygoid  bone  that  when  the  latter  is  pulled  back  by  the  muscle  of  the 
jaw  the  maxillary  is  drawn  back  also,  and  its  attached  fangs  are  imbedded 
in  the  soft  mucous  gum,  with  the  point  directed  backwards.  On  the  other 
hand,  a  drawing  forward  of  the  pterygoid  pushes  up  the  maxillary,  and  the 
fangs  then  stand  more  or  less  perpendicular  to  the  roof  of  the  mouth.  The 
fang  itself  consists  of  a  tube,  very  sharp  at  the  point,  and  formed  by  the 
bending  over  of  the  sides  of  the  growing  tooth,  leaving  a  seam  in  front, 
which  ultimately  becomes  wholly  or  partly  obliterated.  A  tin  tube,  bent 
up,  but  not  soldered,  and  cut  off  obliquely  below,  so  as  to  form  a  cutting 
point,  affords  a  good  illustration  of  the  character  of  the  fang ;  or  else  we 
may  imagine  a  solid  conical  tooth,  flattened  out  and  bent  so  as  to  form  a 
hollow  tube.  The  glands  which  secrete  the  poison  are  situated  one  on 
each  side  of  the  posterior  part  of  the  head,  and  consist  of  lobules  which 
discharge  the  venom  into  the  common  duct  continuous  with  the  hollow  of 
the  fang.  These  glands  are  surrounded  by  a  strong  aponeurotic  bag  in 
connexion  with  muscles  which  are  capable  thereby  of  exerting  a  powerful 
compression,  and  of  forcing  out  the  venom  with  great  violence  into  a 
wound. 

Antidotes  to  the  bite  of  venomous  serpents  have  been  anxiously  sought 
for  in  all  countries  where  such  species  exist.  No  directions  applicable  to 
all  possible  cases  can  be  given,  but  the  following  indications,  chiefly  by  Dr. 
Leuz,  as  the  result  of  his  long  continued  observations  on  the  European 
viper,  are  worthy  of  all  attention,  as  applicable  in  general  to  the  rattle- 
snakes and  copperheads  of  our  own  country. 

No  time  is  to  be  lost  in  obtaining  assistance  after  being  bitten  by  a 
serpent ;  if  a  pair  of  sliarp  scissors  or  a  knife  be  at  hand,  open  up  the 
wound  immediately  and  allow  it  to  bleed  freely,  after  which  it  is  to  be  well 
washed ;  if  the  wound  be  a  simple  scratch,  washing  alone  will,  perhaps, 
suffice.  If  the  bite  is  not  to  be  managed  in  this  way,  endeavor  to  apply,  as 
soon  as  possible,  a  powerful  pressure  to  the  wound,  by  laying  a  small 
pebble  or  other  minute  object  directly  on  (not  merely  near)  it,  tying  round 
a  handkerchief,  or  using  the  finger,  to  keep  up  a  direct  pressure  on  the 
spot,  and  continuing  this  application  until  the  place  affected  can  be  conve- 
niently cut  out,  or  cupping-glasses  applied.  As  long  as  the  direct  pressure 
lasts  there  will  be  no  absorption  of  the  poison,  and  if  no  other  application 
be  possible  the  thumb  may  be  kept  upon  the  wound  until  help  can  be 
obtained.  The  puncture  of  the  wound  may  sometimes  be  reached  by  the 
mouth  of  the  patient  or  a  companion,  in  which  case  prompt  suction  of  the 
spot  may  render  further  remedies  unnecessary.  This  may  be  done  by  the 
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operator  with  impunity  if  the  mouth  be  sound,  as  the  virulence  of  the 
poison  is  only  manifested  when  introduced  into  the  circulation ;  repeated 
experiment  has  shown  that  a  moderate  amount  may  be  taken  into  the 
stomach  without  danger.  A  well  fitted  syringe,  with  rather  a  long  nozzle, 
is  often  used  to  great  advantage  in  sucking  out  the  poison,  the  same 
purpose  also  being  answered  by  cupping  instruments.  If  none  of  these 
methods  can  be  employed,  and  the  venom  has  become  absorbed,  then 
attention  must  be  turned  towards  the  proper  internal  remedies,  those 
merely  external  being  of  no  further  avail.  The  wound  is  to  be  carefully 
bathed  with  chlorinated  water,  or  with  water  to  which  has  been  added 
some  chloride  of  lime,  and  the  patient  put  to  b^d.  Of  the  internal  appli- 
ances now  to  be  made  we  have  our  choice  of  two  kinds  :  the  first  consists  in 
employing  some  sudorific,  by  which  a  copious  perspiration  may  be  brought 
about ;  this,  though  not  always  successful,  is  yet  almost  always  advisable. 
The  second  remedy  is  chlorine,  which  is  to  be  used  instead  of  the  sudorific ; 
this  may  be  in  the  form  of  chlorinated  water,  or  of  the  chloride  of  lime 
dissolved  in  water. 

It  is  almost  needless  to  add  that  many  of  the  applications  to  a  serpent 
bite,  such  as  a  chicken  stripped  of  its  feathers,  &c.,  depend  almost  entirely 
for  their  eflicacy  upon  the  controlling  influence  of  a  powerful  faith,  and  the 
same  may  likewise  be  said  of  many  of  the  vegetable  remedies.  The 
mucilaginous  juices  of  plants  in  general  appear  to  exert  a  controlling  influ- 
ence upon  the  result,  although  some  species,  as  Impatiens  pallida  and/w/fa 
(glassweed),  Eupatorium  perfoliatum  (boneset),  Plantago  major  (plan- 
tain), and  others,  appear  to  have  specific  influence.  The  use  of  alcoholic 
liquors,  as  brandy,  in  large  doses,  has  been  recommended  by  some  mem- 
bers of  the  Faculty.  Ammonia,  or  spirits  of  hartshorn,  olive  oil,  and  many  ■ 
other  substances,  to  be  applied  both  externally  and  internally,  have  all  had 
their  supporters.  Generally  speaking,  however,  the  only  sure  remedy  lies 
in  the  immediate  removal  of  the  poison  by  suction,  washing,  increased  flow 
of  blood,  excision  of  the  part,  <fec. 

We  have  thus  gone  into  some  detail  on  the  subject,  believing  it  to  be  of 
intrinsic  importance  in  a  country  abounding  in  venomous  serpents,  to  be 
aware  of  what  may  be  done  to  arrest  the  progress  of  an  affliction,  which,  if 
not  always  mortal,  is  yet  productive  of  a  great  deal  of  pain,  and  often 
chronic  affections  of  the  system. 

We  proceed  to  enumerate  in  brief  terms  the  remaining  characters  of  the 
sub-order  Viperina.  The  lower  jaw  is  provided  with  teeth  as  in  the  Colu- 
brina.  The  head  is  usually  broad,  so  as  to  exhibit  a  very  strongly  marked 
distinction  between  it  and  the  neck.  The  crown  is  generally  covered 
with  scales  much  like  those  of  the  back,  rarely  with  shields  or  plates.  The 
hinder  limbs  are  not  present  even  in  a  rudimentary  condition.  The  eyes 
are  on  the  side  of  the  head,  often  shaded  by  an  overhanging  brow ;  the 
nostrils  are  placed  at  the  side  of  the  snout,  near  the  tip.  The  two  families, 
included  in  the  sub-order,  are  distinguished  by  the  presence  or  absence  of 
a  pit  or  depression  between  the  eye  anü  the  nostril. 

Fam.  CrotalidcB.    Face  with  a  large  pit  on  each  side.     The  head  is 
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large  behind,  with  a  flat  crown,  which  is  covered  by  scales  (except  in  one 
or  two  genera,  which  have  plates).  The  belly  is  covered  by  broad  band- 
like shields,  and  there  are  no  spurs  or  rudimentary  feet  on  each  side  of  the 
anus.  The  species  are  all  more  or  less  venomous,  and  generally  ovo- 
viviparous. 

The  genus  Crotalus,  or  rattlesnake,  forms  the  type  of  this  family,  and 
its  species  are  distinguished  from  all  the  rest  by  the  presence  of  a  rattle  at 
the  end  of  the  tail.  This  consists  of  several  joints  of  a  horny  texture 
loosely  united  together,  so  that  when  quickly  vibrated  a  noise  is  produced 
much  like  that  of  peas  shaken  about  in  a  dried  bladder,  and  bearing  a 
considerable  resemblance  to  the  sound  produced  by  the  locust  or  cicada. 
There  are  two  or  three  species  of  the  restricted  genus  Crotalus  in  North 
America :  one  the  C.  durissus,  another  the  C.  adamanteu^.  The  former 
is  abundantly  distributed  throughout  the  United  States,  although  limited 
in  northern  extent,  and  rarely  found  north  of  the  parallel  of  45° ;  it  is  espe- 
cially conmion  in  the  Alleghany  region  of  the  United  States,  where  its 
habits  are  familiar  to  every  resident.  It  is  a  sluggish  animal,  and  not 
disposed  to  act  on  the  offensive,  so  that  a  person  may  pass  within  a  few 
feet  of  it  without  being  molested.  An  approximation  of  that  kind  is 
generally  followed  by  an  alarm  from  the  snake,  which  most  usually  pre- 
cedes any  blow.  The  animal  never  strikes  except  when  coiled,  and  rarely, 
if  ever,  follows  a  retreating  enemy.  Its  food  consists  of  small  animals, 
rabbits,  squirrels,  rats,  birds,  (fee,  all  of  which  are  speedily  destroyed  by  a 
single  blow.  Even  dogs  are  sometimes  killed  by  them,  although  larger 
animals  are  not  generally  destroyed.  The  immense  Crotalus  adamanteus, 
or  diamond  rattlesnake  of  the  Southern  States,  is  vastly  more  formidable. 
This  species  appears  restricted  to  the  southern  coast  below  the  latitude  of 
North  Carolina,  and  has  been  known  to  exceed  eight  feet  in  length,  with  a 
thickness  equal  to  that  of  a  stout  man's  leg.  They  keep  much  about  the 
water,  and  have  hence  been  called  the  water-rattle,  in  distinction  from  the 
preceding  species,  which  affects  high  dry  land.  A  third  species,  common 
in  South  America,  is  C.  horridus,  sometimes  called  Cascavella,  and  repre- 
sented in  pi.  87,  fig.  5.  There  are  also  several  small  species  in  North 
America  belonging  to  an  allied  genus  Crotalophorus,  and  usually  termed 
ground  rattlesnakes.  These  have  the  head  covered  with  plates,  and  the 
rattles  very  small,  even  in  individuals  of  considerable  size.  One  of  the 
species,  called  the  Massasauga,  occurs  in  Northern  Ohio,  others  in  the 
Southern  States,  and  in  the  region  west  of  the  Mississippi. 

The  copperheads  (genus  Trigonocephalus)  of  America  are,  if  possible, 
more  dreaded  than  even  the  rattlesnakes,  owing  to  the  fact  that,  with  equal 
venom,  they  are  more  vindictive  and  give  no  warning  of  their  presence. 
The  most  generally  distributed  species,  T.  contortrix,  is  fond  of  damp 
meadows,  where  it  is  often  revealed  to  the  cost  of  persons  engaged  in 
mowing  or  passing  through.  They  not  unfrequently  get  into  cellars, 
where  they  perform  an  acceptable  service  in  destroying  mice  and  rats. 
The  water-moccasin  of  the  Southern  States  (T.  piscivorus)  is  the  pest  of 
rice  plantations,  where  negroes  are  often  bitten.  This  species  lives  in  the 
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water,  much  like  the  hannless  water-snakes  of  the  Middle  States,  and  like 
them  may  frequently  be  observed  lying  over  bushes  which  overhang  the 
water,  into  which  they  plunge  at  the  slightest  alarm.  Another  species,  T. 
lanceolatus,  or  the  fer  de  lance  (pi  86,  ßg.  3),  is  abundantly  distributed 
through  several  of  the  West  India  Islands,  where  it  inhabits  all  kinds  of 
situations.  Their  favorite  resort  is  the  sugar  plantations,  where  they  prove 
fatal  in  many  instances  to  the  unlucky  laborers. 

All  the  poisonous  serpents  of  North  America  have  been  referred  to  in 
the  preceding  remarks,  and  none  except  the  rattlesnakes,  copperheads,  and 
water-moccasins,  are  to  be  feared  in  the  slightest  degree.  The  last  men- 
tioned species  does  not  occur  north  of  Virginia,  nor  does  the  Crotalus 
adamanteus,  so  that  in  the  whole  Middle  and  Northern  States  there  are 
but  two  venomous  species,  the  banded  rattle^ake  and  the  copperhead, 
both  of  which  are  readily  recognisable.  Nothing  can  be  more  ridiculous 
than  a  fear  of  the  common  watersnakes,  greensnakes,  blacksnakes,  garter- 
snakes,  housesnakes,  and  other  species.  It  is  true  that  many  of  these  show 
fight  when  attacked,  and  many  even  inflict  a  wound  with  their  teeth,  though 
this  can  never  be  more  than  a  scratch  which  may  draw  blood  freely,  but 
will  not  produce  any  more  unpleasant  consequences  than  the  scratch  of  a 
pin  or  of  the  point  of  a  knife.  The  same  may  be  said  of  the  blowing  or 
hissing  snakes  of  the  genus  Heterodon,  usually  termed  viper  or  adder  in  the 
United  States,  and  which  present  a  formidable  appearance  from  flattening 
the  head  and  whole  body  when  irritated. 

The  family  Viperidce,  with  the  poisonous  apparatus,  as  the  Crotalidce,  is 
distinguished  by  the  absence  of  the  pit  or  depression  on  each  side  of  the 
face.  Of  the  20  species  and  9  genera  of  this  family,  none  are  found  in 
America.  The  most  conspicuous  and  typical  species  is  the  viper  of 
Europe,  Vipera  berus  (pL  87,  ßg.  2),  which  is  pretty  generally  distributed 
and  greatly  feared,  although  far  from  being  so  formidable  as  the  copper- 
heads and  rattlesnakes  of  the  United  States.  Great  pains  are  taken  to 
destroy  the  species,  although  ineffectually,  owing  to  their  rapid  repro- 
duction ;  in  Gotha,  Coburg,  and  Meiningen,  a  stated  price  per  head  is  paid 
for  them  by  the  civil  authorities.  The  famed  Aspic  or  asp  of  antiquity  is 
another  species  of  viper  (F.  aspis)  found  along  the  Mediterranean.  The 
horned-viper  (Cerastes  comutus,  pi,  87,  ßg.  3)  is  a  common  inhabitant  of 
the  sandy  desert  of  Africa,  and  is  remarkable  for  having  a  group  of 
elevated  horn-like  scales  over  each  eye. 

The  celebrated  Cobra  di  capello,  or  hooded-snake  (Naia  tripndians,  pi, 
Sßjßg,  4),  is  a  species  which  has  been  variously  allotted  by  herpetologists, 
and  even  placed  among  the  Colubrine  snakes.  It  is  an  inhabitant  of  the 
East  Indies,  where  it  is  often  tamed  by  jugglers  and  taught  to  dance  to  their 
rude  music.  This  class  of  persons  appear  capable  of  exercising  some 
peculiar  influence  over  the  cobras,  by  means  of  which  they  are  enabled  to 
handle  them  with  impunity.  Another  genus,  of  which  one  East  India 
species,  Platurus  laticaudatus,  is  figured  in  pi,  90,  ßg,  8,  has  been 
referred  to  the  Colubridcs.  It  lives  in  the  water,  and  is  very  dangerous  to 
bathers. 
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Sub-order  2.  Coluhrina. 

In  the  Coluhrina  we  miss  the  highly  developed  poison  fangs  which  are 
so  conspicuous  in  the  Viperina  ;  and  the  upper  maxillary  bones,  or  edges  of 
the  jaw,  are  well  supplied  with  teeth.  Some  few  of  the  species,  however, 
are  poisonous,  this  being  especially  the  case  with  the  HydridcBy  or  water- 
snakes,  of  the  East  Indies.  Their  venom  fangs,  however,  are  small,  and 
there  are  several  teeth"»  a  line  behind  the  fangs.  The  head  is  of 
moderate  size,  not  conspicuously  wider  than  the  neck,  and  the  crown  in 
one  family  is  covered  by  a  regular  shield.  Of  the  three  families  of  the 
sub-order,  Hydridce,  Boidce,  and  Colubridce,  the  two  first  have  the  belly 
covered  with  small,  narrow,  elongated  scales,  like  those  of  the  back ;  while 
in  the  Colubridce  the  belly  is  covered  with  large,  broad  plates,  each  one 
extending  entirely  across  the  abdominal  surface. 

Fam,  HydridcB,  This  family,  the  species  of  which  live  almost  alto- 
gether in  the  water  of  seas,  lakes,  and  rivers,  are  distinguished  from  the 
Boidce,  with  which  they  agree  in  the  small  scales  on  the  belly,  by  the 
entire  absence  of  spurs  on  each  side  of  the  anus,  like  rudimentary  feet. 
The  ventral  scales  are  narrow,  hexagonal,  or  bandlike;  the  eyes  and 
nostrils  look  upwards,  the  latter  generally  placed  in  the  middle  of  a 
shield  with  a  slit  or  groove  to  its  outer  edge ;  the  fangs  are  of  moderate 
size,  intermixed  with  the  maxillary  teeth ;  the  pupil  is  small  and  round, 
and  the  tail  is  usually  compressed  into  an  oar,  but  sometimes  conical. 
Very  many  are  poisonous.  The  species  with  compressed  tails  belong- 
ing to  Pelamis,  Lapemis,  Hydras,  &c.,  are  true  snakes,  coiling  them- 
selves up  on  the  shore,  where  they  lay  their  eggs.  Their  food  is  said 
to  consist  of  seaweeds,  although  perhaps  incorrectly.  They  are  often 
found  asleep  on  the  surface  of  the  sea,  and  are  then  easily  caught,  as  they 
cannot  descend  without  first  throwing  themselves  on  their  backs,  probably 
to  expel  the  air  from  their  large  vesicular  lungs.  They  are  often  thrown 
ashore  by  the  surf,  and  are  occasionally  found  in  fresh  water,  having  been 
brought  in  by  the  tide,  but  they  appear  unable  to  live  long  out  of  salt 
water.  The  fishermen  of  the  Eastern  seas  often  catch  them  in  their  nets, 
and  hold  them  in  great  dread  on  account  of  the  venom  of  their  bite.  The 
species  with  conical  tails  appear  to  live  principally  in  fresh  waters.  Some 
recent  authors  have  placed  North  American  species  under  this  family, 
though  apparently  with  much  impropriety  {Helicnps  abacurus,  and  erythro- 
grammus  of  Holbrook,  with  some  others).  PL  90,  fig,  7,  represents  Achro- 
chordus  javnnica,  a  species  of  this  family  from  Java. 

Fam,  BoidcB,  In  this  family,  which  contains  species  not  poisonous, 
indeed,  but  terrific  on  account  of  their  gigantic  size,  we  find  the  ventral 
scales  or  shields  to  be  narrow,  transverse,  and  often  six-sided.  The  hinder 
limbs  are  developed  under  the  skin,  formed  of  several  bones,  and  ending  in 
a  short  exserted  spur,  placed  one  on  each  side  by  the  vent.  The  tail  is 
short,  generally  prehensile,  and  the  pupil  is  oblong  and  erect,  except  in  the 
genus  Tortrix. 
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One  of  the  best  known  species  of  Boidcs  is  the  anaconda  (Eunectes 
murinusy  pi.  74,  fig.  62).  It  is  found  in  Brazil,  and  is  said  to  attain  to  a 
length  of  40  feet,  although  the  specimens  exhibited  in  museums  and  mena- 
geries rarely  exceed  10  or  15.  In  a  wild  state  it  is  often  found  with  the 
tail  coiled  round  a  tree  on  the  river's  edge,  and  the  body  floating  in  the 
water,  thus  awaiting  the  approach  of  its  prey.  It  feeds  on  animals  of 
moderate  size,  peccaries,  agoutis,  <fec.,  which  it  kills  by  ci-ushing,  and 
then  swallows  whole,  but  does  not  disdain  fish,  frogs,  6lc,  Little  fear 
is  experienced  by  the  inhabitants  of  the  country,  as  it  is  quite  timorous  and 
rarely  disposed  to  attack  man. 

The  Boa  Constrictor  (pi.  86,  fig.  5)  is  another  familiar  species  from 
Brazil ;  it  is  more  terrestrial  in  its  habits  than  the  anaconda,  keeping  in  dry 
desert  situations,  among  bushes,  trees,  and  rocks.  It  readily  climbs  trees, 
from  which  it  hangs  suspended  by  its  prehensile  tail,  ready  to  drop  upon 
any  unlucky  animal  which  may  pass  beneath.  Like  the  anaconda,  it  is 
destroyed  in  various  ways,  by  shooting,  lassoing,  noosing,  &c.  The  thick 
skin  is  frequently  tanned  and  converted  into  leather  for  boots  and  saddles. 
The  fat  is  made  use  of  for  various  fanciful  purposes,  and  the  dried  excre- 
ment employed  as  medicine.  Another  species,  Boa,  or  rather  Xiphosoma 
caninum,  from  Brazil,  is  represented  in  pL  87 y  fig.  4.  The  giant  snakes  of 
the  Old  World  belong  chiefly  to  the  genus  Python. 

Fam.  ColubridcB.  In  this,  the  last  family  of  Ophidia,  we  find  species 
which  are  very  rarely  provided  with  poisonous  fangs.  The  belly  is  covered 
with  broad  scales,  and  there  are  no  rudiments  of  hind  feet  as  in  the  last 
family.  The  tail  is  conical  and  tapering,  and  rarely  compressed.  The 
nostrils  are  open  and  placed  at  the  side  of  the  snout,  near  the  top.  The 
head  is  most  generally  covered  with  regular  plates,  which  by  their  number 
and  shape  aflford  excellent  distinctive  characters.  They  are  distributed  all 
over  the  world,  and  are  in  much  greater  number,  both  of  individuals  and 
species,  than  in  any  other  family  of  Ophidia. 

This  family  is  especially  abundant  in  the  United  States,  where  it  occurs 
under  two  principal  types,  Coluber  and  Tropidonotus,  with  several  sections 
of  less  extent.  The  genus  Coluber  embraces  most  of  the  larger  familiar 
species  with  the  scales  smooth  and  without  a  longitudinal  ridge  along  the 
centre  of  each,  as  in  Tropidonotus.  The  body  is  generally  slender  and 
cylindrical,  and  incapable  of  being  flattened  in  a  horizontal  plane  like 
Tropidonotus.  They  are  rarely  seen  in  the  water,  and  are  mostly  oviparous, 
the  eggs  being  deposited  in  decayed  wood,  sand,  or  other  localities.  The 
other  genus,  Tropidonotus,  on  the  other  hand,  possesses  the  power  of 
depressing  the  body,  and  is  generally  viviparous,  the  eggs  being  developed 
in  the  oviduct.  Coluber  constrictor,  or  the  Black  Snake,  is  a  familiar 
instance  of  the  American  species  of  Coluber.  It  is  abundant  in  all  parts 
of  the  country,  and  sometimes  attains  the  length  of  six  feet.  It  climbs  trees 
with  great  readiness,  and  moves  over  the  ground  with  much  velocity. 
Numerous  stories  are  current  of  their  pursuing  individuals,  and  thereby 
earning  their  common  name  of  "  Racers."  It  is  quite  possible  that  under 
some  circumstances  they  may  follow  after  a  person  who  flies  in  terror 
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before  them,  but  such  is  not  the  experienoe  of  herpetologists,  with  whom  the 
case  is  exactly  reversed  ;  the  snake  here  being  usually  the  fugitive,  and  too 
often  escaping  by  his  superior  agility,  thus  also  eluding  the  just  claims  of 
science  to  his  body. 

The  agility  with  which  the  black  snake  can  climb  trees  renders  it  a 
formidable  enemy  to  young  birds  and  squirrels  in  their  nests.  The  fabled 
fascination  exerted  by  the  serpent  in  all  probability  has  reference  to  the 
distress  occasioned  by  his  vicinity  to  a  bird  with  a  brood  of  young,  the 
whole  of  which  are  sometimes  devoured  at  a  meal.  It  is  needless  to  add, 
after  what  has  already  been  said  on  the  subject,  that  the  black  snakes,  and 
all  other  colubrine  snakes  of  North  America,  are  perfectly  harmless.  A 
closely  allied  black  species,  called  Coluber  aUeghaniensis,  attains  to  a 
much  larger  size  than  the  Constrictor,  individuals  of  7  and  8  feet  not  being 
very  rare.  This  is  much  more  gentle  than  the  other,  rarely  manifesting 
any  inclination  to  bite,  which  the  more  common  true  black  snake  is  very 
apt  to  do.  The  black  snakes,  as  well  as  some  other  large  colubrine  species, 
often  engage  in  deadly  battle  with  the  rattlesnakes,  and,  strange  to  say, 
usually  come  off  victorious,  owing  to  their  superior  agility,  and  the  quick- 
ness with  which  they  evade  the  poison  thrusts  of  their  antagonists,  and 
secure  an  opportunity  of  squeezing  them  to  death. 

The  type  of  the  genus  Tropidonotus  is  found  in  the  familiar  garter  snake, 
T,  sirtalisy  the  most  abundant  species  in  this  country.  Like  all  of  its 
genus,  it  is  frequently  found  about  the  water,  but  as  often  on  high  dry  land. 
Its  fecundity  is  very  great,  as  in  one  instance  eighty-one  young,  of  over 
nine  inches  in  length  each,  were  taken  from  a  single  female.  The  water 
snake  of  the  Middle  States  (7.  sipedon)  is  a  species  sometimes  called 
moccasin,  and  wrongly  dreaded  as  venomous,  on  account  of  its  supposed 
identity  with  the  species  of  the  lowlands  of  Georgia.  Other  species  are, 
T,  leberis,  dekat/i,  4^.     PL  86,  fig,  2,  represents  the  European  T,  natrix. 

We  shall  conclude  this  subject  by  a  brief  consideration  of  some  other 
American  species  with  that  of  an  interesting  African  genus.  In  addition  to 
the  colubrines  already  enumerated,  there  is  the  beautiful  Coluber  vernalise  or 
green  snake,  found  rather  abundantly  in  the  Northern  and  more  rarely  in  the 
Middle  States.  In  the  South  it  is  replaced  by  the  beautiful  green  Leptophis 
cBstivus.  A  long,  slender,  exceedingly  swift  species  of  the  Southern  States 
{Psammophis  f^gelliformis)  is  called  the  whip  snake.  The  diamond  or 
ring  snake,  Coronella  sayi,  is  conspicuous  for  its  minute  white  specks 
scattered  all  over  a  black  ground.  It  is  one  of  the  species  most  frequently 
engaged  in  successful  conflict  with  the  rattlesnake.  Elaps  fulvus  is  a 
beautiful  species,  variegated  with  rings  of  red,  black,  and  yellow,  known  in 
its  abode,  the  Southern  States,  as  the  harlequin  or  scarlet  snake.  It  has 
one  large  immovable  fang  on  each  side  of  the  upper  jaw,  which  is  perhaps 
provided  with  a  rudimentary  poison  gland,  but  the  animal  is  considered  to 
be  perfectly  harmless.  A  South  American  species  {E,  coraUinus)  of  equal 
beauty  and  harmlessness,  is  represented  in  pL  90,  fig.  9.  The  Heierodons 
have  already  been  referred  to  under  the  name  of  adder  or  viper.  Of  two 
large  and  common  species,  If.  niger  and  platyrhintu,  known  as  black  and 
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yellow  vipers,  neither  is  poisonous,  nor  even  in  the  slightest  degree  noxious, 
although  of  quite  terrific  appearance  and  demeanor  when  enraged. 

An  exceedingly  interesting  illustration  of  the  special  provision  which 
nature  sometimes  makes  for  particular  cases  is  seen  in  the  African  genus 
Deirodon.  To  this  has  been  imputed  the  instinct  of  living  almost  entirely 
on  the  eggs  of  birds,  and  its  whole  organization  fits  it  expressly  for  this  end. 
The  mouth  is  entirely  without  teeth,  at  least  in  the  adult,  so  that  nothing 
interferes  to  prevent  the  ready  entrance  of  an  egg  into  the  open  jaw,  and 
there  is  no  liability  of  its  losing  any  of  the  contents  by  a  premature  breakage. 
The  inferior  spinous  processes  of  the  seven  or  eight  inferior  cervical  vertebrae 
project  with  the  cesophagus,  where  they  are  capped  by  a  layer  of  hard 
cement  and  made  to  resemble  long  sharp  teeth.  The  descending  eggs  press 
against  these  teeth  and  are  sawed  open  longitudinally,  and  then,  crushed  by 
the  contractions  of  the  gullet,  are  carried  into  the  stomach,  where  the  shell 
is  probably  dissolved  by  the  gastric  juice  and  digested  with  the  contents. 


Order  3.     Saüria. 

The  third  order  of  Reptiles,  the  Sauria  or  Lizards,  embraces  species  of 
very  diversified  character,  especially  when  we  take  into  consideration  certain 
fossil  forms.  Their  size,  too,  varies  from  that  of  a  few  inches  to  30  feet,  as 
in  some  recent  crocodiles.  This  magnitude,  however,  is  far  exceeded  by 
certain  extinct  species.  The  body  is  generally  cylindrical,  sometimes 
slightly  depressed,  elongated,  and  with  a  skin  provided  with  scales  (photides), 
granulations,  or  bony  plates.  The  photides  they  share  with  the  Ophidia, 
and  the  two  orders  are  thus  distinguishable  from  Batrachia,  only  a  single 
family  of  which,  the  CoBciliadcB,  has  minute  cycloidal,  fish-like  scales,  nearly 
concealed  in  the  folds  of  the  skin.  By  the  four  feet  they  are  distinguishable 
from  serpents,  although,  in  a  few  instances,  these  members  are  partly  or 
entirely  wanting  externally.  The  feet,  when  present,  are  usually  provided 
with  true  claws,  supported  on  the  terminal  phalanges.  The  tail  is  developed 
to  a  greater  or  less  extent,  while  the  cloaca  presents  itself  externally  as  a 
transverse  slit.  The  almost  universal  presence  of  an  external  meatus 
auditorius,  or  at  least  of  a  tympanum  (excepting  in  Acontias,  Typhline,  and 
a  few  others),  distinguishes  the  Sauria  from  the  Ophidia ;  as  also  the  presence 
of  a  sternum,  connected  with  the  vertebral  column  by  movable  ribs,  and 
the  greater  immobility  of  the  bones  of  the  head.  The  rami  of  the  lower 
jaw  are  firmly  united  together,  and  the  entire  skull  is  compact.  Few 
Sauria  are  without  movable  eyelids,  although  these  are  occasionally  very 
rudimentary.  The  teeth  are  variously  disposed,  as  will  be  seen  when  we 
come  to  consider  the  different  families.  Many  species  are  only  known  to 
us  in  a  fossil  state,  these  generally  of  great  size. 

Fam,  1.  SdnddcB,  This  family,  standing  at  the  foot  of  the  great  order 
of  Saurians,  is  characterized,  in  the  first  place,  by  the  possession  of  large 
plates  on  the  top  of  the  head,  which  are  in  contact  along  the  edges ;  and  by 
their  angular  and  regular  shapes,  closely  resemble  the  homologous  plates  oi 
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serpents.  By  this  character  the  ScincicUB  are  distinguishable  from  the  other 
Saurians,  excepting  the  ChalcididcB  and  LacertidcB,  The  rest  of  the  body  is 
covered  by  imbricated  and  smooth  scales,  with  rounded  margins  arranged 
in  quincunx,  much  as  in  fishes  :  those  of  the  belly  and  sides  are  nearly  of 
the  same  shape  and  size  as  those  of  the  back.  By  this  latter  feature  they 
are  distinguishable  from  the  Lacertidce,  in  which  the  ventral  scales  are 
much  larger  than  the  dorsal,  with  the  outlines  angular.  The  absence  of  a 
furrow  or  lateral  fold  of  skin,  extending  along  the  flanks,  as  also  the  imbri- 
cated or  mailed  scales,  separates  them  from  the  Chakididce.  The  spines 
and  crests  of  other  Saurians  are  never  found  in  this  family.  The  tongue  is 
free,  broad,  not  playing  in  a  sheath,  and  slightly  emarginate  anteriorly.  It 
is  fleshy,  and  usually  covered  with  papillae ;  sometimes  with  scales,  or  filiform 
appendages. 

The  ScincidcB  are  variously  distributed  throughout  the  world.  The 
largest  number  of  species  is  found  in  Australia,  then  Asia,  next  Africa, 
and  finally  America.  Europe  counts  but  six  species.  Five  species  are 
found  in  the  United  States. 

The  family  may  conveniently  be  divided  into  three  sub-families,  according 
lO  certain  peculiarities  about  the  eyes. 

Sub,  Fam.  Saurophthalmoi.  This  section  is  known  by  the  possession 
of  movable  eyelids,  which,  as  in  most  air-breathing  vertebrata,  can  come 
together  so  as  completely  to  cover  the  eye.  Most  of  the  species  are  provided 
with  four  feet ;  some,  however,  have  but  two,  while  others  again  appear  to 
be  entirely  deprived  of  these  appendages.  None  of  them  appear  to  have 
inguinal  or  femoral  pores.  The  lowest  form  of  the  Saurophthalmian  Scinks 
is  presented  in  the  genus  Acontias,  but  one  species  of  which.  A,  meleagris, 
a  native  of  South  Africa,  is  known  to  naturalists.  With  a  striking  resem- 
blance to  a  serpent,  in  the  absence  of  feet  and  of  a  tympanic  orifice,  it  has 
most  of  the  characters  of  the  Scincidae.  The  eyes  are  very  minute,  and 
there  is  but  a  single  (inferior)  eyelid.  Another  genus,  Ophiomorus,  resem- 
bling the  last,  is  found  in  Southern  Europe.  The  best  known  representative 
of  the  apodal  scinks  is  the  blind  or  slow  worm,  Anguis  fragilis  {pi.  74, 
fig,  63,  and/>/.  SI,  fig.  1).  This  beautiful  animal  is  found  in  various  parts 
of  Europe,  making  its  appearance  early  in  the  spring,  and  retiring  to  winter 
quarters  about  October.  Its  food  consists  principally  of  slugs  and  earth- 
worms. About  the  end  of  August  the  female  lays  8  to  16  eggs,  from  which 
the  young  escape  very  shortly  after  their  deposit,  development  having 
proceeded  for  a  considerable  time  in  the  oviduct.  The  animal  is  perfectly 
innocuous,  and  never  makes  any  attempt  to  bite. 

In  the  genera  Ophiodes,  Soridia,  and  Scelotes,  we  have  the  first  external 
indications  of  feet,  in  the  form  of  two  feeble  posterior  extremities,  which 
exhibit  a  division  into  toes  in  the  latter  genus  only.  The  first  of  these  is 
South  American,  the  two  last  South  African. 

Anterior  extremities  first  present  themselves  in  the  genus  Evesia,  where, 

however,  with  the  hind  feet,  they  exist  as  mere  stumps  without  any  toes. 

In  Nessia,  each  foot,  although  still  very  rudimentary,  is  terminated  by  three 

nearly  equal  toes,  provided  with  claws.    Brachystopus,  a  South  African 
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reptile,  has  the  anterior  feet  without  toes,  the  posterior  with  two  each. 
This  case  is  exactly  reversed  in  the  genus  Brachymeles,  where  the  anterior 
feet  have  two  toes,  the  posterior  none.  In  the  Australian  Chelomeks,  each 
foot  has  two  toes ;  while  Heteromeks  (from  Algiers)  has  two  toes  on  the 
fore,  and  three  on  the  hind  feet.  Sqys,  represented  by  a  single  species, 
S.  chalcides  (pL  87,  fig.  6),  a  native  of  Southern  Europe,  exhibits  three 
toes  on  each,  rather  weak,  foot.  In  Tetradactylus  we  find  four  toes  on 
each  foot ;  in  Campsodactylus,  five  toes  in  front,  and  four  behind ;  and  in 
Heteropus,  four  in  front,  and  five  behind.  Finally,  Trachysaurus  and 
Gongylus  have  five  toes  to  each  foot.  The  above  illustrations,  far  from 
embracing  the  whole  of  the  ScincidcB^  may  serve  as  an  indication  of  the 
great  variety  of  structure  and  appearance,  presented  by  this  extensive 
family. 

To  us,  the  most  interesting  genera  of  Saurophthalmian  scinks  are  Plestio- 
don  and  Lygosoma,  these  being  the  only  ones  which  are  found  in  the  United 
States.  The  species,  of  various  size,  are  known  in  the  Southern  States,  indis- 
criminately, as  scorpions,  and  dreaded  as  venomous.  They  are,  however, 
like  all  reptiles,  excepting  a  few  serpents,  perfectly  free  from  any  such 
properties,  although  the  larger  individuals  may  be  capable  of  inflicting  a 
severe  bite.  Only  one  species,  Plestiodon  fascialus,  is  found  in  the 
North,  the  rest  rarely  occurring  north  of  Maryland.  The  largest 
species,  P,  americanus,  sometimes  attains  a  length  of  25  inches.  The 
smaller  species  are  usually  found  about  old  logs,  their  food  consisting  of 
minute  insects.  Plestiodon  aldrovandii,  an  Egyptian  species,  is  represented 
in  pL  81,  fig,  31.  The  genus  Scincus,  as  at  present  restricted,  embraces 
but  a  single  species,  8,  officinalis  (pL  89,  fig.  4).  This  animal,  a  native  of 
Northern  Africa,  has  been  celebrated  from  the  time  of  Pliny,  for  certain 
supposed  medicinal  virtues,  for  which  reason  it  was  long  considered  as  one 
of  the  most  valuable  articles  of  the  pharmacopoeia,  and  even  now  is  kept  by 
the  druggists  of  Southern  Europe.  It  was  supposed  to  be  effectual  in  all 
eruptive  diseases,  but  the  chief  application  was  as  an  aphrodisiac.  Gongylus 
ocellatus  {pi  74,  fig.  71)  is  a  common  European  reptile. 

The  second  sub-family  of  Sdncidce  is  that  of  the  Ophiophthalmi,  in  which 
the  eyes,  like  those  of  serpents,  are  either  entirely  deprived  of  eyelids,  or 
else  have  these  in  the  form  of  a  narrow  ring,  partly  or  entirely  surrounding 
the  eye.  Two  of  the  species  exhibit  a  series  of  pores  along  the  anterior 
margin  of  the  cloaca ;  none,  however,  have  femoral  pores.  Most  of  the 
species  are  natives  of  New  Holland.  The  genus  Hysteroptcs,  with  a  highly 
serpentiform  body,  is  without  fore-feet,  the  posterior  being  very  feeble,  and 
flattened,  without  any  division  into  fingers.  (H.  novce  hollandice  is  repre- 
sented in  pi.  74,  fig.  68.)  Other  genera  have  four  feet,  variously  provided 
with  toes. 

The  third  and  last  sub-family,  the  Typhlophtfialmi,  comprises  species 
which  are  perfectly  blind,  having  the  eyes  so  minute  as  to  be  entirely 
rudimentary.  There  are  but  two  species  known,  <Jhe,  Dihamus  novcB-guinece, 
with  posterior  remiform  feet,  the  other,  Typhline  cuvierii,  an  inhabitant  of 
South  Africa,  without  any  feet  whatever. 
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Farn,  2.  ChalcididcB.  This  family,  with  a  striking  resemblance  in 
external  form  to  some  members  of  the  last,  is  readily  distinguishable,  as 
already  remarked,  by  the  different  disposition  of  the  scales,  or  the  markings 
of  the  skin,  and  by  the  lateral  furrow  found  in  many  species.  We  find 
some  species  provided  with  four  legs,  others  with  but  two ;  while  another 
series,  again,  is  entirely  serpentiform  in  appearance,  owing  to  the  absence 
of  these  members  exterior  to  the  skin.  There  is  rarely  any  constriction 
posterior  to  the  head,  answering  to  a  neck,  the  body  and  head  being  usually 
continuous.  The  scales,  instead  of  being  imbricated  or  arranged  like  those 
of  most  fishes,  are  disposed  in  whorls  or  rings  inclosing  the  body.  In  other 
cases,  where  the  scales  (photides)  are  absent,  furrows  in  the  indurated  skin 
present  similar  markings.  The  dorsal  and  ventral  scales,  like  those  of  the 
Scincidce,  and  unlike  what  we  shall  find  to  be  the  case  in  the  LacerticUB,  are 
arranged  much  in  the  same  manner,  and  are  of  no  striking  difference  in 
size.  The  teeth  are  not  implanted  in  the  jaws,  but  applied  along  the  inner 
margin,  thus  exhibiting  the  true  pleurodont  character.  The  tongue  is  free, 
slightly  extensible,  broad,  and  emarginate  at  the  tip,  clothed  with  filiform 
or  scaly  papillae,  and  not  playing  in  a  sheath.  The  ears  are  apparent  exter- 
nally in  some  species,  while  in  others  there  are  no  such  indications  of  them. 
The  eyes  are  generally  small,  and  slightly  developed.  Some  species  haye 
movable  eyelids ;  in  others  these  organs  are  not  movable ;  while  in  a  few 
the  skin  covers  the  entire  ball  of  the  eye. 

This  family  is  confined  mainly  to  Africa  and  America,  although  a  few 
species  are  found  in  other  regions  of  the  globe.  Mexico,  California,  and 
the  southern  United  States  contain  quite  a  number  of  them.  The  entire 
number  of  species  described  amounts  to  about  50,  arranged  in  16  genera. 

We  distinguish  the  ChakididcB  into  two  sub-families,  according  as  the 
skin  is  covered  with  scales  or  is  free  from  these  appendages.  The  first 
sub-family,  that  of  the  Ptychopleures,  possesses  true  scales  arranged  in  the 
manner  already  described.  All  the  species,  with  a  few  exceptions,  have  a 
longitudinal  furrow,  more  or  less  deep,  on  each  side;  and,  without  any 
exception,  are  in  the  possession  of  eyelids.  Some  species  possess  an 
external  auditory  cavity,  others  are  without  one.  The  first  genus  to  be 
mentioned  is  Ophiosaurus  {pi  l^,fig*  63),  an  inhabitant  of  North  America, 
and  known  as  the  **  glass  snake.''  This  animal,  although  usually  considered 
as  a  serpent,  may  readily  be  distinguished  by  the  compact  skull  and  non- 
dilatable  mouth,  the  fleshy  tongue,  the  external  auditory  cavity,  and  the 
peculiar  distribution  of  the  scales.  The  name  is  derived  from  the  fact  that 
a  slight  blow  is  sufficient  to  produce  a  fracture  of  the  very  brittle  body,  the 
muscles  of  which,  instead  of  the  longitudinal  arrangement  of  the  serpents, 
have  the  arrangement  in  hollow  cones  so  conspicuous  in  the  equally  brittle 
tails  of  lizards.  It  is  a  common,  although  entirely  erroneous  opinion,  that 
the  pieces  of  a  broken  glass  snake  will  reunite  after  a  time.  Two  species 
are  known  in  tlie  united  States,  one,  O.  ventralis,  restricted  to  the  Southern 
or  South-Eastem  States,  ^he  other,  O.  UnetUus,  occurring  in  the  South- 
West,  and  as  far  north  as  Michigan. 

In  the  genus  Pseudopus,  a  native  of  Eastern  Europe  and  of  Afirica,  we 
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have  indications  of  a  posterior  pair  of  extremities,  in  the  form  of  scaly, 
undivided  appendages,  one  on  each  side  of  the  anus.  The  single  species  is 
known  in  Russia  as  the  sheltopusik.  The  genus  Ckalcides,  whose  species 
are  mainly  South  American,  has  both  pairs  of  extremities,  but  in  a  rudi- 
mentary state.  The  anterior  pair  terminates  in  three  or  four  scaly  tubercles, 
while  the  posterior  is  represented  by  two  slender  spines.  By  the  absence 
of  an  external  auditory  cavity,  it  is  distinguished  from  Chamcesaurus,  in 
which  none  of  the  rudimentary  extremities  exhibit  any  subdivision.  The 
genus  Saurophis  introduces  us  to  the  species  having  more  highly  developed 
extremities.  Here  each  foot  has  four  toes.  The  single  species  known, 
&  tetradactyla  (pi,  74,  ßg.  67),  inhabits  the  southern  portions  of  Africa. 
The  remaining  genera  have  five  toes  on  each  foot ;  the  most  interesting  of 
these  is  the  genus  Chrrhonotus,  which,  represented  by  eight  species,  inhabits 
Mexico  and  California. 

The  second  sub-family,  that  of  the  OlyptodermeSy  corresponds  very 
nearly  to  the  family  Amphisbsenidce  of  some  authors.  Here  the  body  is 
entirely  deprived  of  scales,  in  place  of  which  the  skin  is  divided  by  circular 
and  longitudinal  furrows  into  small  quadrilateral  compartments,  sometimes 
variously  colored,  and  then  resembling  mosaic  work.  These  subdivisions 
are  generally  slightly  tubercular  and  projecting.  There  are  faint  indica- 
tions of  the  lateral  furrow  of  the  more  typical  ChakiditJUB.  Most  of  the 
species  bear  a  striking  resemblance  to  the  Ophidia,  with  which  they  have 
usually  been  classed  ;  they  may,  however,  be  distinguished  by  the  entirely 
saurian  skull,  with  the  symphysis  of  the  two  halves  of  the  lower  jaw ;  by 
the  saurian  tongue ;  and  by  the  fact  that  the  vertebrae  are  united  by  fibro- 
cartilage.  In  one  of  the  ophioid  genera,  Trogonophis,  the  teeth  are 
acrodont,  or  attached  on  the  cutting  edge  of  the  jaws,  while  in  all  the  rest 
they  are  pleurodont,  or  applied  along  the  inner  edge.  The  genus  Amphis- 
bcBna,  or  double  walkers,  are  so  called  from  the  close  resemblance  between 
the  anterior  and  posterior  extremities  of  the  membranous  body.  They 
appear  as  if  possessing  a  head  at  each  end,  and  are  hence  supposed  to  be 
capable  of  progression  in  either  direction.  They  are  often  found  in  the 
nest  of  the  termites,  where  they  feed  upon  the  young  ants.  The  genus 
Chirotes  presents  the  remarkable  anomaly  among  saurians  of  having  two 
fore  feet,  each  with  five  fingers.  In  the  absence  of  hind  feet,  the  anterior 
being  present,  we  see  a  strong  resemblance  to  the  batrachian  genus 
Siren.  The  presence  of  a  sternum  further  distinguishes  Chirotes  from 
Amphisbcena.  The  single  species,  Chirotes  canalicukUus,  is  found  in  vari- 
ous parts  of  Mexico,  extending  northwards  along  the  eastern  base  of  the 
Rocky  Mountains. 

Fam,  3.  Lacertidcs.  Species  of  this  family  have  a  cylindrical  elongated 
body,  with  the  tail  sometimes  of  very  great  length,  and  always  well  developed. 
The  feet  are  four  in  number,  with  four  or  five  distinct  toes  of  unequal 
length,  all  provided  with  curved  claws.  The  head  is  in  the  shape  of  a 
truncated  four-sided  pyramid,  depressed,  and  covered  with  polygonal  sym- 
metrical plates.  The  tympanum  is  distinct,  sometimes  externally  apparent. 
Eyes  usually  with  three  movable  eyelids.    The  mouth  is  deeply  cleft,  and 
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provided  with  large  labial  and  submaxillary  scales.  The  teeth  are  variously 
shaped  and  arranged,  generally,  however,  inserted  on  the  internal  margin 
of  a  common  maxillary  groove.  Sometimes  they  are  found  in  the  palate. 
The  tongue  is  free,  fleshy,  flat,  more  or  less  extensible,  the  base  sometimes 
contained  in  a  sheath,  the  apex  always  emarginate,  sometimes  deeply  cleft« 
The  tail  is  very  long  and  conical,  the  scales  arranged  in  regular  rings  or 
whorls.  The  skin  is  scaly,  without  projecting  crests ;  the  dorsal  scales  vari- 
able ;  the  central  plates  always  larger,  rectangular  or  rounded.  Most  of 
the  species  exhibit  femoral  pores. 

The  LacertidcB,  like  several  other  families  of  Sauria,  are  extensively 
distributed.  About  one  third  of  the  entire  number  of  species  belongs  to 
America ;  only  one,  however,  is  found  to  North  America.  Somewhat  the 
largest  proportion  occurs  in  Africa ;  Europe  comes  next  in  point  of  num- 
bers. About  70  species  in  all  are  known  to  naturalists.  Some  occur  in  a 
fossil  state,  but,  for  the  sake  of  greater  convenience,  we  shall  refer  to  all 
of  the  lacertoid  species  when  we  come  to  consider  the  Varanidce. 

The  LacertidcB  may  be  conveniently  divided  into  two  sub-families,  the 
Pleodontes  and  the  Coilodontes,  In  the  Pleodontes,  the  teeth  are  entirely 
solid,  without  any  internal  cavity ;  and  attached  by  the  bases  and  external 
faces  to  the  inside  of  the  maxillary  bones.  They  are  usually  bent  a  little 
outwards,  especially  those  more  anterior.  All  the  species  of  pleodont 
lizards  belong  to  the  New  World.  There  are  two  strongly  marked  divisions 
of  the  sub-family;  the  one  with  the  tail  compressed,  the  other  with  it 
conical.  Those  with  compressed  tails  exhibit  a  striking  resemblance  to  the 
crocodiles,  which  is  not  diminished  by  their  great  size.  The  tail,  flattened 
like  an  oar,  and  with  the  surface  increased  still  more  by  caudal  crests, 
enables  these  animals  to  move  with  great  readiness  in  the  water,  which 
they  inhabit  to  as  great  an  extent  as  the  crocodiles.  Their  feet,  like  those 
of  these  latter  animals,  are  palmated.  The  Tupinambis  of  some  writers  is 
the  Crocodilvrus  lacertinus,  a  gigantic  species  nearly  six  feet  in  length, 
inhabiting  the  waters  of  Brazil  and  Guiana.  Thorictes  drac(Bna,  found  in 
Guiana,  is  still  larger,  individuals  of  almost  seven  feet  in  length  being  known. 
Here  the  tail  alone  occupied  nearly  five  feet. 

The  section  of  Pleodonts,  embracing  species  with  conical  tails,  is  more 
extensive  than  the  last.  Here  the  animals  are  more  terrestrial  or  arboreal. 
A  single  genus,  Äporomera,  is  entirely  destitute  of  femoral  pores.  Acj-antus^ 
a  large  South  American  genus,  has  but  four  toes  visible  on  the  hinder  feet. 
The  other  forms  represent  no  remarkable  deviation  from  the  usual  structure. 
The  genus  Salvator  {pi  74,  ßg,  80)  includes  the  true  Tupinambis  or 
Sauvegardes,  Individuals  of  eight  feet  in  length  are  not  uncommon.  The 
genus  Cnemidophorus  is  interesting  as  containing  the  only  representative 
of  the  Lacertidee  in  North  America.  This  species  (C  sex-lineatus)  occurs 
abundantly  in  the  Southern  States,  and  as  far  north  as  north-eastern  Mary- 
land. It  is  readily  distinguishable  from  the  other  lizards  by  the  six  yellow 
lines  along  the  back,  and  the  long  tail.  When  pursued,  it  runs  with 
incredible  swiftness,  climbing  trees  with  great  facility,  but  not  leaping  from 
brtanch  to  branch,  like  the  green  lizard,  Anolis  carotinensis. 
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The  second  sub-family,  the  Coslodontes,  embraces  species  whose  teeth 
possess  an  internal  cavity,  and  are  applied  vertically  against  the  inner  wall 
of  the  maxillary  bones,  their  bases,  however,  never  being  in  intimate  union 
with  the  bottom  of  the  maxillary  groove.  All  are  natives  of  the  old  world, 
some  living  entirely  in  sandy  deserts,  or  places  where  their  rapid  motions 
are  facilitated  by  a  fringe  of  scales  to  the  feet,  preventing  them  from  sinking 
in  the  sand ;  others,  again,  with  smooth  feet,  live  on  trees,  or  play  habitually 
along  walls  and  rocks.  None  are  aquatic.  The  typical  genus  Lacerta 
{pi.  74,  fig.  79),  widely  spread  in  Europe  and  Africa,  contains  species 
eminent  for  the  quickness  and  beauty  of  their  movements,  as  well  as  for 
their  brilliant  colors.  L.  viridis  {pi.  89,  fig.  7)  is  a  species  abundant  on 
the  continent  of  Europe,  but  not  found  in  Great  Britain. 

Fam.  4.  Iguanidca.  This  extensive  family  is  well  distinguished  from  the 
three  already  considered»  by  the  absence  of  large  polygonal  plates  on  the  top 
of  the  head.  The  body  is  fumishtd  with  scales,  which  are  never  arranged  in 
whorled  rings,  nor  occur  on  the  belly  as  large  square  plates.  Most  usually 
the  back  or  tail  is  provided  with  a  crest,  and  there  is  a  general  tendency  to 
a  greater  or  less  degree  of  roughness  externally.  The  teeth  vary  in  their 
mode  of  attachment,  but  are  never  implanted  in  sockets  or  rhizodont. 
The  moderate  tongue  is  free  at  the  extremity  only :  it  is  thick,  spongy,  or 
villous,  never  cylindrical,  nor  playing  in  a  sheath.  The  eyes  are  provided 
with  movable  pupils ;  and  the  fingers  are  free,  distinct,  and  all  provided 
with  claws. 

Of  the  entire  number  of  species  belonging  to  this  family,  two  thirds 
(about  100)  are  natives  of  America.  Of  these,  North  America  possesses  a* 
considerable  number,  only  three,  however,  being  found  within  the  limits 
of  thp  United  States.  The  rest  are  found  in  Asia,  Africa,  and  Australia : 
a  single  species  only  occurs  in  Southern  Europe.  Some  of  the  Igiia- 
nidcB,  South  American  species  especially,  attain  to  a  large  size,  and 
constitute  a  favorite  article  of  food.  This  is  especially  the  case  in  the 
vegetable-eating  species.  The  eggs,  too,  of  several  are  considered  to  be  a 
great  delicacy. 

All  the  American  species  of  Iguanidce  belong  to  one  sub-family,  that  of 
the  Pleurodontes,  distinguished  from  the  natives  of  the  old  world,  the 
Acrodontes,  in  having  the  teeth  applied  along  the  internal  margin  of  a 
furrow  excavated  in  the  mandibles.  These  teeth,  which  are  very  close  to 
each  other,  diminish  in  height  as  they  approach  the  extremity  of  the  jaws. 
The  summits  of  the  maxillary  teeth  are  usually  more  or  less  trilobed ;  in  a 
few  species  the  edges  are  denticulated  ;  nearly  all  have  one  or  two  ranges 
of  palatine  teeth  on  each  side.  All  possess  an  external  auditory  apparatus. 
Some  h^ve  the  toes  dilated,  as  in  the  GeckotidcB. 

Of  the  numerous  genera  (upwards  of  50)  into  which  the  family  IguanidtB 
is  divided,  our  space  will  permit  us  to  mention  only  a  few.  The  first  that 
comes  under  review  is  the  genus  Anolis  {pi.  "74,  fig.  69),  distinguished  by  a 
dilatation  of  the  skin  of  the  penultimate  joint  of  the  toes ;  by  the  presence  of 
palatine  teeth  ;  by  the  minute  scales ;  and  by  the  absence  of  pores  on  the 
thighs.    Of  numerous  species,  but  one  is  found  in  the  United  States.    This 
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one,  Ä.  carolinensis,  is  very  abundant  in  the  Southern  States,  where  it  is 
known  as  the  green  lizard  or  chameleon.  It  is  an  exceedingly  beautiful 
animal,  of  a  light  golden  green  above,  and  greenish  white  beneath;  the 
gular  pouch,  when  inflated  with  air,  is  of  a  vermilion  color.  It  keeps 
about  gardens,  and  frequently  enters  the  windows  of  houses  in  search  of 
flies  ;  climbs  trees  with  ease,  and  is  even  capable  of  walking  over  glass  by 
means  of  the  disks  of  the  toes.  Basiliscus  {pi,  74,  iig.  74)  exhibits  curious 
appendages  in  the  form  of  a  vertical  fold  of  skin  on  the  occiput,  and  a  high 
crest  on  the  back  and  tail,  which,  in  the  male,  is  supported  by  osseous 
appendages.  The  absence  of  femoral  pores,  and  the  palatine  teeth,  distin- 
guish it  from  other  genera  with  crests.  Of  the  two  species  known,  both 
inhabiting  Mexico  and  the  regions  south,  one  {B,  mitratus)  is  represented 
in  pi.  89,  ßg.  5.  Amhlyrhynchus  is  an  anomalous  genus  first  detected  ir 
the  Gallapagos  Islands.  This  volcanic  group,  so  remarkable  for  its  peculiar 
fauna,  is  said  to  contain  two  species  of  the  genus :  one  terrestrial  and 
burrowing  under  ground,  the  other  living  in  salt  water  and  feeding  on 
seaweeds.  The  genus  Iguana  {pi.  74,  ßg.  75)  is  distinguished  by  the  long 
flap  or  fold  of  skin  under  the  throat ;  two  series  of  palatine  teeth  ;  the  long 
compressed  tail,  and  the  dentated  crest  along  the  back.  A  well  known 
species,  inhabiting  South  America,  is  the  Iguana  tuberculata  {pL  89, ßg.  6). 
The  genus  Tropidolepis,  with  ten  species,  is  interesting  on  account  of 
being  confined  to  North  America.  Only  one  species,  however,  comes 
within  the  limits  of  the  Atlantic  States,  the  rest  belonging  to  Mexico  and 
California.  The  species  just  referred  to,  T.  undulatus,  is  the  common  grey 
or  brown  lizard,  seen  so  commonly  running  along  fences  or  among  trees, 
especially  in  hilly  or  sandy  districts  abounding  in  pine  trees.  The  males 
have  an  azure  blue  cross  on  the  belly.  There  are  no  crests  or  ojher 
appendages  in  this  genus,  only  a  roughness  of  the  scales.  The  pine  or 
fence  lizard,  as  it  is  sometimes  called,  is  entirely  inoffensive.  The  closely 
allied  genus  Phrynosoma  is  also  North  American.  Several  species  inhabit 
the  sandy  or  sterile  plains  of  Texas,  Mexico,  and  California.  The  short, 
squat,  nearly  orbicular  body,  the  weak  limbs,  the  long  spines  fringing  the 
occiput,  and  the  shorter  ones  scattered  over  the  back,  give  the  animal 
quite  a  curious  appearance.  The  two  most  abundant  species,  P.  cornuta 
and  P.  orbiculare,  are  known  as  the  Mexican  or  horned  frog,  although 
there  is  nothing  frog-like  in  their  appearance.  They  feed  upon  insects, 
which  they  capture  by  stealing  imperceptibly  upon  them ;  and  they  have 
the  curious  habit  of  feigning  death,  when  handled,  or  even  approached. 
PL  Sßyßg.  6,  represents  the  latter  of  the  species  just  mentioned. 

The  second  sub-family,  that  of  the  Acrodontes,  embraces  species  whose 
teeth  are  applied  by  their  bases,  and  intimately  united  to  the  jaws.  The 
anterior  teeth  differ  in  shape  from  the  posterior.  There  are  no  palatine 
teeth.  All  the  species  belong  to  the  Old  World.  Lophyrus  {pi.  88,  ßg.  6) 
is  a  curious  genus,  inhabiting  Asia  and  Africa.  In  Draco  {pL  74,  ßg.  76) 
the  skin  of  the  sides  is  extended  out  in  the  form  of  a  wing  supported  by  the 
prolonged  ribs.  By  this  means — which  much  resembles  the  flying  appa- 
ratus of  Pteromys,  or  the  flying-squirrel,  excepting  that  in  the  latter  the 
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ribs  do  not  support  the  membrane — the  aninal  is  enabled  to  glide  in  safety 
for  a  considerable  distance  through  the  air.  The  best  known  species  is  D. 
dandini,  or  flying  dragon  of  Java  {pi  SI,  fig,  33,  and  pi  S9,fig.  3).  The 
genus  Agama  {pi  74,  fig,  77)  was  formerly  made  to  include  the  North 
American  Tropidolepis  and  Phrynosoma.  As  restricted,. it  now  includes 
no  American  species.  Stellio  {pi  74,  fig.  78)  contains  the  only  European 
representative  of  the  Iguanidce,  S,  vulgaris. 

Fam,  5.  Chamcßkontidcß  (the  chamaeleons).  This  family,  containing  but 
a  single  genus,  Chamcekoy  with  14  or  15  species,  is  separated  by  the  most 
strikingly  marked  characters  from  all  the  other  divisions  of  the  Saurian 
order.  The  first  peculiarity  of  the  chamaeleons  consists  in  the  absence  of 
scales.  The  skin,  however,  unlike  that  of  the  Batrachia,  is  dry,  and 
supplied  with  fine  granulations  of  unequal  ske  but  of  symmetrical  distri- 
bution. The  body  is  much  compressed,  so  much  so  that  the  back  and 
belly,  in  some  cases,  appear  provided  with  crests.  The  feet,  longer  in 
proportion  than  those  of  any  other  saurian,  are  provided  with  five  toes 
each,  arranged  in  two  sets,  one  including  two  and  the  other  three.  In  the 
fore  feet,  the  binary  packet  is  exterior,  the  opposite  being  the  case  in  the 
posterior  extremities.  In  fact,  the  toes  %re  all  united  together  as  far  as  the  * 
claws  by  the  skin,  and  this  then  appears  divided  between  the  second  and 
third,  or  between  the  third  and  fourth  toes.  The  head  is  large,  and,  owing 
to  the  shortness  of  the  neck,  appears  to  rest  on  the  shoulders.  The  orbits 
are  very  large,  and  the  eyes  are  covered  by  a  single  annular  pupil,  with  a 
dilatable  central  aperture.  Either  eye  can  be  moved  separately,  and  the 
two  may  be  looking  in  entirely  opposite  directions  at  the  same  time. 
There  is  no  external  meatus  auditorius.  The  mouth  opens  beyond  the 
eyes,  and  is  provided  with  trilobed  cutting  teeth,  arranged  in  a  single  series 
along  the  sharp  edges  of  the  two  jaws.  A  highly  curious  feature  is  to  be 
found  in  the  tongue,  which,  when  at  rest,  appears  like  a  fleshy  tubercle, 
capable,  however,  of  being  suddenly  protruded  to  a  distance  equal  to  the 
length  of  the  body.  The  tip  of  the  tongue  is  covered  with  a  sticky  secre- 
tion, by  means  of  which  small  insects  are  secured.  The  tail  is  prehensile, 
and  like  that  of  the  American  monkeys  can  be  used  as  an  instrument  of 
progression.  The  chamaeleons  are  especially  arboreal,  a  condition  of  life 
for  which  they  are  well  fitted  by  reason  of  the  opposable  divisions  of  the 
feet  and  the  prehensile  tail.  Their  motions  are  exceedingly  slow,  and 
when  stealing  on  their  prey  (minute  insects)  almost  imperceptible.  When 
arrived  within  a  proper  distance  of  the  object  of  their  pursuit,  the  tongue 
is  protruded  with  inconceivable  velocity,  and  retracted  almost  as  quickly. 
The  changes  of  color  experienced  by  the  skin  of  the  chamaeleon  have  made 
it  an  object  of  curiosity  from  the  most  remote  time.  Highly  exaggerated 
notices  of  this  phenomenon  are  to  be  found  in  the  writings  of  many  of  the 
ancients :  more  recent  investigations,  however,  have  dispelled  much  of  the 
fable  attaching  to  this  curious  animal.  A  change  of  color,  under  diflferent 
circumstances,  is  not  peculiar  to  the  chamaeleon,  but  is  exhibited  by  many 
of  the  tree-frogs,  and  in  fact  by  most  of  the  anourous  batrachia.  In  all,  it 
appears  to  depend,  in  some  obscure  way,  upon  the  loose  attachment  of  the 
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skin  to  the  subjacent  muscles, — a  feature  highly  conspicuous  in  the  chamae- 
Icon.  The  skin  i^pears  to  be  provided  with  various  coloring  matters,  in 
different  layers,  which  may  be  exhibited  at  or  near  the  surface,  under 
different  circumstances,  and  to  different  degrees,  thus  producing  the  various 
shades  of  color.  «These  colors  depend  much  upon  external  conditions,  but 
are  especially  seen  when  the  animal  is  irritated,  or  exposed  to  an  elevated 
temperature.  When  remaining  in  a  dark,  cool  place,  the  color  of  the  skin 
is  nearly  white,  which  the  stimulus  of  light  and  heat  soon  converts  into  a 
bottle-green,  or  venous  red,  this  sometimes  of  such  intensity  as  to  appear 
almost  black.  These  colors  may  be  partial  in  their  distribution,  or  may 
cover  the  whole  body. 

The  family  is  represented  by  a  single  genus,  Chamceleo  (pi,  74,  fig,  72), 
which  is  confined  entirely  to- .the  Old  World.  Most  of  the  species  are 
African.  One  species,  C.  vulgaris  {pi.  8S,fig.  3),  is  found  in  the  South  of 
Europe. 

Fam,  6.  Geckonidce,  The  Gecko  family  is  eminently  nocturnal,  the 
entire  organization  fitting  the  species  for  this  life.  With  some  resem- 
blance to  the  last,  in  some  points,  the  geckos  are  characterized  in  the  first 
]|J!ace  by  a  clumsy,  depressed  body,«80  low  on  the  legs  as  to  permit  the 
abdomen  to  drag  along  the  ground ;  the  greatest  thickness  is  in  the  middle, 
and  the  back  is  without  crest.  The  feet  are  short;  the  toes  usually 
dilated,  and  provided  beneath  with  transverse  folds  of  skin,  by  means  of 
which  they  are  enabled  to  adhere  firmly  to  the  surface  over  which  they 
may  be  moving.  The  claws  are  sharp,  curved,  and  in  some  species 
retractile.  The  head  is  large  and  depressed,  the  mouth  extensive,  the  eyes 
very  large  and  protruding.  In  most  species  the  pupil  is  a  vertical  slit, 
with  or  without  denticulated  margins.  The  tongue  is  short,  fleshy,  not 
protractile,  and  free  at  the  extremity.  The  teeth  are  small,  uniform,  and 
implanted  along  the  inner  margin  of  the  jaws.  The  tail  is  frequently 
provided  with  curious  appendages,  never,  however,  with  a  dorsal  crest. 
The  skin  is  granulated,  somewhat  as  in  the  Chameleons.  In  some 
species,  it  is  extended  along  the  sides  and  limbs  into  a  kind  of  marginal 
fringe. 

The  ChckonidcB,  unlike  the  last  family,  are  pretty  generally  distributed. 
Asia,  Africa,  America,  and  Australia,  divide  the  species  pretty  equally. 
Europe  possesses  two  species.  None  are  found  in  the  United  States,  a 
species  of  Platydactylus  having  been  assigned  erroneously.  The  entire 
family  may,  with  Cuvier,  be  conveniently  divided  into  seven  sections, 
according  to  the  structure  of  the  toes.  In  the  first  section,  Platydactyla^ 
the  toes  are  more  or  less  enlarged  along  their  entire  length,  and  provided 
beneath  with  transverse  imbricated  laminee,  which  are  either  entire  or 
divided  by  a  longitudinal  median  furrow.  A  species  of  Crecko,  Platy- 
dactylus  muralis,  is  common  in  Southern  Europe,  where  it  excites  atten- 
tion by  its  power  of  ascending  smooth  perpendicular  walls.  It  is  this 
species  which  is  called  Tarantolä  or  Tarantula,  by  the  Italians.  Another 
species,  P.  guttatus  {pi  SS,  fig,  5),  is  a  native  of  Asia. 

The  second  section,  Hemidactyla,  embraces  species  in  which  the  toes 
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are  dilated  at  the  base  only.    A  single  species  only,  H,  verruculatus,  is 
found  in  Europe,  the  rest  are  principally  Asiatic  and  Australasian. 

The  three  next  sections  are  known  by  the  enlargement  of  the  toes  at  the 
extremity  only.  In  the  first  of  these,  Ptyodactyla,  the  disk  is  emarginate 
in  front,  and  provided  beneath  with  imbricated  lamellae  arranged  in  a 
fan-shaped  manner.  One  species,  Uroplatus  fimhriatus  (pi.  88,  ßg.  5), 
inhabits  Madagascar.  The  Phyllodactyla  differ  from  the  last  in  the 
absence  of  the  inferior  lamellae.  One  species,  P,  tid>erculosus,  is  found  in 
California.  The  Sphceriodactyla  have  the  toes  dilated  at  the  extremity 
into  an  entirS  disk,  and  are  entirely  without  claws.  The  species  inhabit 
the  West  Indies. 

The  two  remaining  sections  are  without  the  usual  dilatation  of  the  toes. 
One  of  them,  Gh/mnodactyla,  has  the  simple  toes  unmargined  and  with 
transverse  striaB  on  the  inferior  face.  The  fifth  toe  of  the  hinder  feet  is 
versatile,  answering  the  purpose  of  a  thumb.  Under  this  head  is  to  be 
ranged  the  curious  New  Holland  geftus  Phyllurus,  with  a  tail  flattened 
horizontally  in  the  shape  of  a  leaf  The  concluding  section,  Stenodactyla, 
embraces  but  a  single  species,  Stenodactylus  guttatus,  a  native  of  Egypt, 
The  simple  cylindrical  toes  are  indented  along  the  edges,  and  are  granular 
on  the  inferior  face.  The  fifth  toe  of  the  hind  foot  is  very  slightly 
versatile. 

Fam,  7.  Varanidce.  This  family,  interesting  on  account  of  the  size  of 
some  of  its  species,  which  comes  next  to  that  of  the  crocodiles,  is  also 
important  for  the  light  which  it  throws  upon  the  organization  of  certain 
fossil  3aurians.  The  body  is  greatly  elongated,  rounded,  or  cylindrical,  and 
without  dorsal  csests.  The  tail  is  slightly  compressed,  and  several  times 
as  long  as  the  body.  The  body  is  provided  with  non-imbricated  tubercles, 
which  are  set  in  the  skin,  rounded,  except  on  the  belly,  and  arranged  in 
circular  bands  or  rings.  The  belly  is  frequently  provided  with  angular 
plates.  The  tongue  is  more  like  that  of  serpents  than  of  the  other 
saurians:  it  is  protractile,  playing  in  a  sheath,  and  deeply  split  into  two 
forks,  which  are  capable  of  separation.  The  teeth,  which  are  usually 
pointed  and  recurved,  sometimes  tubercular,  are  confined  to  the  jaws, 
where  they  are  inserted  by  their  roots  in  a  common  groove.  Some  of  the 
Varanidce  attain  to  a  size  which,  among  living  saurians,  is  only  exceeded 
by  the  crocodiles.  None,  as  far  as  known,  are  arboreal.  They  inhabit 
sandy  deserts,  rocky  situations,  or  the  banks  of  rivers,  where  they  feed 
upon  insects,  or  even  the  smaller  vertebrate  animals.  The  Monitor  of  the 
Nile,  Varanus  niloticus,  is  said  to  perform  essential  service  in  devouring 
the  eggs  of  the  crocodile,  ,  * 

Of  the  few  species  of  this  family,  but  one,  Heloderma  horridum,  belongs 
to  North  America,  where  it  is  found  in  Mexico  and  California.  None  are 
European  :  Asia,  Africa,  and  Oceania  dividing  the  species  pretty  equally. 

We  shall  now  briefly  indicate  a  few  of  the  more  conspicuous  fossil 
saurians,  whose  alliance  is,  to  a  greater  or  less  extent,  with  the  preceding 
families,  especially  with  the  Varanida.  The  genera  Geosaurus  and 
Mosasaurus  were  gigantic  forms,  each   represented    in  the    cretacean 
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system  of  the  United  States ;  one,  Geosaurus  mitchelli,  from  New  Jersey, 
the  other,  Mosasaurus  maximiliani,  from  the  banks  of  the  Yellowstone 
River.  Dicynodon  is  a  highly  anomalous  genus  found  recently  in  South 
Africa ;  and,  in  some  peculiarities,  exhibiting  a  resemblance  to  the  Chelonia 
and  to  birds.  There  are  no  teeth  at  all  along  the  margins  of  the  jaws  ;  but 
below  each  orbit  there  is  a  single  cylindrical  acute  tooth,  which  appears  to 
have  grown  at  the  base  as  it  was  worn  away  at  the  apex  (as  in  the  Rodentia), 
and  presenting  a  character  entirely  unique  among  reptiles.  Other  genera 
are  Palceosaurus,  Thecodontosaurus,  Rhynchosaurus,  &c.  There  are 
obscure  indications  of  species  of  Varanus,  Iguana,  Lacerta,  Scincus,  &c., 
or  of  very  closely  allied  genera. 

We  come  now  to  the  consideration  of  Saurians,  of  a  type  of  organization 
in  many  respects  much  superior  to  those  hitherto  considered.  The  most 
striking  feature  consists  in  the  rhizodont  character  of  the  teeth,  or  the 
implantation  of  the  teeth  either  in  so  many  distinct  sockets,  or  else  in  a 
deep  furrow.  Some  authors  make  a  distinct  order  of  Rhizodontes,  Com- 
paratively few  of  the  species  known  belong  to  the  fauna  of  the  present 
day ;  the  remainder  being  entirely  extinct,  and  exhibiting  forms  the  most 
different  from  those  which  now  abound  on  the  surface  of  the  earth.  But 
one  family  has  living  representatives,  and  most  of  its  species  are  now 
extinct. 

This  family,  Crocodilidce,  the  eighth  of  our  classification,  is  readily 
distinguishable  from  other  recent  families  by  important  chartcters,  in 
addition  to  the  implantation  of  the  teeth  in  distinct  sockets.  The  tongue  is 
broad,  fleshy,  and  entirely  attached  between  the  rami  of  the  lower  jaw. 
The  latter  are  longer  than  the  cranium.  The  skin  of  ^he  head  is  closely 
adherent  to  the  subjacent  bone,  and  is  without  scales.  The  external  nostrils 
are  close  together  at  the  superior  extremity  of  the  snout,  and  are  provided 
with  movable  valves.  The  posterior  nostrils  open  in  the  pharynx,  and  not 
in  the  mouth,  as  in  other  saurians.  The  external  ears  also  present  an 
unique  character,  in  being  provided  with  two  movable  opercula,  simulating 
the  concha  of  the  mammalian  ear.  The  pupil  consists  of  a  vertical  slit. 
The  skin  of  the  back  is  covered  with  solid  bony  shields,  with  longitudinal 
carinae,  and  arranged  in  longitudinal  bands.  The  belly  is  covered  with 
transverse  series  of  square  plates.  The  greatly  compressed  tail  is  surmounted 
by  longitudinal  crests,  and  provided  with  whorled  square  plates.  The 
anterior  extremities  have  five  distinct  toes,  the  two  exterior  without  claws ; 
the  posterior  have  but  four  toes,  which  are  palmated,  or  semi-palmated ; 
three  only  have  claws.  The  penis  of  the  male  is  simple,  and  the  cloaca 
opens  by  a  longitudinal  sli^  instead  of  the  double  penis  and  transverse  slit 
of  most  other  saurians. 

The  living  Crocodilidce  are  most  abundant  in  the  New  World,  where 
about  one  half  of  the  entire  number  is  found.  Europe  presents  us  with  not 
a  single  species,  Asia  has  three,  and  Africa  perhaps  four.  Among  the 
crocodiles  of  the  present  day,  we  distinguish  three  distinct  genera,  the 
alligators  or  caym^s  (Alligator),  the  true  crocodiles  {Crocodilus),  and  the 
gavials  (Gavialis).  The  two  first  genera  are  distinguished  from  the  last 
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by  the  comparatively  short,  broad  skull.  In  Alligator,  again,  the  fourth 
tooth  of  the  lower  jaw,  or  canine,  is  received  into  a  cavity  of  the  palatal 
surface  of  the  upper  jaw,  where  it  is  concealed  when  the  mouth  is  shut :  in 
old  individuals  the  upper  jaw  is  completely  perforated  by  these  large  canines. 
The  entire  genus  is  confined  to  the  New  World.  In  Crocodilus,  the  first 
tooth  in  the  lower  jaw  perforates  the  palatal  process  of  the  intermaxillary 
bone  when  the  mouth  is  closed :  the  fourth  tooth  in  the  lower  jaw  fe 
received  into  a  notch  cut  in  the  edge  of  the  upper  jaw,  and  is  visible  exter- 
nally when  the  mouth  is  closed.  The  genus  is  represented  in  the  West 
India  Islands,  but  probably  not  on  the  continent  of  America:  it  is  also 
found  in  both  Asia  and  Africa.  The  commissure  of  the  jaws,  in  both 
species,  presents  a  sinuous  or  waved  margin,  and  the  teeth  are  of  unequal 
size.  In  Gavialis  the  jaws  are  very  straight,  an^  greatly  elongated,  so  as 
to  form  a  sub-cylindrical  beak.  The  teeth  are  nearly  equal  in  size,  and 
similar  in  form,  in  both  jaws ;  and  the  first,  as  well  as  the  fourth  tooth,  on 
each  side  of  the  lower  jaw,  passes  in  a  groove  in  the  margin  of  the  upper 
jaw  when  the  mouth  is  closed.  The  best  known  species,  Gavialis  gan- 
geticus,  or  the  common  gavial,  is  found  in  the  Ganges,  and  probably  in 
other  rivers  of  Asia.  The  best  known  species  of  alligator  proper  is 
A,  mississippiensis,  a  conspicuous  inhabitant  of  North  America.  On  the 
Atlantic  coast,  it  occurs  as  far  north  as  Cape  Fear  River  in  North  Carolina. 
They  were  formerly  very  abundant  in  Florida,  and  of  great  size,  individuals 
of  20  feet  in  length  having  been  met  with.  They  construct  a  curious  nest, 
consisting  of  a  cone  of  about  four  feet  in  diameter  and  height,  composed 
of  alternate  layers  of  eggs  and  mud  mixed  with  grass.  The  males  in  spring 
make  a  noise  resembling  the  bellowing  of  a  bull.  PI.  88,  ßg.  7,  represents 
one  of  the  South  American  alligators.  The  genus  Crocodilus  is  illustrated 
by  C  vulgaris  (pi.. 88, ßg,  8),  or  the  common  crooodile  of  the  Nile. 

The  CrocodilidcB  of  the  present  day  all  possess  vertebrae  with  concavo- 
convex  articulations,  or  the  anterior  face  concave  and  the  posterior  convex. 
Instances  of  this  same  character  occur  in  the  fossil  species.  Others,  how- 
ever, as  Pleurosaurus,  Teleosaurus,  Macrospondylus,  &c.,  have  concave 
articulations  at  both  extremities.  In  a  third  series  the  reverse  of  the  first 
takes  place ;  the  anterior  articulations  being  convex,  the  posterior  concave, 
as  in  Streptospondylus,  Cetiosaurus,  &c.  About  70  fossil  members  of  the 
family  are  known,  comparatively  few  of  these,  however,  belonging  to  the 
United  States.  Many  species  were  of  enormous  size,  exceeding  those  of 
the  present  day,  although  some  of  the  latter  have  been  known  upwards  of 
thirty  feet  in  length. 

Fam.  9.  EnaliomuriL  The  remaining  families  of  Saurians  are  all  com- 
posed of  extinct  species ;  many  of  them  of  enormous  size,  and  of  most 
remarkable  organization,  fitting  them  for  the  water,  the  air,  the  land.  The 
enaliosaurians  are  the  most  highly  aquatic  of  all  known  saurians,  and 
perhaps  of  all  reptiles.  For  this  mode  of  life  they  were  well  calculated,  by 
the  highly  unique  structure  of  the  extremities.  While  all  other  known 
reptiles  never  have  more  than  five  toes,  nor  more  than  five  joints  to  each 
toe,  the  enaliosaurians  have  to  each  foot  an  indefinite  number  of  toes,  of  an 
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indefinite  number  of  joints,  all  united  into  a  strong  paddle  or  oar.  In  this 
respect  they  resemble  fishes,  an  analogy  which  perhaps  detracts  from  that 
eminence  which  the  alveolar  character  of  the  teeth  would  imply.  The 
entire  framework  is  eminently  calculated  for  progression  in  the  water,  the 
anterior  extremities  being  more  powerful  than  the  posterior.  The  numerous 
vertebrae  have  biconcave  articulating  surfaces,  and  the  bodies  are  rather 
broader  than  long.  The  immense  eyes  were  provided  with  a  bony  sclerotic 
hoop,  as  in  birds,  composed  of  numerous  pieces.  This  hoop,  however, 
instead  of  being  imbedded  in  the  sclerotic  of  the  eye,  was  probably 
attached  to  the  margins  of  the  orbit  anterior  to  the  eye.  The  teeth  were 
large  and  conical,  arranged  in  a  longitudinal  groove,  bearing  traces  of  a 
subdivision  into  alveoli.  The  skin  was  probably  naked.  The  entire 
structure  of  the  enaliosaurians  indicates  a  highly  rapacious  character,  well 
fitted  to  make  them  the  terror  of  the  deep.  That  their  food  consisted 
mainly  of  fishes  is  shown  by  the  fact  that  their  coprolites,  or  fossilized 
excrement,  always  contain  scales  or  bones  of  these  animali. 

The  enaliosaurians  inhabited  the  seas  of  Europe  during  the  deposit  of 
the  Trias  and  Jura  formations.  No  species  have  as  yet  been  detected  in 
North  America. 

Of  the  numerous  genera  of  this  family,  we  have  space  to  mention  but 
two,  which  perhaps  offer  the  extremes  of  structure.  The  first  of  these  is 
Ichthyosaurus  (pL  74,  fig,  83),  a  form  which  probably  resembled  that  of 
some  living  cetaceans,  as  the  dolphin.  Like  some  of  them,  too,  it  was 
probably  furnished  with  a  vertical  cartilaginous  fin  near  the  tail.  The 
head  was  very  large  and  pointed,  the  neck  very  short,  and  the  tail  very 
long ;  the  entire  animal  having  an  acutely  sub-fusiform  shape.  Plesiosaurus 
{pi.  74,  fig.  82)  presents  conditions  of  external  appearance  precisely  the 
reverse  of  the  last  geous.  With  a  very  small  head,  the  neck  was  of  such 
enormous  length  as  greatly  to  exceed,  in  this  respect,  any  other  animal. 
Some  species  have  as  many  as  40  cervical  vertebrae,  and  the  neck  must 
have  had  a  flexibility  and  freedom  of  motion  far  exceeding  that  of  the  swan, 
or  any  of  the  herons.  In  mammalia,  this  number  never  exceeds  seven; 
birds  have  from  nine  to  twenty-three ;  in  living  reptiles,  from  three  to 
eight.  The  tail  of  Plesiosaurus  was  shorter,  and  the  feet  weaker  and  more 
slender  than  those  of  Ichthyosaurus.  Some  species  of  both  genera  exceeded 
20  feet  in  length. 

Fam.  10.  Pierosaurii.  Of  all  anomalous  reptilian  animals,  Pterodactylus, 
the  single  genus  composing  the  family,  presents  perhaps  the  most  remark- 
able features.  Even  its  position  in  the  class  Reptilia  has  been  allowed, 
comparatively  speaking,  but  recently,  some  writers  Iksigning  it  to  fishes, 
some  to  mammalia,  others  to  birds;  while  a  few  saw  in  it  a  connecting 
link  between  the  two  last  mentioned  classes.  Wagler  went  so  far  as  to 
construct  for  it  a  new  class  of  vertebrate  animals,  in  which  he  likewise 
placed  the  enaliosaurians  and  the  monotrematous  mammalia.  In  appearance 
they  must  have  somewhat  resembled,  when  living,  enormous  bats;  and 
would  have  well  illustrated  the  fabulous  dragon  of  olden  times.  The  pecu- 
liarity which  distinguishes  the  pterodactyle  from  all  other  reptiles  is  to 
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be  found  in  the  conversion  of  the  anterior  extremities  into  true  wings.  It 
is  indeed  true  that  one  genus  of  living  saurians,  Draco,  possesses  the  power 
of  gliding  through  the  air,  but  this  is  effected  by  means  of  the  extended 
ribs  alone,  which,  covered  with  skin,  and  margining  the  sides  of  the  body, 
support  the  animal  in  its  aerial  movements,  precisely  as  does  the  outstretched 
skin  of  the  Pteromys,  or  flying  squirrel.  The  entire  structure  of  the 
pterodactyle  fitted  it  for  living  in  the  atmosphere,  where  it  probably 
possessed  as  much,  if  not  more,  freedom  of  motion  than  the  bat  of  the 
present  day.  The  lightness  and  hollowness  of  the  bones,  the  bony  connex- 
ion of  the  ribs  with  the  sternum,  tne  processes  of  the  ribs,  the  numerous 
anchylosed  sacral  vertebrae,  &c.,  all  conclusively  indicate  this  fact.  The 
external  or  little  finger  of  the  anterior  extremities,  was  of  enormous  develop- 
ment, and  a  membrane  extended  from  this,  probably  to  the  tail,  including 
the  feet.  The  remaining  four  interior  fingers  were  of  moderate  size,  and 
all  provided  with  strong  claws.  In  the  bats,  it  is  the  four  external  fingers 
which  are  greatly  developed,  and  over  which  the  wing  membrane  is 
stretched,  leaving  the  thumb  alone,  of  normal  size,  and  provided  with  a 
claw.  The  elongated  jaws  were  provided  with  teeth  arranged  at  intervals, 
and  each  implanted  in  distinct  sockets,  to  the  number  of  from  10  to  34  in 
each  jaw.  The  food  of  the  smaller  species  consisted  of  insects,  the  larger 
preying  upon  fishes  or  the  marsupial  mammalia  of  their  day.  None  of 
these  highly  curious  animals  have  been  detected  in  North  America. 

Fam,  11.  Dinosauria.  While  the  Pterosauria  inhabited  the  air  and  the 
Enaliosauria  exclusively  the  water,  the  Dinosauria  seem  to  have  had  the 
dry  land  as  the  stage  on  which  they  played  their  part  in  the  economy  of 
an  ancient  world.  The  species  of  this  family  exhibit  a  striking  mammalian 
feature  in  the  anchylosis  of  five  vertebr»  to  form  the  sacrum.  In  no  other 
saurians,  excepting  the  pterodactyles,  is  the  number  greater  than  two. 
The  bones  of  the  extremities  were  much  developed,  with  crests  for  the 
attachment  of  muscles,  and  with  ä  medullary  cavity  in  the  interior,  as  in 
mammalia  and  birds.  The  species  were  all  of  gigantic  size,  and  divisible 
into  two  sections,  the  one  carnivorous,  the  other  herbivorous.  The  former, 
including  the  genera  Megalosaurus  and  Hylseosaurus,  exhibited  peculiar 
serrated  sabre-shaped  teeth,  arranged  in  distinct  sockets ;  while  the  latter, 
embracing  Iguanodon  (and  perhaps  Plateosaurus)  had  teeth  not  unlike 
those  of  Iguana,  which  were  pleurodont  in  their  attachment  to  the  jaws. 
For  a  long  time  the  single  species  of  Iguanodon  was  supposed  to  have 
attained  a  length  of  from  70  to  100  feet ;  and  although  this  size  is  now 
denied,  yet  this  gigantic  saurian  must  be  ranked  among  the  largest  of  all 
terrestrial  animals.  Of  the  four  known  species  of  Dinosauria,  none  have 
been  found  out  of  Europe. 

Fam.  12.  Lahyrinthodonta.  This  remarkable  family  should,  perhaps, 
in  a  strictly  natural  arrangement,  come  next  to  or  be  included  among  the 
Batrachia,  although  several  features  would  seem  to  require  a  position 
superior  to  that  of  the  family  just  mentioned.  The  more  essential  differ- 
ences consist  in  the  implantation  of  the  teeth  in  distinct  sockets,  and  in  the 
development  of  certain  of  the  anterior  teeth  of  both  jaws  into  large  and 
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formidable  tusks.  Other  important  points  of  distinction  are  to  be  found  in 
the  particular  relations  of  several  bones  of  the  skull,  some  of  which 
strikingly  resemble  those  found  in  the  crocodiles.  The  two  occipital 
condyles  impart  a  batrachian  feature  not  to  be  found  in  any  other  saurian. 
Various  genera  are  ranged  in  this  family  by  the  German  palaeontologists : 
the  more  conspicuous  of  these  are  Masiodonsaurus  and  Labyrinthodon, 
the  latter  of  which,  in  addition  to  a  close  set  series  of  nearly  equal  teeth 
along  both  jaws,  has  another  along  the  anterior  part  of  the  outer  margin  of 
each  vomerine  bone.  Two  or  three  canine-shaped  teeth,  much  larger  than 
the  rest,  are  placed  in  the  intermaxillary  bones,  and  in  each  vomer ;  other 
tusks  being  somewhat  irregularly  implanted  in  other  situations.  So  few 
fragments  of  the  rest  of  the  skeleton  have  been  found  that  we  cannot  have 
a  clear  idea  of  the  animal,  which  may,  however,  have  resembled  a  frog  in 
external  appearance.  Some  species  are  known  to  have  possessed  an 
armor  of  bony  plates  like  that  of  the  crocodiles.  Not  the  least  interesting 
feature  of  the  Lahyrinthodonts  is  presented  by  the  peculiar  structure  of  the 
teeth,  a  transverse  section  of  which  exhibits  the  most  complicated  cere- 
briform  convolutions  and  sinuosities  of  the  cement  and  dentine.  The 
only  parallel  to  this,  among  recent  animals,  is  to  be  found  in  some  species 
of  the  North  American  ganoid  fish,  Lepidosteus  or  the  gar.  It  is  highly 
probable  that  the  curious  hand-like  fossil  foot-marks  found  in  Scotland  and 
Germany,  and  provisionally  assigned  to  a  Cheirotherium,  were  impressed 
by  some  labyrinthodont.  •  No  species  of  the  family  have  been  found  in 
North  America. 


Order  4.    Chelonia. 

The  order  Chelonia,  or  tortoises,  is  readily  distinguished  from  other 
reptiles  by  the  entire  absence  of  teeth  and  the  immovable  union  of  the  ribs 
and  sternum  into  a  kind  of  box,  within  which  the  soft  parts  are  inclosed, 
and  from  which  project  the  head,  tail,  and  four  extremities.  This  box  is 
always  broader  than  high,  sometimes  nearly  as  broad  as  long,  and  consists 
of  two  portions :  one  superior,  or  dorsal,  called  the  carapace,  or  buckler ; 
the  other  inferior,  or  ventral,  known  as  the  plastron  or  shield.  The 
carapace  is  usually  much  arched,  the  degree  of  curvature  varying  with  the 
family  :  the  plastron  is  flat  or  sub-concave.  The  plastron  usually  consists 
of  eight  elements  united  in  successive  pairs,  and  a  ninth  occupying  a  notch 
between  the  first  pair.  In  the  carapace  there  are  two  sets  of  bony 
elements,  one  margining  the  other.  This  solid  framework  is  covered  by 
horny  plates  of  various  shapes  and  sizes,  not  necessarily  similar  in  this 
respect  to  the  osseous  elements;  more  rarely  by  a  simple  coriaceous 
integument.  The  extremities  are  covered  by  a  scaly  skin.  There  are 
additional  peculiarities  in  the  osteology  of  the  Chelonia,  to  which  our 
limits  forbid  us  to  refer. 

The  head,  neck,  and  tail  are  movable,  and  often  retractile  within  the 
shell;  the  eyelids  are  always  three  in  number;  no  external  auditory 
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meatus ;  nostrils  anterior ;  tongue  fleshy,  depressed,  and  thick.  The  cloaca 
is  situated  under  the  tail,  with  the  orifice  rounded  and  puckered.  The 
male  organ  is  simple. 

Fam.  1.  TestudinidcB,  The  family  first  to  be  considered  embraces 
species  which  are  exclusively  terrestrial.  They  a?e  known  by  their  high- 
arched  carapace,  their  full  ossification,  the  complete  investment  of  all  the 
toes  by  a  common  skin,  forming  a  true  club-foot,  on  the  exterior  of  which 
are  to  be  found  the  blunt  nails.  The  jaws  are  naked;  the  tympanum 
visible;  the  eyes  lateral,  with  the  lower  eyelid  higher  than  the  upper. 
The  tongue  also  is  papillose.  The  four  generic  forms  are,  Kinixys, 
Homopus,  Pyxis,  and  Testudo.  But  one  of  these  genera,  Testudo,  is  found 
in  North  America,  where  it  is  represented  by  a  single  species,  T,  poly- 
phemusy  or  the  gopher.  This  animal  is  found  in  Georgia  and  Florida,  in 
sandy  districts,  where  it  excavates  holes  in  the  ground  which  much  impede 
the  movements  of  horsemen.  Another  species,  T.  elephantopus,  is  found 
in  great  numbers  in  the  Gallapagos  Islands,  where  they  average  60lbs.  in 
weight.  They  are  eagerly  sought  for  by  the  crews  of  vessels,  and  when 
captured  serve  for  fresh  meat,  and  may  be  kept  in  the  hold  of  a  ship  for  a 
year  without  food  or  drink.  One  species,  T.  grceca  (pi,  81,  fig.  40),  is 
found  in  the  South  of  Europe ;  while  T.  geometrica  (pL  81,  fig.  39,  and 
pi.  90,  fig.  13)  lives  in  the  East  Indies. 

Fam.  2.  Emydidce.  In  this  family,  the  feet  are  more  perfectly  formed 
than  in  the  last,  the  toes  being  five  in  number  and  movable,  most  generally 
united  by  a  membrane  or  palmated.  The  mandibles  are  usually  horny, 
trenchant,  and  naked.  The  tympanum  is  visible,  and  the  eyelids  are  of 
equal  height.  The  tongue,  of  nearly  equal  thickness  throughout,  is  smooth 
at  the  surface,  but  presenting  longitudinal  folds.  In  most  species  the  shell 
is  considerably  depressed. 

This  extensive  family  presents  two  sub-divisions  or  sub-families,  whose 
distinguishing  features  are  to  be  found  in  the  shape  of  the  head,  in  the 
position  of  the  eyes,  and  in  the  manner  in  which  the  head  and  neck  are 
retracted  within  the  shell. 

In  the  first  sub-family,  the  Cryptoderes,  the  head  is  conical,  sometimes 
as  high  as  broad;  the  eyes  are  lateral.  The  neck  is  short,  thick,  cylin- 
drical, invested  by  a  loose  non-adherent  skin.  When  the  head  is  retracted 
the  neck  assumes  an  S  shape,  and  both  are  nearly,  if  not  entirely,  concealed 
by  the  anterior  margin  of  the  shell,  or  by  the  loose  skin  of  the  neck.  The 
most  striking  anatomical  difierence  between  the  two  sub-families  is  that  in 
this  the  pelvis  is  attached  to  the  carapace  by  a  cartilaginous  symphysis, 
and  not  at  all  to  the  plastron,  this  permitting  a  certain  freedom  of  move- 
ment ;  while  in  the  second  sub-family,  the  pelvis  is  immovably  attached  to 
both  carapace  and  plastron. 

The  first  genus  to  be  referred  to  among  the  Cr)rptoderes  is  Cistudo, 
which  includes  the  commoQ  land  tortoise  (C.  clausa)  of  the  United  States. 
Here  the  carapace  is  very  high  and  arched,  while  the  lower  shell  or 
plastron  is  divided  into  two  pieces  by  a  hinge,  which  enables  them  to  shut 
close  against  the  upper  shell,  and  thus  completely  to  inclose  the  entire 
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animal.  The  principal  food  of  the  land  tortoise  consists  of  vegetable 
matter,  as  fungi,  of  slugs,  &c.  Other  species  are  found  in  the  Old  World, 
as  C  europcaa  {pi,  Sl,ßg.  41,  and  pi.  90,ßg.  12).  Stemothcerus,  with  some 
resemblance  to  the  last  genus,  has  the  anterior  half  only  of  the  lower  shell 
movable.  The  single  North  American  species,  iS.  odoratus,  or  the  stinkpot 
of  the  Middle  States,  is  a  small  species,  exclusively  aquatic,  and  often 
caught  on  a  hook.  It  exhales  a  very  disagreeable  musky  smell.  Com- 
monly confounded  with  this  species  is  Kinostemon  pennsylvanicum,  a 
turtle  of  about  the  same  size,  but  with  the  lower  shell  in  three  pieces,  of 
which  the  middle  is  fixed,  and  the  anterior  and  posterior  move  on  this  by 
cartilaginous  hrnges.  The  next  noteworthy  genus  is  Chelorura^  or  the 
snapping-turtle  of  the  United  States.  Of  this,  there  are*  two  species,  one 
confined  to  the  South- West,  and  of  immense  size.  The  genus  Emys 
includes  species  with  depressed  bodies  and  immovable  plastron ;  five  toes 
to  the  feet,  the  posterior  with  four  claws  only.  Of  this  single  genus  there 
are  17  species  known  in  the  United  States.  The  most  remarkable  is  E. 
terrapin,  the  common  diamond-back  terrapin,  so  highly  prized  by  epicures. 
It  is  caught  in  the  brackish  waters  of  the  Chesapeake,  and  other  bays  and 
rivers,  and  commands  a  high  price.  Another  species,  J5.  picta  (pi  Sl,ßg. 
42),  is  exceedingly  abundant. 

In  the  second  sub-family  of  the  Emydidce,  or  the  Pleurodeles,  the  neck 
and  head  are  not  capable  of  complete  retraction  within  the  anterior  part  of 
the  shell,  but  only  partially  to  one  side.  The  cranium  is  more  or  less 
depressed,  and  the  eyes  are  more  or  less  superior,  and  approximated.  The 
skin  which  covers  the  neck  is  closely  adherent  to  the  subjacent  muscles, 
and  follows  the  neck  in  all  its  movements.  None  of  the  species  belong  to 
North  America ;  many,  however,  to  South  America.  The  most  remarkable 
is  the  Chelys  matamata,  or  matamata  tortoise  of  Cayenne,  remarkable  for 
the  numerous  firinges  and  other  appendages  which  give  it  so  grotesque  an 
appearance. 

Fam.  3.  TrionycidcB,  This  family  is  known  by  the  complete  absence 
of  scales  upon  the  body,  the  shell  being  covered  by  a  soft  skin,  and  with 
free  and  flexible  borders  detached  from  the  sternum.  The  feet  and  head 
are  equally  clothed  with  a  naked  skin,  the  latter  without  visible  tympanum, 
and  with  nostrils  prolonged  into  a  kind  of  tube.  The  feet  are  provided 
with  five  toes  each,  with,  however,  but  three  claws.  The  species  are  all 
highly  aquatic,  with  a  much  depressed  shell,  which,  with  their  oar-shaped 
feet,  well  fits  them  for  rapid  progression  in  the  water.  But  two  genera  are 
known,  Trionyx  and  Ciyptopus ;  species  of  which  are  found  in  North 
America,  Asia,  and  Africa.  Two  species  of  Trionyx  are  found  in  the 
United  States,  where  they  are  known  as  the  soft-shelled  turtle.  One 
species  is  exceedingly  abundant  in  the  Mississippi  and  its  tributaries.  It 
bites  readily  at  a  night  line,  and  is  esteemed,  in  many  places,  a  great 
delicacy. 

Fam.  4,  or  the  ChelonidcB  proper,  includes  the  marine  species,  which  are 
all  of  immense  size.  Their  carapace  is  much  depressed,  and  the  upper  jaw 
usually  presents  a  curved  beak  somewhat  like  that  of  a  hawk.  The  feet 
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are  true  oars  or  paddles,  with  but  a  faint  trace  of  one  or  two  claws 
externally;  the  anterior  are  much  larger  than  the  posterior.  There  are 
two  genera,  one  Sphargis,  with 'a  naked  skin  on  the  shell,  and  Chelonia 
with  plates.  Sphargis  coriacea  {pL  81,  ßg.  43),  or  the  leather  turtle,  is 
the  largest  of  all  living  Chelonia,  individuals  having  been  known  to  weigh 
1500lbs.,  with  a  shell  six  feet  in  length.  Chelonia  imbriccUa,  or  the  hawks- 
bill  turtle,  found  among  the  West  India  Islands,  and  in  other  localities, 
furnishes  the  valuable  tortoise-shell  of  commerce.  C.  mt/das,  or  the  green- 
turtle  {pL  90,  ßg.  II),  is  highly  prized  by  epicures.  It  is  caught  in  great 
numbers  among  the  West  India  Islands  and  on  the  coast  of  Florida, 
especially  about  Key  West.    Most  sea  turtles  are  vegetable  eaters. 

We  shall  now  make  a  brief  reference  to  the  fossil  Chelonia,  having 
purposely  deferred  their  consideration  until  the  last.  Numerous  species  of 
Testudo  are  found  in  the  Tertiary  of  Europe,  and  one  or  two  in  that  of 
Brazil.  The  Himalaya  furnishes  an  enormous  species  of  land  tortoise 
closely  allied  to  Testudo,  in  Colossochelys  atlas,  an  animal  which  with  a 
total  length  of  18  feet,  had  a  carapace  or  back  shell  12^  feet  in  length, 
8  feet  broad,  and  6  feet  high.  The  sternal  shell  or  plastron  was  9^  feet 
long,  8  broad,  and  over  6  inches  in  thickness.  The  feet  must  have 
equalled,  or  exceeded  in  size,  those  of  the  largest  rhinoceros.  Many 
species  of  Emys  have  been  found  in  the  Jurassic  and  tertiary  strata  of 
Europe.  A  species  of  Chelonura,  or  snapping-turtle,  is  described,  from  the 
CEningen  marl.  Trionyx,  Chelys,  and  several  other  modern  genera,  have 
their  fossil  representatives.  Fossil  species  of  Chelonidcs,  or  sea  turtles,  are 
not  uncommon  in  the  Jurassic,  cretaceous,  and  tertiary  strata  of  Europe ; 
and  one  species,  Chelonia  cooperi,  is  indicated  from  the  State  of  Georgia. 
Many  species  of  Emydidce  are  found  in  the  bone  caves  of  Pennsylvania, 
most  of  them,  however,  identical  with  recent  species. 
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VERTEBRATA. 
Class  III.     Aves.     Birds. 

No  class  of  the  Animal  Kingdom  is  more  strongly  marked  or  more 
completely  isolated  from  other  classes  than  that  of  Birds.  Having  the 
body  covered  with  feathers,  which  are  peculiar  to  this  class,  with  the  two 
anterior  extremities  analogous  to  the  fore  legs  in  quadrupeds  transformed 
into  wings,  and  an  organization  completely  adapted  to  inhabiting  the  air, 
at  various  altitudes,  during  the  greater  portion  of  their  lives,  they  are 
capable  of  swiftness  of  motion  surpassing  any  other  of  the  Vertebrata,  and 
wander  over  the  regions  of  space  with  great  ease  and  celerity.  We  wish 
to  be  understood,  however,  as  speaking  of  the  general  character  of  the 
class ;  for  Nature,  ever  disposed  to  vary  her  productions,  has  given  to  some 
species  very  limited  powers  of  flight,  and  totally  denied  them  to  others. 

For  the  purposes  of  flight,  and  especially  for  such  long  continued 
exertion  upon  the  wing  as  may  be  observed  in  many  birds,  an  admirable 
adaptation  of  anatomical  organization  subserves.  It  is  obvious  that  a 
great  degree  of  muscular  power  is  indispensable,  and  we  accordingly  find 
it,  and  sustained  too  by  a  provision  for  producing  the  most  energetic  and 
protracted  respiration.  This  is  the  curious  arrangement  by  which  the  air 
which  enters  the  body  is  not  restricted  to  a  pair  of  lungs,  but  is  transmitted 
to  various  large  air-cells  in  the  abdomen  and  other  parts  of  the  body,  and 
even  into  the  interior  of  the  bones.  By  this  means  the  respiratory  surface 
is  incalculably  extended,  and  the  specific  gravity  of  the  body  greatly 
diminished.  There  are  also  other  anatomical  characters,  from  which  it  is 
demonstrable  that  to  be  filled  with  air  is  the  natural  or  healthy  state  of 
these  cavities,  and  that  they  are  always  filled  by  active  or  unimpaired 
inspiration.  This  extraordinary  arrangement  is  highly  developed  in  rapa- 
cious and  other  birds  which  habitually  fly  to  great  heights  in  the  atmo- 
sphere ;  but  it  is  also  found  in  great  perfection  in  singing  birds,  and  has 
evidently  an  additional  use  in  enabling  them  by  deep  and  less  frequent 
inspirations  to  sustain  protracted  song. 

For  general  elegance  of  form  no  class  of  vertebrated  animals  can  be 
compared  to  birds,  and  they  alone  of  the  entire  circle  of  animal  life  are 
gifted  with  voice  which  can  be  considered  as  musical  or  even  agreeable  to 
the  ear.  It  is  the  latter  character  which  immediately  recommends  them  to 
all  nations  and  classes  of  mankind,  and  establishes  them  as  favorites.  It 
has  somewhat  an  aspect  of  misfortune,  though,  so  far  as  relates  to  many  of 
the  pre-eminently  superior  songsters  of  Europe,  the  business  of  catching 
them  and  reducing  them  to  subjection  having  been  long  pursued  and 
carried  on  to  an  extent  which  would  be  scarcely  credited  in  America. 

Singing  birds   are   almost  exclusively  restricted  to  the   Insessorial  or 

perching  birds.     The  song  was  formerly  supposed   to  be  peculiarly  the 

expression  of  love  during  the  breeding  season,  but  this  is  not  strictly  the 

case,  for  many  species  sing  in  the  autumn  long  after  the  labors  of  incubation 
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have  been  accomplished,  and  it  even  appears  to  happen  occasionally  that  a 
bachelor  bird  sings  all  summer  apparently  for  his  own  exclusive  amuse- 
ment. Mr.  Broderip,  in  Zoological  Recreations,  mentions  a  case  of  this 
kind  as  follows:  "We  have  heard  a  wild  thrush,  one  of  the  sweetest 
singers  of  his  tribe,  sing  far  into  September,  but  we  watched  narrowly  and 
never  could  find  that  he  had  a  mate."  He  was  either  too  much  of  a 
genius  to  be  troubled  with  the  cares  of  ornithological  matrimony,  or  was 
culpably  unambitious  about  perpetuating  the  ancient  house  of  the  Thrushes. 

Many  birds  which  have  no  song  possess  notes  of  remarkable  beauty  and 
purity  of  intonation. 

It  appears  to  be  nearly  or  quite  impossible  to  set  to  music  any*  length- 
ened song  of  a  bird.  This  is  owing  to  its  being,  as  termed  by  musicians, 
out  of  time.  This  remark  does  not  apply,  however,  to  some  birds  which 
have  a  few  melodious  notes;  these  can  often  be  accurately  recorded, 
though  it  must  be  borne  in  mind  that  it  is  nearly  impossible  to  imitate 
them  with  any  instrument. 

Nearly  all  birds  can  be  taught  strains  other  than  their  natural  notes,  by 
the  more  or  less  long  continued  repetition  of  such  in  their  hearing;  and 
several  families,  especially  of  the  Parrots,  can  be  taught  to  imitate  the  human 
voice  with  considerable  success.  No  animals  except  birds  are  capable  of 
this  kind  of  imitation.  The  strength  and  compass  of  a  bird's  voice  depend 
on  the  size  and  proportionate  force  of  the  larynx.  The  male  only  possesses 
this  organ  in  sufficient  development ;  in  the  female  it  is  weak  and  small.  It  is 
found  by  experiment  that  this  organ  may  be  greatly  improved  in  all  singing 
birds  by  exercise  and  habit,  so  as  to  greatly  enlarge  and  improve  the  song. 
Nutritive  food,  fresh  air,  and  exposure  to  sounds  which  excite  attention  and 
emulation,  in  the  season  of  courtship  especially,  are  productive  of  this  effect. 

The  highest  degree  of  merit  as  a  songster,  from  time  immemorial  and  by 
universal  assent,  has  been  awarded  to  the  nightingale,  of  which  we  shall 
speak  at  length  in  its  proper  place,  and  also  of  the  greatest  of  our  American 
songsters,  the  mocking-bird. 

In  the  economy  of  the  bird  the  bill  is,  perhaps,  the  most  important  organ, 
as  it  not  only  performs  the  offices  of  the  jaws  in  other  animals,  to  some 
extent,  but  is  also  a  substitute  in  a  great  measure  for  the  hand  or  fore  paw 
of  other  vertebrata.  It  has  considerable  analogy,  however,  to  the  length- 
ened snout  of  the  crocodiles,  or  the  long-nosed  fishes  or  quadrupeds.  By 
this  organ  the  food  is  seized  in  all  birds,  and  in  rapacious  birds  it  is 
constructed  for  tearing  their  prey  in  conjunction  with  the  feet  and  claws, 
and  such  is  the  case  also  so  far  as  relates  to  many  of  the  small  insect- 
eating  birds.  Some  birds,  the  horn-bills  {Buceridce)  for  instance,  have 
large  and  grotesque  appendages  to  this  organ,  the  uses  of  which  have  never 
been  ascertained.     (See  pi.  103,  fig.  2.) 

The  possession  of  wings  is  the  most  peculiar  character  of  birds  amongst 
the  vertebrated  animals,  but  in  several  groups  these  members  are  so 
materially  modified  as  to  be  almost  useless.  In  very  many  of  the  Galli- 
naceous birds,  which  comprise  the  common  fowls,  the  pheasants,  quails, 
&c.  (pi.  96),  the  wings  are  so  short  and  weak  as  to  be  only  capable  of 
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restricted  and  noisy  flight;  while  in  the  ostrich,  emu  (pi  94,  95),  and 
some  swimming  birds,  they  are  only  useful  to  assist  in  running  or  swim- 
ming. In  all  cases,  however,  there  appears  to  be  ample  compensation  in 
enlarged  powers  of  the  two  latter  methods  of  locomotion. 

All  birds  are  protected  from  external  injury  by  a  more  or  less  densely 
arranged  growth  of  feathers,  which  are  their  peculiar  clothing.  In  the 
smaller  birds  these  are  frequently  highly  ornamental ;  while  in  the  tribes 
inhabiting  the  water  or  found  only  within  the  limits  of  excessive  cold, 
in  which  utility  is  more  strictly  an  object,  this  clothing  is  remarkably 
compact,  and  adapted  in  the  most  wonderful  manner  to  the  retention  of 
warmth.*  In  the  swimming  birds  it  is  absolutely  impervious  to  water,  and 
is  constantly  lubricated  by  an  oily  secretion  from  a  gland  near  the  rump, 
more  or  less  developed  in  all  birds. 

The  periodical  renewal  of  this  plumage  is  termed  moulting,  and  usually 
takes  place  in  all  birds  once  in  a  yetur.  It  usually  occurs  several  times 
before  the  mature  plumage  of  the  species  is  attained.  The  plumage  alters 
also  considerably  in  the  course  of  a  year,  the  brightest  colors  and  otherwise 
most  complete  plumage  being  observable  during  the  season  of  courtship 
and  incubation ;  after  which  it  fades  and  in  some  species  a  moult  takes 
place,  during  which  the  male  bird  assumes  a  plumage  resembling  that  of 
the  female,  only  attaining  his  own  again  in  the  spring. 

The  digestive  power  of  all  birds  is  very  powerful,  and  the  demand  for 
food  is  accordingly  of  frequent  recurrence.  All  birds  are  great  eaters,  and 
seem  necessarily  to  require  a  comparatively  large  quantity  of  food  to 
sustain  their  active  habits  and  peculiar  organization.  The  food  is  at  first 
temporarily  deposited  in  a  sac,  which  is  merely  an  extension  of  the  gullet, 
and  termed  the  craw,  from  which  it  is  generally  transferred  to  the  stomach 
proper.  This  is  composed  of  two  apartments,  in  one  of  which  the  food  is 
moistened  by  a  secretion  from  peculiar  glands,  and  then  transferred  to  the 
second  part  or  gizzard,  in  which  the  digestion  is  completed.  The  gizzard 
is  furnished  with  enormously  strong  muscles  in  birds  which  feed  upon 
grains,  as  the  common  fowl,  but  in  those  which  subsist  upon  animal  food 
the  muscles  are  of  but  ordinary  development.  Many  birds  swallow  par- 
ticles of  sand  or  gravel,  for  the  purpose,  it  is  believed,  of  assisting  the 
powers  of  digestion.  The  craw  is  wanting  in  some  birds  which  feed  upon 
soft  fruits.  In  parrots  and  pigeons  it  has  the  function  of  secreting  a  milk- 
like substance  with  which  the  food  of  the  parent  is  mixed,  and  afterwards 
disgorged  for  the  purpose  of  feeding  the  yoimg. 

Of  the  senses  possessed  by  birds  that  of  sight  is  the  most  acute,  and 
exceeds  in  power  that  of  all  other  animals  and  even  of  man.  The  rapa^ 
cious  vultures  and  eagles  have  this  sense  in  the  highest  degree,  but  all 
birds  have  it  very  acutely  developed.  The  sense  of  smell  does  not  seem  to 
be  at  all  remarkable  in  any  birds,  notwithstanding  the  opinion  formerly 
entertained  that  by  this  sense  vultures  were  attracted  to  their  prey.  This 
opinion  has  been  completely  disproved,  and  the  fact  fully  established  that 
they  depend  upon  sight  alone.  Hearing  is  usually  acute,  and  is  very 
delicate  in  the  owls,  some  of  which  are  the  only  birds  which  have  externa] 
496 


Digitized  by 


Google 


AVES.  293 

ears.  The  sense  of  taste  is  very  imperfect  in  all  birds,  and  touch  little 
better,  though  the  latter  is  amply  developed  in  the  ducks  and  other  aquatic 
birds  which  seek  for  sustenance  with  the  bill.  In  all  other  birds  this  sense 
is  very  dull,  and  almost  exclusively  confined  to  the  feet 

Birds  are  eminently  migratory.  The  majority  of  the  species  found  in 
the  temperate  zones  during  the  summer,  rearing  their  young,  pass  the 
winter  many  degrees  south  of  the  place  of  their  nativity,  and  even  pene- 
trate into  the  torrid  zone.  In  the  course  of  these  migrations  many  of  the 
small  birds  perform  journeys  which  would  appear  almost  incredible.  Many 
of  the  American  warblers,  for  instance,  pass  the  winter  on  the  shores  of  the 
Gulf  of  Mexico,  and  proceed  in  the  spring  as  far  north  as  Labrador. 

The  red  winged  starling  and  other  birds  of  North  America,  known  as 
blackbirds,  also  proceed  during  winter  to  the  extreme  southern  limits  of  the 
United  States ;  while  a  few  species,  such  as  the  rose-breasted  grosbeak  and 
yellow-breasted  chat,  push  into  South  America.  The  migrations  of  Euro- 
pean birds  are  very  remarkable,  many  of  the  common  species  passing  the 
winter  in  Africa,  some  species  crossing  the  Straits  of  Gibraltar,  and  others 
venturing  boldly  across  the  Mediterranean 

Pis.  105-6  present  a  view  of  the  migrations  of  numerous  species. 
These  extensive  flights  are  performed  during  both  day  and  night ;  the  latter 
time  appears,  however,  to  be  that  most  universally  adopted.  Some  small 
birds  during  their  migrations  fly  at  very  considerable  heights,  much 
greater  than  is  attempted  by  them  at  any  other  period. 

Classification  of  Birds. 

Birds  occupy  a  station  in  the  great  circle  of  the  Vertebrata  between 
Quadrupeds  and  Reptiles.  No  class  of  animals  has  engaged  the  attention 
of  naturalists  to  a  greater  extent,  nor  have  their  conclusions  respecting 
subdivision  or  classifying  been  more  various  upon  any  other  subject. 

There  are  nearly  as  many  systems  as  there  are  ornithologists. 

We  are  disposed  to  look  upon  the  circular  or  quinary  system  of  Vigors 
and  Swainson  as  the  first  approximation  to  the  natural  system,  and  in  all 
respects  the  most  philosophical.  It  will  be  impossible,  however,  to  bring 
within  our  limits  more  than  a  mere  outline  of  this  remarkable  system. 

Birds  are  naturally  divided  into  five  orders,  each  of  which,  of  course,  is 
characterized  by  general  characters.  The  following  is  according  to  the 
views  of  Mr.  Swainson. 

1.  Insessores,  or  typical  Birds,  comprising  all  the  well  known  Sparrows, 
Warblers,  Thrushes,  Woodpeckers,  and  other  small  birds.  In  this 
order  is  found  the  highest  development  of  the  general  characters  of 
Birds,  the  greatest  variety  and  beauty  of  plumage,  and  an  organization 
especially  enabling  them  to  live  habitually  amongst  trees. 

2.  Raptores,  or  rapacious  Birds,  composed  of  the  Vultures,  Falcons,  and 
Owls.  These  subsist  entirely  upon  animal  substances,  and  are  the 
strongest  and  most  powerful  of  all  birds.  They  are  strictly  analogous 
to  the  tigers,  dogs,  hyenas,  and  other  carnivorous  quadrupeds. 
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3*  Natatores,  or  swimming  Birds,  of  which  the  Groose  and  Duck  are 
familiar  examples.  They  habitually  live  in  the  water,  for  which  they 
are  admirably  constructed,  like  the  whales,  dolphins,  and  other  aquatic 
mammalia  to  which  they  are  analogous. 

4.  Grallatores,  or  wading  Birds,  well  represented  by  the  commoa 
Herons  and  Cranes.  In  these  birds  the  long  legs  and  neck  are  striking 
characters,  and  their  entire  organization  has  for  its  object  the  pursuit 
of  such  fishes  or  other  animals  as  inhabit  shallow  waters  or  marshes. 

5.  Rasores,  or  walking  Birds,  represented  by  the  domestic  Fowl  an»' 
the  Turkey,  by  the  Pheasants,  Partridges,  Quails,  and  other  birds. 
They  live  almost  entirely  up  the  ground,  and  are  almost  the  only 
birds  which  have  been  completely  domesticated. 

We  cannot,  however,  possibly  enter  into  any  details  of  this  system,  and  are 
sorry  to  say  that  it  has  not  been  elaborated  by  any  author  to  such  extent 
as  to  enable  us  to  avail  ourselves  of  his  labors  so  far  as  to  present  a  view 
of  the  various  families  of  birds  upon  its  basis.  The  reader  can  consult 
with  great  advantage,  upon  this  subject,  the  volumes  of  Lardner's  Cyclo- 
paedia by  Swainson.  .     ^ 

The  publication  of  "The  Genera *of  Birds"  by  George  Robert  Gray,  an 
ornithologist  of  great  acquirements  attached  to  the  British  Museum,  has 
placed  in  the  hands  of  naturalists  the  most  complete  synopsis  of  the  genera 
and  species  of  birds  ever  produced.  His  method  and  views  of  classification 
we  propose  to  adopt  in  the  following  pages. 

Gray  divides  the  class  of  birds  into  eight  orders,  as  follows : 

1.  AcciPiTREs,  Rapacious  birds.     {Pis,  104,  105.) 

2.  Passeres,  Sparrows,  Thrushes,  and  generally  all  the  small  birds. 

{Pis.  99,  100,  101,  102.) 

3.  Scansores,  Parrots,  Woodpeckers,  Cuckoos,  <fcc. 

.  (Part  of  pis.  97,  98.) 

4.  CoLUMBiE,  Pigeons  and  Doves.     {PL  9ß,ßgs.  12  to  15.) 

5.  Gallin^e,  Cocks,  Pheasants,  Grouse,  Turkeys,  <fcc. 

(Part  of  pis.  95,  96.) 

6.  Struthiones,  Ostriches,  Bustards,  and  the  Emu. 

{PL  94,  figs,  h  2.) 

7.  GRALLiE,  or  Wading  birds.     {PI.  93.) 

8.  Anseres,  or  Swimming  birds.     {Pis.  91,  92.) 

These  orders  contain,  according  to  the  views  of  Gray,  about  fifty 
families,  which  are  again  divided  into  about  one  hundred  and  fifty  sub- 
families, admitting  about  eight  hundred  genera. 

The  number  of  species  of  birds  known  is  variously  estimated.  Gray 
enumerates  in  his  great  work  about  six  thousand  species,  but  Des  Murs  of 
Paris,  in  a  beautiful  and  important  work,  the  Iconographia  Ornithologica, 
now  in  the  course  of  publication,  and  in  which  he  intends  to  give  plates  of 
all  known  birds  not  previously  figured,  estimates  them  at  ten  thousand. 
The  probability  is  that  there  are  at  this  time  about  seven  thousand  well 
determined  birds,  many  of  which  have  been  discovered  since  the  commence- 
ment of  Gray's  work ;  and  to  this  number  constant  and  large  accessions 
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must  continue  to  be  made.  Linnaeus  in  1766,  which  is  the  date  of  the  last 
edition  of  his  Systema  Naturae,  mentions  only  nine  hundred  and  forty-seven 
species.  The  progress  of  discovery  in  ornithology  may  be  inferred  from 
the  vast  increase  of  known  species  since  that  period ;  and  there  is  yet  no 
symptom  of  cessation  or  respite,  new  discoveries  being  made  almost  daily. 

The  largest  and  most  complete  collections  of  birds  in  the  world  are  those 
of  the  Academy  of  Natural  Sciences  of  Philadelphia,  of  the  British  Museum, 
of  the  Royal  Museum  at  Leyden,  and  of  the  Jardin  des  Plantes  at  Paris. 
The  first  is  probably  the  most  extensive,  though  the  number  of  species 
contained  in  it  has  not  been  ascertained.  There  are  upwards  of  twenty 
thousand  specimens  exhibited,  which,  with  the  other  collections  of  the 
Academy,  are  with  great  liberality  gratuitously  thrown  open  to  the  public. 

We  shall  now  proceed  to  give  in  detail  notices  of  all  the  families  and 
sub-families  of  birds  nearly  as  proposed  by  Gray,  and  shall  also  give  brief 
sketches  of  the  principal  genera  and  species,  more  particularly  of  those 
inhabiting  North  America  and  Europe,  but  shall  not  neglect  others ;  hoping, 
upon  the  whole,  to  present  to  the  reader  a  general  view  of  ornithology 
sufficiently  interesting  to  induce  him  to  pursue  further  the  study  of  this 
delightful  branch  of  natural  history. 


Order  1.     Accipitres,  or  Rapacious  Birds, 

Immediately  recognised  by  their  strong  and  hooked  bills,  their  formidable 
claws,  and  an  organization  entirely  adapted  to  the  pursuit  and  destruction 
of  other  animals,  or  to  subsisting  only  upon  animal  food.  These  birds  are 
found  in  all  countries,  and,  although  not  numerous,  are  universally  known. 

The  rapacious  birds  comprise  some  of  the  largest  of  the  whole  class,  and 
are  by  far  the  most  muscular  and  powerful.  They  are  usually  solitary  and 
very  retired  in  their  habits,  and  are  more  unproductive  than  any  other 
birds.  The  female  is  the  larger  of  the  two  sexes,  and  frequently  has  more 
handsome  plumage. 

This  order  contains  three  families,  which  are  the  Vultures,  the  Falcons, 
and  the  Owls. 

Fam.  1.*  VuLTURiDiE,  OR  VuLTUREs.  Head  naked ;  bill  more  or  less 
strong,  sometimes  rather  long,  hooked,  and  acute  ;  wings  long  and  pointed ; 
tail  moderate ;  tarsi  short,  strong,  covered  with  scales ;  toes  moderate  ; 
claws  weak,  but  slightly  curved.  Size  large ;  body  thick  and  heavy ; 
region  of  the  crop  or  craw  usually  naked,  or  covered  with  woolly  hair. 

This  family  presents  an  assemblage  of  large  birds  of  remarkably  uniform 
general  habits  and  history.  The  name  vulture  has  not  inaptly  been 
borrowed  to  express  features  of  character  which  are  repulsive  in  our  own 
race,  but  which  are  common  to  the  whole  family  of  useful  but  disagreeable 
birds  now  before  us.  Cowardly  and  excessively  voracious,  they  delight  in 
dead  animal  matter  in  all  stages  of  decay  and  putridity,  of  their  indulgence 
in  which  they  usually  give  sufficient  evidence  in  the  offensive  effluvia 
which  emanate  from  their  plumage.    Nevertheless,  the  unenviable  tastes  of 
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the  Vultures  are  directed  to  a  wise  end.  They  are  the  scavengers  of  the 
hot  parts  of  the  earth,  performing  valuable  services  in  destroying  dead 
animals  immediately  after  life  has  ceased,  in  countries  where  large  quadru- 
peds and  all  animals  most  abound. 

It  was  long  believed  that  Vultures  were  attracted  to  decaying  matter  by 
a  very  exquisite  power  of  scent,  which  was  supposed  to  enable  them  to 
distinguish  it  at  a  great  distance.  The  testimony  of  modem  naturalists, 
especially  Le  Vaillant  and  Audubon,  has  completely  disproved  this 
opinion.  The  former  found  it  impossible  to  protect  animals  which  he  ^ad 
killed,  except  by  covering  them,  which  he  sometimes  did,  with  branches 
and  leaves  of  trees,  and  found  that  they  were  no  more  interfered  with. 
Audubon  made  several  careful  and  conclusive  experiments  to  the  same 
purpose.  It  would,  however,  perhaps  be  venturing  too  much  to  assert  that 
birds  of  this  family  have  not  the  sense  of  smell  in  rather  an  unusual  degree, 
since  a  well  developed  olfactory  apparatus  has  been  satisfactorily  demon- 
strated. We  may  safely  conclude  though,  that  in  cases  where  Vultures 
are  seen  to  converge  from  various  directions  in  the  atmosphere  towards  a 
recently  dead  animal,  they  are  guided  exclusively  by  their  piercing  vision. 

Of  all  families  of  birds  the  Vultures  sustain  the  most  lofty  flight.  Thus 
the  traveller  in  the  highest  ranges  of  the  Andes  often  sees  the  Condor,  the 
largest  of  Vultures,  soaring  yet  far  above  him,  a  mere  speck  in  the  heavens. 
For  this  purpose  they  are  well  fitted  by  the  lightness  of  their  bones,  which 
in  some  species  are  hollow  throughout,  even  to  the  toes.  The  common 
Turkey  buzzard  {Cathartes  aura)  has  a  skeleton  so  light  as  to  weigh  little 
over  four  ounces. 

Except  in  the  capacity  of  scavengers  the  Vultures  are  of  little  economi- 
cal importance.  Nothing  but  the  most  direct  and  pressing  necessity  would 
cause  their  rank  flesh  to  be  eaten,  and  their  feathers  are  not  useful.  They 
occur  in  all  torrid  and  temperate  regions,  very  abundant  in  the  former  and 
frequently  met  with  in  the  latter,  rarely  passing  beyond  the  limits  of  the 
temperate  zone. 

Suh'fam.  1.  VuUurincB,  or  true  Vultures,  Bill  strong  and  somewhat 
elongated,  more  or  less  compressed,  the  basal  half  covered  with  a  cere ; 
upper  mandible  abruptly  hooked ;  nostrils  generally  placed  transversely  in 
the  cere  and  exposed ;  wings  long ;  tarsi  covered  with  small  scales.  Head 
naked,  with  the  skin  generally  wrinkled  and  with  scattering  hairs ;  neck 
partially  naked. 

The  true  or  typical  Vultures  are  restricted  to  the  old  world,  and  are 
found  in  great  numbers  (though  of  few  species)  in  the  warmer  parts  of 
Asia  and  in  Africa,  while  in  Europe  one  species  only  occurs  sparingly. 
Nearly  all  the  species  are  large  birds,  and  they  perform  the  same  offices  of 
scavengers  as  their  relatives,  the  Turkey  buzzards  and  Carrion  crows,  do 
in  America,  in  which  capacity  they  are  of  great  importance  in  the  densely 
populated  Asiatic  cities,  and,  in  fact,  in  all  tropical  countries.  This  sub- 
family presents  in  the  highest  degree  the  general  characters  of  the  Vulture 
family,  the  naked  head,  neck,  and  tarsi,  by  which  they  are  better  enabled 
to  partake  of  their  putrescent  food  than  if  those  parts  were  clothed  with 
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feathers.  Truthful  to  the  instinct  of  cleanliness,  however,  which  appears 
to  prevail  amongst  all  animals,  vultures  are  said  frequently  to  wash  them- 
selves thoroughly. 

Vuhur  monachus,  Linn.,  is  the  European  species ;  in  addition  to  which 
there  are  of  this  sub-family  two  African  and  one  Asiatic  species  {Vultur 
ponticeriahiis,  Lath.),  well  known  as  one  of  the  Indian  vultures.  Little 
or  nothing  is  reported  concerning  them  other  than  the  general  habits  of  the 
family. 

Sub'fam,  2.  Gypincs  or  griffin  Vultures.  Bill  lengthened,  compressed, 
hooked,  and  very  sharp.  Wings  long  and  powerful ;  tarsi  moderate,  very 
strong ;  tail  rather  long,  rounded.  Head  more  or  less  covered  with  hairs, 
more  so  than  in  the  preceding.     Size  large ;  colors  mostly  fulvous. 

This  sub-family  is  composed  of  species  which  appear  to  be  analogous  to 
the  more  savage  types  of  rapacious  animals. 

One  species,  Ch/ps  fulvus,  Linn.  (pL  104, ßg.  9),  inhabits  Europe  and  is 
supposed  to  be  common  to  Asia  and  Africa;  it  is  popularly  called  the 
Tawny  Vulture  or  Griffin,  and  by  the  latter  name  appears  to  have  been 
known  to  the  ancients.  There  are  about  four  other  species  inhabiting 
Asia  and  Africa,  the  most  remarkable  of  which  are  the  Bengal  Vulture  and 
the  Indian  Vulture,  which  are  in  many  places  common  features  of  Indian 
scenery  and  remarkable  for  their  numbers  and  voracity. 

Sub'fam.  3.  GypaetincB  or  bearded  Vultures.  Head  and  neck  completely 
clothed.  Bill  strong,  long,  elevated  towards  the  end,  which  is  hooked.  A 
well  defined  beard,  or  bunch  of  stiff  hair-like  bristles  directed  forwards 
from  beneath  the  lower  mandible,  is  the  peculiar  character  of  this  sub-family 
amongst  rapacious  birds.  Legs  short,  middle  toe  long.  Wings  and  tail 
long,  the  former  pointed  and  very  powerful. 

The  bearded  Vultures,  with  most  of  the  characters  of  their  family,  have 
also  the  swiftness  of  flight  of  the  Falcons,  to  which  they  have  been  attached 
by  some  ornithologists.  This  sub-family  is  composed  of  a  single  genus, 
GypaHos,  of  which  the  principal  species  is  the  Gypaetos  barbatus  (Linn.), 
the  Bearded  Vulture  or  Lämmergeyer  of  the  Alps.  It  derives  its  JEnglish 
name  from  the  stiff  beard-like  tuft  which  characterizes  the  genus,  and  is 
much  dreaded  in  some  mountainous  districts  of  Europe  on  account  of  its 
preying  upon  lambs  and  other  young  and  feeble  animals,  added  to  which 
it  has  the  traditionary  reputation  of  being  disposed  to  carry  off  young 
children  when  left  unprotected  within  range  of  its  keen  sight.  The  latter, 
however,  is  not  well  established,  and  the  form  of  its  talons,  which  are  weak 
as  in  all  the  Vultures,  tends  to  throw  further  doubt  on  the  subject ;  though, 
if  very  hungry,  we  would  not  trust  him. 

The  same  species  is  supposed  to  inhabit  all  the  high  mountain  ranges  of 
the  old  continent,  but  the  birds  inhabiting  those  of  both  Asia  and  Africa 
are  represented  by  competent  naturalists  as  different  species,  which  is 
probably  the  case.    If  so,  there  are  three  species  of  the  bearded  vultures. 

Sub'fam.  4.  Neophrince  or  slender-billed  Vultures,  Bill  much  lengthened 
and  slender.  Nostrils  longitudinal,  nearly  medial ;  cere  extended ;  face 
and  part  of  the  neck  only  naked.    Size  smaller  than  the  preceding. 
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This  sub-family  consists  of  two  genera  of  small  vultures  inhabiting 
southern  Asia  and  Africa,  one  of  which,  the  Neophron  percnopterus,  Linn., 
occasionally  visits  Europe,  and  has  been  found  in  Great  Britain.  It  has 
been  represented  as  exceedingly  disgusting  in  its  habits,  preying  only  upon 
decaying  animal  matter,  and  very  familiar  in  the  streets  and  neighborhood 
of  cities.  It  is  this  species  which  is  most  frequently  alluded  to  by  travellers 
in  countries  (and  especially  the  cities)  of  Southern  Asia  and  Northern 
Africa,  and  is  usually  called  the  Egyptian  Vulture.  Another  species  has 
been  discovered  in  Abyssinia ;  and  a  distinct  genus,  comprising  only  one 
species,  is  found  in  Western  Africa.  It  is  the  Gypohierax  angolensis,  Gm., 
or  the  Angola  Vulture. 

These  are  all  timid  and  weak  birds,  and  devour  all  forms  of  animal  filth 
with  unexampled  greediness. 

Sub'fam,  5.  Sarcoramphince  or  American  Vultures,  Head  and  neck 
more  or  less  naked,  and  with  the  skin  either  carunculated  or  corrugated. 
Bill  lengthened  and  rather  slender,  but  strong  at  the  tip,  which  is  curved 
and  acute ;  nostrils  placed  in  the  cere,  with  the  opening  large,  exposed,  and 
longitudinal.  Wings  long  and  pointed ;  tarsi  long ;  middle  toe  long.  Size 
various,  comprehending  the  largest  and  the  smallest  of  the  vultures.  Color 
black. 

The  species  of  this  sub-family  are  peculiar  to  America  and  constitute  two 
well  defined  genera,  Sarcoramphus,  or  the  Condors,  and  Catbartes,  which 
includes  the  Turkey  Buzzard  and  Carrion  Crows.  The  Condor  {pL  104,  fig. 
11)  is  the  largest  of  all  rapacious  birds.  It  inhabits  Central  and  South 
America,  generally  frequenting  the  vicinity  of  the  high  mountain  ranges,  in 
which  it  rears  its  young  at  an  elevation  of  ten  to  sixteen  thousand  feet 
above  the  level  of  the  sea,  above  which  it  is  represented  by  travellers  as 
soaring  to  a  vastly  greater  height.  The  eggs  are  laid  upon  the  bare  rock, 
two  in  number,  white,  and  about  four  inches  in  length.  The  condor  feeds 
principally  upon  young  animals,  but  several  in  company  are  said  to  attack 
the  llama  and  other  large  quadrupeds,  and  readily  overpower  them.  Very 
extravagant  stories  were  carried  to  Europe  by  the  earlier  voyagers  respect- 
ing the  size  and  prowess  of  the  condor,  some  of  which  gained  considerable 
currency,  and  in  fact  the  bird  and  its  habits  were  little  known  until  observed 
in  South  America  by  the  celebrated  Humboldt.  Jt  appears,  notwithstand- 
ing its  large  size  and  great  strength,  to  partake  in  a  considerable  measure 
of  the  disposition  to  familiarity  and  susceptibility  pf  semi-domestication 
w^hich  prevail  amongst  the  carrion  crows  and  other  of  the  American 
vultures.  Dr.  Gambel,  in  an  account  of  this  bird  published  in  the  Journal 
of  the  Academy  of  Nat.  Sei.  of  Phila.,  vol.  i.  p.  25  (quarto),  has  the  followi- 
ing  remarkable  and  interesting  paragraph :  "  A  condor  which  I  saw  at 
Valparaiso  in  1845  lived  at  large  in  the  city,  and  appeared  to  be  an  universal 
favorite.  It  would  follow  after  or  walk  alongside  of  a  person  like  a  dog, 
and  offered  no  resistance  to  being  handled  or  having  its  feathers  smoothed 
down :  so  good-natured  was  it  that  it  would  receive  the  caresses  of  children, 
and  permit  them  to  beat  it  with  switches  or  even  attempt  to  get  upon  its 
back.  In  fact,  I  have  never  met  with  any  bird  which  exhibited  more  tame- 
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ness  or  greater  confidence  in  man  than  this  large  and  powerful  condor." 
He  adds,  that  this  individual  possessed  its  full  powers  of  flight,  and  would 
occasionally  soar  to  a  great  height,  and,  upon  returning  to  the  city,  would 
alight  upon  a  steeple  or  other  elevated  object.  He  continues :  "  It  (the 
condor)  appears  to  be  frequently  caught  by  the  Peruvians  and  Chilians, 
and  thus  tamed.  I  have  several  times  seen  birds  nearly  full  grown  offered 
for  sale  on  the  mole  or  market-place  at  Callao,  being  confined  only  by 
strong  strings  passed  through  their  open  nostrils." 

Bonaparte's  specimen  figured  in  his  American  Ornithology,  vol.  iv.  pi.  22 
(continuation  of  Wilson's  Orn.),  fully  sustained  the  character  given  above, 
as  the  following  extract  (vol.  iv.  p.  21)  will  show :  "  The  individual  repre- 
sented in  our  plate  was  remarkable  for  playfulness  and  a  kind  of  stupid 
good-nature.  During  Mr.  Lawson's  almost  daily  visits,  for  the  purpose  of 
measuring  and  examining  accurately  every  part  for  his  engraving,  it  became 
so  familiar  and  well  acquainted  that  it  would  pull  the  paper  out  of  his  hands, 
or  take  the  spectacles  from  his  nose,  so  that  Mr.  Lawson"  (the  famous 
engraver  of  birds),  "seduced  by  these  blandishments,  and  forgetting  its 
character  in  other  respects,  did  not  hesitate  to  declare  the  condor  the 
gentlest  bird  he  ever  had  to  deal  with."  The  best  history  of  the  condor 
extant  is  that  in  Bonaparte's  volume  above  cited ;  it  may  be  of  interest  to 
add  that  he  introduces  it  as  a  bird  of  North  America,  from  the  fact  that 
a  bill  and  a  quill  feather  were  brought  home  by  the  celebrated  travellers 
Lewis  and  Clark,  and  were  supposed  to  have  belonged  to  an  individual 
killed  in  the  Rocky  Mountains.  No  later  travellers  have  observed  it,  how- 
ever, though  it  is  quite  probable  it  will  be  found  to  inhabit  that  lofty  range. 
The  male  condor  is  said  to  be  the  larger,  which,  if  a  fact,  is  an  isolated 
exception  to  the  entire  family  of  rapacious  birds.  (Proc.  Acad.  Philada., 
iv.  p.  159. 

The  King  Vulture,  Sarcoramphus  papa,  Linn.  {pi.  104,  fig.  10),  is  a 
species  which  has  beauty  of  colors  remarkable  in  a  bird  of  this  family.  It 
is  much  inferior  to  the  condor  in  size,  and  is  very  common  in  the  lower 
i',ountries  and  the  neighborhood  of  some  of  the  cities  of  South  America. 
It  is  indolent  and  inactive  in  its  habits.  Bartrain,  the  celebrated  botanist, 
saw  large  numbers  of  a  bird  which  he  represents  to  be  the  king  vulture, 
during  his  travels  in  Florida.  Singularly  enough,  he  has  not  been  confirmed 
by  any  subsequent  observer,  and  the  fact  of  this  bird  ever  having  been  seen 
in  any  of  that  part  of  North  America  on  the  Atlantic  Ocean  yet  rests 
entirely  upon  his  authority.  It  is,  however,  known  to  inhabit  Yucatan  and 
other  countries  of  Central  America. 

The  genus  Cathartes  is  composed  of  several  species,  some  of  which 
inhabit  North  and  others  South  America.  The  most  remarkable  is  the 
Californian  Vulture  (C  Californianus,  Shaw),  which  appears  to  be  pecu- 
liar to  the  Pacific  coast  of  North  America.  It  is  a  large  species,  with  the 
.  plumage  entirely  black,  and  is  the  bird  alluded  to  as  the  "large  black 
vulture"  by  travellers  in  those  countries.  It  feeds  upon  carrion  and  dead 
fish,  the  latter  of  which  it  procures  abundantly  on  the  shores  of  the 
Columbia  and  other  rivers.     The  nest  is  said  to  be  built  in  the  immense 
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pine  trees  of  that  region ;  and  the  eggs,  two  in  number,  are  as  large  as  those 
of  the  goose. 

The  well  known  Turkey  Buzzard  and  the  Carrion  Crow  belong  to  this  genus. 
Both  are  abundant  in  the  southern  states  of  North  America,  where  they 
are  found  to  be  so  useful  in  the  removal  of  dead  animals  as  to  be  protected 
by  law.  The  former  species  (C  aura,  Linn.)  inhabits  the  north,  though 
sparingl}^  as  far  as  about  latitude  41^.  It  makes  its  nest  in  the  hollow 
stump  of  a  tree ;  its  eggs  are  about  the  size  of  those  of  a  turkey,  of  a 
yellowish  white  color,  with  dark  brown  and  blackish  spots.  The  young 
are  covered  with  down  of  a  white  color,  which  gives  them  a  very  singular 
appearance,  and  contrasts  strongly  with  the  black  plumage  of  their  parents. 

There  is  a  small  species  (C  hurrovianus,  Cassin)  which  inhabits  Mexico, 
somewhat  similar  to  the  common  species  (C.  atrattis,  Bertram),  but  is  much 
smaller.  It  is,  in  fact,  the  least  of  known  vultures.  America,  therefore, 
produces  the  largest  and  smallest  of  the  vultures  of  the  world,  which  are 
the  condor  and  the  bird  here  alluded  to.  Those  birds  of  this  genus  found  in 
great  numbers  in  South  America  were  long  supposed  to  be  strictly  identical 
with  those  of  the  northern  continent,  but  have  recently  been  represented 
to  be  different ;  they  appear,  however,  to  be  strictly  similar  in  their  general 
characters  and  habits,  which  are  the  same  as  those  of  all  other  vultures. 

Fam.  2.  FALcoNiDiE.  Sizc  greatly  varied,  but  generally  moderate  and 
formed  for  rapid  flight.  Head  and  neck  generally  fully  clothed ;  bill 
strongly  curved  and  generally  conspicuously  toothed  or  festooned,  very 
acute.  Claws  generally  very  strong  and  exceedingly  sharp,  especially 
those  of  the  inner  and  hinder  toes.  Wings  generally  long ;  tail  moderately 
broad. 

The  Falconidce,  which  include  the  Hawks,  Eagles,  Kites,  and  other 
genera  of  similar  general  form  and  habits,  exhibit  the  perfection  of  the 
rapacious  characters.  They  differ  essentially  from  the  vultures ;  their 
forms  are  more  graceful  and  their  courage  much  greater.  Endowed  with 
great  swiftness  and  generally  much  boldness  and  cunning,  and  with  beaks 
and  claws  expressly  adapted  to  such  purpose,  they  prey  almost  exclusively 
upon  animals  killed  by  themselves.  The  larger  species  feed  upon  quadru- 
peds, birds,  and  reptiles ;  a  few  upon  fishes,  and  many  of  the  smaller  live 
exclusively  upon  insects.  The  plumage  varies  greatly  with  sex  and  age, 
and  maturity  of  plumage  is  usually  only  attained  in  several  years.  The 
female  is  usually  fully  one  third  larger  than  the  male,  and  is  frequently 
more  vigorous  and  rapacious.  The  young  have  generally  elongated  spots 
on  the  breast  and  belly,  where  the  adult  has  transverse  bands  or  lines,  or 
is  unspotted. 

The  Falconidce  vary  in  size  greatly,  the  largest  species,  the  Great  Sea 
Eagle  of  northern  Asia  and  America  (Haliceetus  pelagictis),  being  nearly  the 
size  of  the  condor,  and  one  of  the  largest  of  birds ;  while  the  smallest,  which 
is  the  little  Java  Hawk  (Hierax  cosrukscens),  is  scarcely  superior  in  size  td' 
our  common  bluebird. 

The  geographic  range  of  this  family  includes  the  whole  world :  it  is  in 
tropical  countries,  where  life  teems  most  profusely,  that  the  species  are 
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most  numerous.     They  are  everywhere,  however,  alike  in  habits,  and  the 
unrelenting  destroyers  of  everything  that  has  life. 

Notwithstanding  the  nobility  of  character  usually  attributed  to  this 
family,  there  is  little  that  is  noble  or  magnanimous  about  them,  except 
whatever  of  such  may  be  attributed  to  their  usually  graceful  forms,  instinc- 
tive cunning,  and  soaring  flight ;  on  the  contrary,  they  are  in  habits  the 
veriest  robbers  and  most  pitiful  thieves  of  the  feathered  tribes,  and  the  writer 
begs  leave  to  add,  that  there  is  more  decent  respectability  and  true  nobility 
in  one  honest  gander,  plebeian  though  he  may  be,  than  in  all  the  noble 
falcons  and  imperial  eagles  that  ever  lived.  We  are  sorry  to  differ  so 
materially  from  the  generality  of  naturalists,  but  this  is  our  opinion,  in 
which  we  only  acquiesce  in  the  conclusion  of  the  great  Dr.  Franklin,  who 
thought  the  bald  eagle  had  scarcely  a  sufficiently  good  character  to  entitle 
him  to  the  distinction  of  representing  the  American  republic,  and  hinted 
that  the  turkey  would  have  done  better.  We  will  not,  however,  at  present 
venture  quite  so  far  as  to  insist  upon  the  latter. 

Sub'fam,  1.  FalconincB  or  true  Falcons,  Bill  short,  very  strong  and 
sharp ;  upper  mandible  with  a  well  defined  tooth,  sometimes  two,  and  also 
more  or  less  festooned ;  under  mandible  truncated  or  emarginated  at  the 
end.  Feet  strong,  middle  toe  long,  claws  strong  and  acute.  Wings 
usually  lengthened  and  formed  for  rapid  flight.  Size  moderate  or  small ; 
never  large. 

In  this  sub-family  we  find  the  most  complete  development  of  characters 
indicating  and  in  accordance  with  habits  of  rapine  and  violence.  The 
boldest  and  most  daring  of  birds  of  prey,  their  whole  structure  fits  them  for 
carrying  on  a  life  of  warfare ;  their  great  muscular  development,  their  long 
wings  and  powerful  claws,  enable  them  to  pursue  their  prey  with  incredible 
swiftness  and  seize  it  with  unerring  and  deadly  grasp.  The  restricted 
genus  Falco  contains  the  species  most  noted  in  these  respects,  among  which 
are  some  of  the  fastest  flyers  of  all  birds.  Several  of  these  were  formerly 
highly  valued  when  trained  for  falconry,  especially  the  Falco  peregrinus, 
Linn.,  or  wandering  falcon  (pL  104, ßg,  5),  which  is  an  European  specie^ 
but  also  found  sparingly  along  the  sea-coasts  of  the  United  States.  It  is 
known  in  New  Jersey  by  the  name  of  the  duck  hawk,  and  also  as  the 
bullet  hawk,  and  preys  almost  exclusively  upon  ducks,  which  it  overtakes 
and  strikes  upon  the  wing.  The  latter  name  (bullet  hawk)  appears  to  have 
been  given  from  a  supposition  which  is  prevalent,  that  it  actually  strikes 
the  duck  with  its  breast  and  knocks  it  down  by  mere  momentum.  An 
inspection  of  its  ferocious-looking  beak  and  claws  will,  however,  justify 
quite  a  difierent  conclusion. 

Another  of  the  larger  falcons  is  the  Jer  Falcon  (F.  islandicm),  which  is 
a  native  of  the  northern  regions  of  both  the  Old  and  New  Worlds,  though 
most  abundant  in  the  north  of  Europe,  braving  the  coldest  climates,  and,  in 
fact,  rarely  making  its  appearance  in  temperate  latitudes.  It  is  of  a  beau- 
tiful white  color  striped  with  black,  which  with  its  courage  seems  to  have 
made  it  a  great  favorite  with  falconers,  and  its  use  appears  to  have  been 
aknost  monopolized  by  persons  of  noble  blood. 
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There  are  several  small  species  of  this  genus,  all  of  which  appear  to  have 
been  trained  for  falconry,  such  as  the  merlin  (F.  cssahn),  the  hobby 
{F.  subbutes,pL  105,  fig,  7),  and  others.  Of  North  American  species  there 
are  several,  such  as  the  pigeon  hawk  (F.  columbarius},  which  is  frequently 
met  with  throughout  the  United  States,  and  the  beautiful  little  sparrow- 
hawk  {F.  sparverius),  a  familiar  and  remarkable  bird  inhabiting  the  whole 
continent.  It  may  be  seen  in  the  Middle  States  throughout  the  year, 
especially,  however,  in  summer,  and  excites  attention  by  its  capricious 
movements.  Seated  upon  a  fence  or  isolated  tree,  it  suddenly  darts  to 
some  point  in  the  field,  hovering  in  a  peculiar  manner  over  a  single  spot, 
and  frequently  returning  unsuccessful  to  begin  a  fresh  look-out.  Spying 
a  straggling  grasshopper  or  beetle,  it  makes  sure  of  him,  and  solaces  its 
appetite  leisurely.  It  rarely  feeds  upon  anything  else  than  insects,  generally 
grasshoppers,  an  abundance  of  which  is  usually  found  in  localities  which 
it  frequents.  It  builds  its  nest  in  the  hole  of  a  tree,  sometimes  in  one 
deserted  by  a  woodpecker,  and  lays  four  or  five  yellowish  spotted  eggs. 
The  young  are  readily  caught  and  easily  tamed.  It  is  a  species  very 
remarkable  on  account  of  its  quiet  and  more  bird-like  habits  than  any  other 
of  our  falcons,  and  has  been  ranked  as  generically  distinct. 

The  Kestril,  F,  alaudarius  {pL  105,  fig.  8),  appears  to  resemble  in  many 
respects  the  sparrow-hawk,  and  is  also  clothed  in  gay  plumage. 

The  foreign  species  of  this  sub-family  are  numerous.  There  is  a  South 
American  genus  {Harpagus,  Vigors)  and  another  of  Africa  {Aviceda, 
Swainson),  which  have  two  strong  teeth  in  the  upper  mandible  instead  of 
one,  which  is  usual.  An  Indian  species  (Falco  lophotes)  is  probably  the 
most  beautiful  of  rapacious  birds.  In  this  sub-family  we  also  find  the  very 
small  hawks  constituting  the  genus  Hierax,  Vigors,  which  are  the  smallest 
of  the  family.  This  distinction  belongs  to  H,  casrulescens,  or  the  little 
Java  hawk  of  the  books. 

Suh-fam.  2.  Buteonince,  or  Buzzards.  Bill  short,  broad  at  the  base, 
much  curved,  festooned  on  the  margins  of  the  upper  mandible.  Head 
usually  broad  and  rather  flattened.  Wings  long,  though  scarcely  formed 
for  rapid  flight,  tarsi  rather  lengthened,  feet  moderate,  toes  rather  short. 
Size  moderate,  sometimes  large,  never  very  small. 

The  buzzards  compose  a  sub- family  of  strong  and  massive  formed  birds 
with  broad  wings  and  soaring  flight,  but  of  inactive  and  rather  sedentary 
habits.  They  feed  on  all  descriptions  of  the  smaller  and  weaker  qua- 
drupeds, birds,  or  reptiles,  nor  do  they  reject  the  flesh  of  dead  animals. 
Some  species  live  almost  exclusively  upon  frogs  and  snakes,  others  upon 
insects. 

They  are  widely  disseminated.  Of  the  American  species  the  red- 
tailed  hawk  {Buteo  borealis,  Linn.),  and  the  winter  falcon  {B.  lineatus), 
are  the  most  common  and  universally  known,  and  have  received  vari- 
ous names  from  the  farmers  and  housewives  amongst  whose  poultry, 
especially  the  junior  part  of  it,  in  the  spring,  they  make  considerable 
havoc.  They  generally,  however,  go  by  the  common  denomination  of  hen 
hawks,  or  occasionally  chicken  hawks.  These  birds  build  their  nests  in 
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high  trees,  and  it  is  when  rearing  their  young  that  they  are  most  destructive. 
They  are  destroyed  without  mercy  by  our  agricultural  population,  and  are 
becoming  rare,  as  resident  birds,  in  the  more  densely  populated  districts ; 
but  when  the  rigors  of  winter  urge  them  to  more  excursive  habits  they  are 
frequently  met  with.  A  smaller  species  is  also  occasionally  seen  in  all  the 
Northern  States;  it  is  the  broad- winged  hawk  of  Wilson  (B,  pennsyU 
vanicus).  It  is  a  handsome  plumaged  and  rather  graceful  bird,  and 
comparatively  harmless  in  its  habits. 

Of  the  European  species  the  common  buzzard,  B.  vulgaris  (pi.  I04,ßg. 
8),  is  the  best  known.  In  disposition  and  general  history  it  is  much  like 
the  common  species  of  America.  It  is  frequently  met  with  in  England 
and  Scotland,  and  is  disseminated  over  the  whole  continent ;  it  has  been 
observed  to  prey  upon  almost  every  description  of  small  animals. 

The  genus  Archihuteo  comprises  several  fine  species  which  have  the 
legs  completely  feathered  to  the  toes,  and  which  are  restricted  to  Europe 
and  North  America.  Here  is  classed  the  black  hawk  of  Wilson  (A, 
sancti-johannis,  Gm.,  A.  niger,  Wils.),  a  common  species,  though  rarely 
seen  in  mature  plumage,  which  is  perfectly  black;  also  another  western 
species  (A,  ferrugineits,  Licht.)  which  has  recently  become  known. 

Closely  allied  to  the  American  black  hawk,  and  resembling  it  in  a 
remarkable  degree  when  in  young  plumage,  is  the  rough-legged  buzzard  of 
Europe  {A.  lagopus),  a  well  known  species  disseminated  over  the  entire 
continent,  but  appearing  only  occasionally  in  the  south  of  England.  Its 
history  is  littte  known. 

Several  of  the  South  American  species  of  this  sub-family  are  remarkable 
for  a  beautiful  white  and  black  plumage,  such  as  Buteo  melanops  and  B, 
pcBcilonotus ;  and  one  Mexican  species  is  almost  perfectly  pure  white, 
though  the  name  is  not  so  attractive,  being  Buteo  ghieshreghtii. 

The  African  and  Asiatic  species  are  not  numerous.  Of  the  former  may 
be  mentioned  several  first  made  known  by  the  celebrated  Le  Vaillant,  such 
as  Circcetus  thoracicus  and  Buteo  bacha  ;  and  of  the  latter,  Buteo  plumipes 
and  others. 

Suh'fam,  3.  Aquilince,  or  the  Eagles,  Bill  moderate,  rather  lengthened 
and  large,  compressed,  margins  more  or  less  festooned;  nostrils  large; 
wings  long  and  generally  pointed ;  tail  long,  ample,  and  usually  rounded  at 
the  tip ;  tarsi  and  feet  very  strong,  the  former  more  or  less  feathered,  the 
latter  and  generally  part  of  the  former  covered  with  very  distinct  scales ; 
claws  very  strong,  much  curved  and  acute,  that  of  the  inner  toe  strongest. 
Size  large,  flight  generally  very  rapid  and  vigorous. 

The  eagles  are  distributed  over  the  entire  surface  of  the  globe,  and  the 
typical  species,  the  golden  eagle,  Aquila  chrysaetos,  Linn,  (pi,  105,  fig,  1), 
is  common  to  the  northern  parts  of  both  continents ;  which  is  also  the  case 
with  the  typical  fishing  eagle,  better  known  in  the  United  States  as  the 
bald  eagle,  Haliaetus  leucocephalus,  though  it  is  rarely  met  with  in  the 
old  world. 

The  eagles  have  been  celebrated  since  the  earliest  times  for  their 
extraordinary  vigor  of  flight,  their  large  and  graceful  figure,  and,  we  may 
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add,  for  some  imaginary  qualities  which  modem  science  has  failed  to 
demonstrate,  but  of  which  we  will  omit  further  notice,  having,  as  the  great 
Wilson  observes  of  himself  respecting  the  subject,  "  no  ambition  to  excite 
surprise  and  astonishment  at  the  expense  of  truth,  or  to  attempt  to  elevate 
and  embellish  the  subject  beyond  the  plain  realities  of  nature."  Whoever 
wishes  to  find  the  subject  treated  in  a  very  beautiful,  but  quite  imaginative 
manner,  can  do  so  by  referring  to  Bufibn  or  Goldsmith's  account  of  the 
golden  eagle. 

The  habits  of  the  golden  eagle  appear  to  be  precisely  those  of  the  other 
large  birds  of  prey;  it  generally  captures  living  animals,  but  does  not 
reject  dead  or  even  putrid  bodies,  though  the  reverse  is  distinctly  asserted 
by  the  older  writers.  It  builds  in  the  recesses  of  mountains,  laying  two  or 
three  eggs.  In  America  it  is  frequently  met  with,  though  most  common  on 
the  western  side  of  the  continent.  Its  feathers  are  in  much  request  among 
the  Indian  tribes  as  decorations,  especially  of  the  pipe  of  peace  and  other 
objects  of  their  respect. 

Of  the  typical  eagles,  which  are  characterized  by  densely  feathered  tarsi, 
there  are  several  other  species.  The  great  black  African  eagle  {Aquila 
verreauxii)  deserves  especial  mention ;  he  is  larger  than  the  golden  eagle, 
and  clothed  in  perfectly  black  plumage,  except  a  space  upon  his  back  which 
is  pure  white.  He  would  make  a  fine  figure  upon  the  coat  of  arms  of  an 
African  republic.     His  habits  have  not  been  recorded. 

The  wedge-tailed  eagle  (A.  fucosa,  Cuv.)  is  another  large  species, 
inhabiting  Australia,  and  remarkable  for  a  peculiar  shaped  tail,  the  central 
feathers  being  longest.  There  are  also  other  species  found  principally  in 
Europe  and  the  adjacent  continents,  such  as  the  spotted  eagle  (^1.  ncevia), 
the  imperial  eagle  (A.  imperialis),  the  little  eagle  (A,  pennata),  and  several 
others. 

The  fishing  eagles,  genus  Haliaetus,  consist  of  several  species  which  are 
found  in  various  parts  of  the  world.  In  this  genus  is  the  great  sea  ea^le  of 
the  north  of  Asia  and  America,  H,  pelagicus,  which  is  the  largest  of  its 
tribe.  Little  is  known  of  its  habits.  Here  too  is  classed  the  bald,  or 
American  eagle,  which  has  had  the  good  fortune  to  be  immortalized  as  the 
emblem  of  our  country.  He  lives  principally  in  the  neighborhood  of  rivers 
and  upon  the  sea-coast,  feeding  mainly  upon  fish,  which  he  does  not 
hesitate  to  take  by  violence  from  more  expert  fishers,  such  as  the  osprey. 
This  handsome  bird  does  not  attain  his  perfect  plumage  for  several  years, 
being  in  early  stages  entirely  deep  brown,  without  a  vestige  of  the  beautiful 
white  head  and  tail  which  adorn  the  adult. 

A  large  species  has  been  described  by  Audubon  as  the  Washington 
eagle  {H.  washingtoni),  which,  however,  appears  to  be  exceedingly  rare, 
and  much  resembles  the  young  of  the  common  species. 

The  European  sea  eagle  {H.  albicilla)  is  a  well  known  species,  much 
resembling  in  general  characters  its  American  relative.  It  breeds  in  ledges 
of  the  elevated  rocks  upon  the  sea-coast,  and  is  frequently  a  fine  feature  in 
the  wild  landscape  of  those  localities. 

There  are  several  African  species  of  the  fishers,  the  most  remarkable  of 
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which  is  the  vocifer  of  Le  Vaillant  (Ä  vocifer),  the  plumage  of  which, 
especially  the  white  head,  gives  it  somewhat  the  appearance  of  the 
American  species.  Several  Indian  species  also  occur,  constituting  the 
genera  Ichthyiaetus,  Lafres.,  Limnaittts,  Vig.,  and  Spilomis,  Gray,  all  the 
species  of  which  seem  to  partake  of  general  characters  and  habits. 

In  this  sub-family  we  find  the  ospreys,  genus  Pandion,  one  species  of 
which  is  a  common  and  familiar  bird  upon  the  North  American  sea-coast, 
known  as  the  fish-hawk,  and  much  respected  as  one  of  the  harbingers  of 
the  fishing  season.  It  builds  a  large  and  conspicuous  nest  composed  of  a 
great  quantity  of  sticks  and  leaves,  in  which  it  is  universally  aJlowed  by 
the  people  upon  the  coast  to  rear  its  young  without  molestation,  though 
quite  the  reverse  is  practised  towards  all  others  of  this  family  of  birds. 
The  European  species,  P.  ossifragus  {pi,  105,  fig.  3),  is  distinct  from  that 
of  the  American  coast,  though  very  similar,  as  are  others  inhabiting 
various  parts  of  the  world. 

The  harpy  eagles,  genus  Harpyia,  Cuv.,  also  belong  here.  The  principal 
species  is  the  great  harpy  {Harpyia  destructor)^  which,  in  addition  to  a  full 
share  of  other  rapacious  characters,  possesses  the  most  formidable  claws  of 
all  known  birds.  It  subsists  on  sloths,  monkeys,  and  other  quadrupeds. 
Other  smaller  species  belong  to  this  genus  which  are  found  in  South 
America.  Related  to  these  are  the  very  handsome  crested  eagles  of  the 
genus  Spiza^tus,  Vieill,  which  inhabit  the  same  country  ;  the  S.  oi'natus  is 
especially  beautiful. 

The  African  short-tailed  eagle  {Helotarsus  ecaudatus)  may  be  especially 
designated,  if  for  no  other  purpose  than  merely  to  mention  that  although  he 
is  a  bird  nearly  as  large  as  the  bald  eagle,  his  tail  is  so  short  as  to  be 
scarcely  discernible  without  examination. 

The  little  Pondicherry  eagle,  or  Brahman  kite,  as  it  is  sometimes  called 
(Haliastur  pondicerianus),  belongs  here.  It  is  a  small  species,  with  white 
and  chestnut  colored  plumage,  and  is  one  of  the  most  common  of  the  Indian 
birds  of  prey.  Many  other  species  are  found  in  various  parts  of  the  world. 
They  are  the  largest  of  the  birds  of  prey  of  this  family,  and  are  only 
equalled  in  size  in  the  class  of  rapacious  birds  by  the  vultures. 

Stib'fam,  4.  Polyhorince,  or  Caracara  Eagles.  Bill  rather  weak,  and 
but  slightly  hooked  at  the  tip,  lateral  margins  of  the  upper  mandible 
festooned  or  sinuated ;  wings  long,  tail  long,  rounded.  Tarsi  slender, 
naked,  and  covered  wrth  scales  ;  feet  moderate,  rather  weak ;  claws  mode- 
rate, acute.    Face  and  region  about  the  eyes  naked.     Size  small. 

The  PolyhorincB  compose  a  small  group  of  very  peculiar  birds  confined 
exclusively  to  the  warmer  parts  of  America,  one  species  only,  Polyhorus 
braziliensis,  occurring  as  far  north  as  Mexico,  Texas,  and  occasionally 
Florida.  It  is  rather  remarkable  for  its  beauty  of  plumage,  and  is  said  to 
combine  the  destructive  qualities  of  the  hawks#rith  the  indiscriminating 
voraciousness  of  the  vultures.  In  fact  these  characters  are  attributed  to 
all  the  species  of  this  group,  and  are  sanctioned  by  their  appearance. 
Their  naked  faces  and  comparatively  weak  bills  give  them  much  the 
appearance  of  the  vultures  with  which  they  have  sometimes  been  classed ; 
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while  in  general  characters,  structure,  and  in  mode  of  flight,  they  sfe 
essentially  members  of  the  great  family  of  the  falcons. 

The  few  species  of  this  sub-family  constitute  the  genera  Ibycter,  Vieill, 
of  which  /.  aquilinus  is  the  principal  species ;  Daptrius,  Vieill,  of  which 
D.  ater  is  the  only  species ;  and  Milvago,  Spix,  of  which  there  are  several, 
such  as  M,  ochrocephala,  and  others;  and  the  genus  Polt/borus,  above 
alluded  to.  All  the  species  are  common  in  South  America,  but  nothing  is 
mentioned  of  their  habits  different  from  those  of  other  birds  of  prey. 

Sub'fam.  5.  Milvince,  or  Kites,  Bill  rather  short  and  weak,  tip  hooked 
and  acute,  lateral  margins  sinuated,  nostrils  oval,  wings  long  and  pointed. 
Tarsi  short  and  slender.  Tail  long,  ample,  frequently  forked  or  graduated. 
Size  moderate. 

The  sub-family  of  kites  is  characterized  by  the  remarkably  graceful 
flight  of  all  the  species,  many  of  which  have  also  considerable  beauty  of 
plumage.  The  principal  genus  (Milvus)  contains  several  fine  species ;  one 
of  them,  the  common  kite  of  Europe,  M.  regalis  {pi.  104,  fig.  7),  is  one  of 
the  most  familiarly  known  birds  of  its  family  inhabiting  that  continent. 
Other  nearly  allied  species  are  found  in  Asia  and  Africa,  none  in  America. 

The  honey  buzzard  (Pemis  apivorus)  of  the  South  of  Europe  belongs 
here.  It  is  a  handsome  species,  and  although  as  large  as  the  winter  falcon, 
feeds  upon  bees  and  other  insects,  the  nests  of  which  it  is  said  to  attack 
and  destroy  for  the  sake  of  the  young.     It  preys  also  upon  reptiles. 

There  are  two  North  American  genera,  Nauclerus  and  Ictinia,  which 
belong  to  this  sub-family,  each  composed  of  a  single  species.  The  Nau- 
clems  furcatns,  or  swallow-tailed  hawk  of  the  Southern  States,  is  the  most 
beautiful  species.  Its  long  and  deeply-forked  tail,  white  head,  and  glossy 
black  body,  added  to  its  swift  and  graceful  flight,  make  it  conspicuous 
wherever  it  occurs.  Abundant  in  the  South,  it  occasionally  strays  as  far 
north  as  Pennsylvania,  and  upon  the  Mississippi  it  has  been  seen  as  far 
north  as  the  Falls  of  St.  Anthony.  It  feeds  almost  exclusively  upon  reptiles 
and  insects ;  and  it  is  said  that  numerous  individuals  may  often  be  seen 
upon  the  edge  of  the  fires  which  sometimes  occur  upon  the  western 
prairies  in  the  United  States,  darting  like  swallows  amongst  the  smoke  in 
pursuit  of  retreating  grasshoppers  and  other  insects.  The  swallow-tailed 
hawk  is  abundant  in  Florida  during  the  winter  season,  but  appears  to 
breed  further  northwards.  It  has  the  remarkable  habit  of  feeding  upon  the 
wing,  holding  its  recently  acquired  plunder  in  its  claw  somewhat  like  a 
parrot. 

The  Ictinia  plumbea,  or  Mississippi  kite,  is  another  common  Southern 
species.  It  feeds  chiefly  upon  insects,  with  an  occasional  relish  of  reptiles 
or  small  birds. 

Species  of  two  other  genera,  Elanus  and  Rostramus,  have  been  found  in 
the  extreme  south  of  the  Ignited  States.  The  Elanus  kucurus,  or  white- 
tailed  hawk,  and  the  Rostramus  hamatus,  or  little  hookbilled  kite,  have 
been  observed  in  Florida.  Of  either  of  these  species  little  is  known, 
though  both  appear  to  be  common  in  South  America.  The  latter  is 
remarkable  for  its  very  slender  and  hooked  bill. 
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This  sub-family  is  represented  by  several  African  and  Asiatie  species,  of 
which  may  be  mentioned  those  composing  the  genera  Avicida  and  Baza^ 
while  in  South  America  we  find  the  genus  Cymindis,  of  which  there  are 
several  common  species.  The  C.  caj/anensis  is  one  of  the  most  numerous ; 
another  remarkable  for  its  disproportionately  large  bill  (Cymindis  wihonit) 
inhabits  the  Island  of  Cuba. 

Sub-fam.  6.  Accipitrince,  or  Sparrow  Hawks.  Bill  short,  much  curved 
from  the  base  to  the  tip,  which  is  very  sharp,  margins  conspicuously 
festooned ;  head  small ;  wings  moderate ;  tail  ample.  Tarsi  lengthened, 
middle  toe  much  the  longest,  anterior  claws  very  unequal,  the  inmost  being 
much  the  strongest.     Size  generally  small,  never  decidedly  large. 

The  numerous  birds  of  this  large  sub-family  are  distributed  throughout 
the  world,  though  each  continent  has  peculiar  species.  They  are  generally 
characterized  by  their  slender  elongated  bodies,  rounded  wings,  and  long 
tail,  and  are  amongst  the  fiercest  and  most  destructive  of  all  the  hawks. 
While  the  true  falcons,  eagles,  and  buzzards,  are  in  great  measure 
restricted  to  such  prey  as  may  be  accidentally  exposed,  the  sparrow- 
hawks  push  boldly  into  the  densest  thickets  and  deepest  recesses  of  the 
forest  in  pursuit  of  birds  or  small  quadrupeds  which  habitually  resort  to 
such  localities. 

The  most  remarkable  species  of  this  sub-family  are  the  goshawks,  the 
European  species  of  which  is  the  Astur  palumharius  (pL  105,  ßg.  5).  It 
is  a  beautiful  bird,  with  lead-colored  and  white  plumage,  and  was  formerly 
held  in  high  estimation  for  the  purposes  of  falconry.  This  species  is  more 
frequently  represented  in  pictures  having  falconry  for  their  subject  than 
any  other.  The  American  species,  A,  atricapillus,  is  very  similar  to  its 
European  brother ;  it  is  frequently  met  with  along  the  northern  frontier  of 
the  United  States,  and  occasionally  ventures  as  far  south  as  Philadelphia. 
Little  is  known  of  its  history. 

A  second  American  species,  Cooper's  hawk  {A.  cooperi),  is  much  more 
frequent.  It  is  about  one  third  less  than  the  goshawk,  and  of  the  same 
active  and  destructive  habits ;  it  is  very  extensively  diflfused  over  the 
continent,  having  been  observed  from  the  sea-coast  of  New  Jersey  to  the 
Rocky  Mountains  and  Mexico. 

The  genus  Accipiter,  which  belongs  to  this  sub-family,  contains  the 
smallest  hawks  of  Europe  and  America.  Of  the  former  continent  the 
common  sparrow-hawk.  A,  nisus  (pi  105,  ßg.  6),  is  the  smallest.  It  is 
widely  distributed,  and  is  a  very  bold  and  successful  little  hunter  after 
small  mammalia,  birds,  and  insects.  The  smallest  American  species  is  the 
sharp-shinned  hawk  of  Wilson,  A.  fuscus,  which  is  remarkable  for  pos- 
sessing almost  exactly  the  plumage  of  the  much  larger  Cooper's  hawk,  and 
resembles  to  a  considerable  degree  also  the  sparrow-hawk  of  Europe. 
Incapable,  of  course,  on  account  of  its  diminutive  size,  of  seizing  any  other 
than  the  smallest  animals,  it  is  yet  conspicuous  for  the  ferocity  of  its 
attacks  upon  small  birds  or  young  chickens.  It  is  the**  chicken  hawk"  of 
the  farmer,  and  has  well  earned  its  appellation.  Rather  less  than  the 
sparrow-hawk,  it  may  at  once  be  distinguished  by  its  more  slender  form, 
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longer  tail,  and  more  active  and  shy  habits ;  its  breeding  place  is  not  well 
ascertained,  notwithstanding  that  it  is  a  common  species. 

One  genus  only,  Micrastur,  Gray,  is  exclusively  confined  to  tropical  Ame- 
rica, two  species  of  which,  M,  hrachypterus  and  guerilla,  are  found  as  far 
north  as  Mexico.  They  differ  from  the  other  AccipitrincB  in  having  stouter 
and  much  stronger  bills,  and  are  otherwise  more  robust.  The  latter  species, 
M.  guerilla,  was  discovered  in  Mexico  by  a  young  naturalist,  who  was 
attached  to  the  American  army,  under  General  Scott,  during  the  late  war. 

There  is  also  one  African  genus,  Micronisus,  Gray,  of  which  the  M, 
gabar  is  the  best  known  species,  resembling,  however,  in  most  respects  its 
European  and  American  relatives. 

Suh-fam.  7.  Circince,  or  Harriers.  Bill  weak,  high  at  base,  compressed, 
greatly  curved  to  the  tip,  margins  slightly  festooned  in  the  middle,  cere 
large,  gape  wide,  ears  large,  and  surrounded  by  a  ruff  of  thick  recurved 
feathers,  similar  to  those  of  the  owls.  Wings  long  and  pointed ;  tail  long, 
broad,  and  generally  rounded.  Tarsi  long,  slender,  smooth;  toes  short; 
claws  moderate,  very  acute.     Size  greatly  varied. 

In  this,  the  last  of  the  seven  sub-families  which  constitute  the  great 
family  of  the  Falconidce,  we  find  characters  begin  to  show  themselves 
indicating  a  relationship  to  another  family,  the  Strigidce,  or  owls,  which 
we  are  approaching,  but  still  retaining  the  essential  and  unmistakable 
characters  of  their  own  family. 

The  typical  genus  Circus,  well  represented  by  the  hen  harrier  of  Europe 
(C  cyaneus),  has  a  decided  owl-like  ruff  of  small  recurved  feathers  around 
the  face,  and  the  eyes  of  all  the  species  have  a  less  lateral  aspect  than 
those  of  any  other  falcons.  The  species  just  mentioned  is  common 
throughout  Europe  ;  its  plumage  varies  very  greatly  during  its  progress  to 
maturity,  a  circumstance  which  has  caused  it  to  be  mistaken  by  the  earlier 
naturalists,  and  the  same  bird  to  be  described  as  several  different  species. 
The  fully  adult  bird  is  light  sky  blue  with  the  under  parts  white,  and  is  a 
handsome  and  showy  bird.  It  is  very  shy  and  harmless  in  its  habits,  living 
almost  entirely  upon  reptiles.  There  are  several  other  European  species, 
of  which  the  moor  buzzard  (C  aruginosus)  is,  perhaps,  the  most  remark- 
able. Its  geographical  range  extends  into  Africa;  it  is  said  to  frequent 
the  vicinity  of  swamps  and  rivers,  and  to  feed  upon  small  aquatic  birds 
and  the  eggs  of  larger  species,  and  upon  snakes,  frogs,  and  other  small 
animals. 

One  species  only  of  this  sub-family  inhabits  North  America,  which  is  the 
marsh  hawk  (C  uKginosus),  one  of  the  most  common  species.  It  is  an 
exceedingly  graceful  bird  when  flying,  and  may  often  be  seen  about 
marshes  and  meadows,  constantly  on  the  wing  near  the  surface  of  the 
earth,  in  search  of  small  quadrupeds  and  reptiles.  The  young  bird  has  its 
plumage  of  dark  reddish  colors,  with  a  very  conspicuous  snow-white  rump ; 
while  the  adult,  which  is  more  rarely  seen,  is  of  nearly  the  same  light  blue 
color  as  its  Europedh  representative.  It  appears  to  be  particularly  fond  of 
frogs,  upon  finding  one  of  which  it  generally  secures  him  with  its  exceed- 
ingly  short  claws  without  difficulty,  and  if  undisturbed  devours  him  on  the 
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spot.  It  builds  its  nest  usually  on  the  ground,  and  breeds  throughout  the 
United  States. 

Several  South  American  species  are  known,  though  their  history  has 
never  been  investigated ;  they  are  C,  palustris,  C,  histrionicus,  which  is  a 
bird  remarkable  for  its  gaily  striped  plumage,  and  others. 

The  only  hawk  which  possesses  a  musical  voice,  the  singing  hawk  of  the 
old  authors  (Melierax  musicus),  belongs  to  this  sub-family.  It  is  a 
comfnon  bird  in  Southern  Africa,  and  is  described  by  Le  Yaillant  as 
capable  of  performing  quite  respectably  a  considerable  variety  of  notes.  It 
appears  to  be  a  timid  species,  living  upon  reptiles,  and  partaking  of  the 
general  habits  of  its  family. 

Here  also  has  been  classed  a  curious  African  genus,  Polyhoroides,  the 
species  of  which  have  entirely  bare  faces,  and  necks  also  bare  to  some 
extent.  They  appear,  however,  to  be  more  nearly  related  to  the  Poly- 
borince,  or  to  the  vultures.  Little  is  known  about  them  beyond  the  mere 
fact  of  their  existence  in  Western  and  Southern  Africa,  and  future  investi- 
gations must  decide  their  claims  to  classification. 

The  extraordinary  and  apparently  anomalous  genus  Serpentarius  has 
also  been  assigned  by  late  ornithologists  to  this  sub-family.  The  only 
species  is  the  secretary,  or  great  serpent-eater,  of  the  plains  of  Southern 
Africa,  which,  with  a  decidedly  aquiline  head  and  beak,  has  the  long  legs 
of  a  crane,  and  lengthened  crest  and  tail.  It  lives  almost  exclusively  upon 
the  larger  snakes,  the  most  poisonous  species  of  which  it  is  said  to  seize 
with  much  dexterity  and  despatch  with  great  quickness,  regardless  of  their 
bites  upon  its  long  and  well  shielded  tarsi.  Spending  its  time  in  search  of 
serpents,  this  powerful  bird  constantly  walks  upon  the  ground,  presenting 
more  the  appearance  of  a  crane,  or  large  heron,  than  a  bird  of  prey.  It  is 
a  shy  and  very  cautious  bird,  and  is  regarded  by  the  colonists  as  very 
useful  in  destroying  serpents,  which  it  pursues  on  foot.  The  stomach  of  a 
specimen  examined  by  the  celebrated  Le  Yaillant  contained  no  less  than 
three  snakes,  eleven  lizards,  and  portions  of  others. 

With  this  sub-family  we  conclude  the  Falconid»,  and  now  proceed  to 
the  last  family  of  rapacious  birds. 

Fam.  III.  STRiQiDiB,  or  Owls.  Head  usually  very  large;  eyes  large, 
directed  forwards,  and  surrounded  by  a  circle  more  or  less  complete  of 
slender  hair-like  feathers,  forming  a  facial  disk.  Bill  short,  generally 
strong,  and  partially  concealed  by  projecting  bristles,  curved  and  much 
hooked.  Wings  usually  strong.  Tarsi  short,  and  usually  thickly  clothed 
with  short  feathers,  but  sometimes  naked  or  partially  covered ;  claws  long 
and  acute.     Plumage  soft,  habits  almost  exclusively  nocturnal. 

This  family  embraces  the  nocturnal  birds  of  prey,  all  of  which  are 
familiarly  known  under  the  general  cognomen  of  owls.  They  differ  in 
many  respects  from  the  birds  of  the  two  preceding  families,  but  yield  to 
them  in  nothing  of  the  ferocity  or  destructiveness  characteristic  of  this 
class.  The  most  striking  and  peculiar  external  character  of  the  owls  is 
the  position  of  their  large  and  staring  eyes,  which  enables  them  to  look 
directly  forwards,  and  is  not  the  case  in  any  other  birds.    Their  soft  and 
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loose  plumage  is  also  quite  characteristic,  but  is  not  peculiar,  being  occa- 
sionally met  with  in  the  CaprimulgidcB  (night-hawks). 

The  brain  is  more  voluminous  than  in  other  rapacious  birds,  and  is 
protected  by  a  remarkably  thick,  cellular  cranium,  which  contributes  to  the 
great  size  of  the  head,  as  apparent  in  the  living  bird.  The  organ  of 
hearing  is  very  large  and  possesses  much  quickness  and  delicacy,  and  a 
peculiar  formation  of  the  eye  gives  the  owls  a  power  of  sight  of  the  most 
exquisite  character.  It  is  so  constructed  that  the  small  amount  of  li^t  at 
twilight,  or  even  in  the  night,  is  sufficient  to  produce  perfect  vision,  though 
the  full  daylight  is  too  strong  and  dazzling  for  most  of  the  species. 

The  flight  of  the  owls  is  less  graceful  and  less  capable  of  being  long 
continued  than  that  of  the  preceding  families.  It  is  produced  by  repeated 
flappings  and  has  the  advantage  of  being  entirely  without  noise,  owing  to 
the  peculiar  general  structure  of  the  wings,  and  a  fine  hair-like  web  on 
the  outer  edge  of  the  first  quill.  They  are  thus  enabled  to  steal  upon 
their  prey  unawares  and  under  cover  of  the  darkness  of  night. 

Their  plumage  is  almost  invariably  of  dull  and  uniform  colors,  and  is  in 
a  great  measure  free  from  the  diversity  characteristic  of  age  and  sex  in  the 
FakonicUß.  Being  nocturnal  strictly,  or  active  only  in  the  twilight  of  the 
evening  or  the  morning,  is  generally  characteristic  of  this  class ;  a  few  species, 
however,  are  diurnal,  and  pursue  their  prey  or  attend  to  the  wants  of  their 
young  in  the  full  glare  of  daylight.  Of  these  the  great  snowy  owl  (Nyctea 
nivea)  and  the  hawk  owl  (Sumia  ulula),  both  found  in  the  northern  parts 
of  America,  are  examples.  These  are  exceptions  only,  much  the  greater 
number  of  species  being  of  the  former  character. 

The  owls  rarely  devour  any  animals  which  have  not  recently  sufiered 
death,  though  they  are  not  always  contented  with  being  themselves  the 
instruments  of  destruction  ;  some  species  instinctively  follow  the  hunter  in 
the  northern  countries,  and  pick  up  with  eagerness  grouse  and  other  birds 
recently  killed  by  his  gun.  Their  period  of  activity  being  in  the  night, 
their  repose  is  necessarily  during  the  day,  and  if  then  disturbed  most  of  the 
species  make  gestures  of  a  very  ludicrous  character,  which  seem  chiefly 
intended,  however,  to  enable  them  to  get  a  fair  view  of  the  intruder. 
Some  species  fly  ofi*  immediately  upon  perceiving  that  they  are  discovered. 

Some  owls  tear  their  food  like  the  falcons,  but  the  greater  number 
swallow  small  quadrupeds,  birds,  and  insects  entire,  subsequently  ejecting 
firom  the  mouth  the  hair,  bones,  and  other  indigestible  matter  rolled  into 
pellets  by  a  peculiar  action  of  the  stomach.  Their  food  is  entirely  animal, 
and  embraces  every  living  thing  which  can  be  conquered  by  force  or 
stealth. 

The  nesting-places  of  the  owls  are  usually  in  hollow  trees,  fissures,  or 
caverns  in  rocks,  dilapidated  buildings,  or  similar  places.  They  also 
frequent  such  localities  habitually  during  the  day,  or  sometimes  the 
protection  of  a  pine  tree  serves  them  when  belated  in  the  morning.  This 
peculiar  family  has  been  regarded  with  feelings  nearly  akin  to  superstition 
from  the  earliest  ages.  The  grotesque  and  oddly-shaped  forms  of  most  of 
the  species,  their  preference  for  the  darkness  of  night  or  the  gloomiest 
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recesses  of  the  caverns  or  the  forest,  their  shrill  hooting  voices,  and  above 
all  their  staring  goggle-like  eyes,  have  combined  to  form  for  them  attributes 
of  mystery,  and  occasionally  of  veneration  or  of  terror.  Elevated  by  the 
refined  Greeks  to  be  the  symbol  of  wisdom,  by  several  modern  European 
nations  the  owl  is  known  by  no  other  name  than  ''night  hag,"  and  its 
character  regarded  equally  contemptuously.  No  other  bird  has  flourished 
so  largely  amongst  the  poets.  Virgil  introduces  it  in  various  passages; 
Shakspeare  gives  great  efiect  at  its  expense  to  the  exclamation  of  Lady 
Macbeth  in  the  murder  scene : 

"Hark!  Peace! 
It  was  the  owl  that  shrieked,  the  fatal  bellman 
Which  gives  the  stera'st  good  night — be  is  abont  it.* 

More  pleasantly,  and  without  such  a  repulsive  part  to  play,  Coleridge 
makes  him  sing  in  a  chorus  in  "  Christabel :" 

« 'Tis  the  middle  of  the  night  by  the  castle  clock 
And  the  owls  have  awakened  the  crowing  cock. 

Tu-whit !— tn-whoo ! 
And  hark  again  ! — ^the  crowing  cock 
How  drowsily  he  crew." 

Svlhfam.  1.  StrigiruB,  or  Bam  Owls.  Head  large  with  the  facial  disk 
complete  or  nearly  so.  Ears  very  large  and  with  an  operculum.  Wings 
usually  long ;  tarsi  moderate ;  legs  long  and  rather  slender.  Size  much 
varied. 

To  this  sub-family  belong  several  of  the  most  common  American  and 
European  owls.  The  American  barn  owl  (Strix  pratincola)  is  a  species 
which,  though  not  abundant,  is  generally  known.  It  is,  notwithstanding  its 
curious  and  rather  comical  physiognomy,  a  graceful  and  handsome  bird. 
The  common  Strix  flammea  of  Europe  (pi  104,  fig.  1)  very  nearly 
resembles  the  American  species,  and  was  long  considered  the  same  bird  ; 
this  remark  applies,  in  fact,  to  several  other  species  found  in  various  parts 
of  the  world.  The  European  species  is  the  bird  usually  alluded  to  by 
authors,  in  English  literature,  as  "  The  Owl."  It  is  he  who  "  mopes  in  the 
ivy  mantled  tower"  and  "chaunts  high  mass  at  midnight"  in  mailer  an 
abbey  where  no  one  else  does  nowadays. 

Two  other  common  American  species  are  the  long-eared  and  the  short- 
eared  owls  {Otus  wilsonianuSf  and  brachyotus),  both  of  which  inhabit  the 
whole  of  North  America.  The  latter,  represented  in  jp7.  104,^^.  2,  is 
common  also  in  Europe.  It  is  partial  to  meadows  and  marshes,  and  is  not 
afraid  to  venture  from  its  hiding-place  by  daylight  as  are  the  majority  of 
owls.  The  former  is  found  exclusively  in  the  deep  pine  or  other  forests, 
and  is  a  very  shy  and  retired  species.  The  long-eared  owl  of  Europe  (pi 
104,  fig.  3)  much  resembles  that  of  North  America. 

The  barred  owl  (Syrnium  nebulosum)  is  the  most  familiar  and  abundant 
of  all  the  large  North  American  species.    It  may  frequently  be  met  with 
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in  the  pine  or  cedar  lands,  and  may  immediately  be  recognised  by  its 
entirely  black  eyes  and  head  without  horns  or  ear  tufts.  It  usually  preys 
upon  small  mammalia  and  birds,  but  it  is  said  to  resort  occasionally  to 
fishes  and  reptiles.  It  breeds  in  the  forests  of  all  the  Northern  States, 
making  a  nest  in  the  forks  of  a  large  tree,  and  like  some  other  owls  lays 
eggs  which  are  perfectly  spherical. 

Another  species,  the  great  grey  owl  (S.  cinereum),  is  a  rare  visitor  in  the 
United  States,  though  common  in  the  north.  It  is  one  of  the  largest  of 
owls,  with  plumage  of  an  almost  uniform  deep  grey.  The  screech  owl  of 
Europe  {S.  aluco)  belongs  here.  It  is  a  common  species,  and  appears  to  be 
similar  in  its  habits  and  history  to  our  barred  owl.  Many  other  species 
are  found  in  all  parts  of  the  world. 

Stib-fam.  2.  Bubonince,  or  Homed  Owls.  Head  large,  broad,  and  furnished 
with  two  conspicuous  tufts  of  feathers  capable  of  being  erected  (usually 
called  ears).  Facial  disk  not  perfect ;  ears  moderate ;  bill  short,  strong, 
and  curved ;  legs  and  feet  robust,  with  the  claws  very  strong  and  sharp. 
Size  various,  frequently  large.     Tarsi  densely  feathered. 

The  Great  Horned  Owl  (Bubo  virginianus),  which  is  the  largest  species 
common  in  the  United  States,  is  a  good  illustration  of  this  sub-family. 
Though  still  quite  common  in  Western  America,  it  has  become  almost 
extinct  in  the  more  densely  populated  districts  of  the  States  upon  the 
Atlantic  seaboard.  It  is,  however,  sufficiently  well  known  for  its  depreda- 
tions upon  the  poultry  of  the  housewife,  and  for  its  peculiar  and  sonorous 
notes  in  almost  all  parts  of  North  America.  Wilson  most  admirablj' 
describes  this  bird  in  the  first  volume  of  his  incomparable  Ornithology. 
"This  noted  and  formidable  owl,*'  he  says,  *-is  found  in  almost  every 
quarter  of  the  United  States.  His  favorite  residence,  however,  is  in  the 
dark  solitudes  of  deep  swamps,  covered  with  a  growth  of  gigantic  timber, 
and  here,  as  soon  as  evening  draws  on  and  mankind  retire  to  rest,  he  sends 
forth  such  sounds  as  seem  scarcely  to  belong  to  this  world,  startling  the 
solitary  pilgrim  as  he  slumbers  by  his  forest  fire, 

'Making  night  hideous.' 

Aloi^  the  mountainous  shores  of  the  Ohio,  and  amidst  the  deep  forests 
of  Indiana,  alone,  and  reposing  in  the  woods,  this  ghostly  watchman  has 
frequently  warned  me  of  the  approach  of  morning,  and  amused  me  with  his 
singular  exclamations,  sometimes  sweeping  down  and  around  my  fire, 
uttering  a  loud  and  sudden  *  Waugh,  O !  Waugh,  O !'  sufficient  to  have 
alarmed  a  whole  garrison.  He  has  other  nocturnal  solos  no  less  melodious, 
one  of  which  very  strikingly  resembles  the  half-suppressed  screams  of  a 
person  suffocating  or  throttled,  and  cannot  fail  of  being  exceedingly 
entertaining  to  a  lonely  benighted  traveller,  in  the  midst  of  an  Indian 
wilderness. 

"  The  great  homed  owl  is  not  migratory,  but  remains  with  us  the  whole 
year.    During  the  day  he  slumbers  in  the  thick  evergreens  of  deep  swamps, 
or  seeks  shelter  in  large  hollow  trees.    He  is  rarely  seen  abroad  by  day» 
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and  never  but  when  disturbed.  In  the  month  of  May  they  usually  begin 
to  build.  The  nest  is  generally  placed  in  the  fork  of  a  tall  tree,  and  is 
constructed  of  sticks  piled  in  considerable  quantities,  lined  with  dry  leaves 
and  a  few  feathers.  Sometimes  they  choose  a  hollow  tree,  and  in  that  case 
carry  in  but  few  materials.  The  female  lays  four  eggs,  nearly  as  large  as 
those  of  a  hen,  almost  globulai-,  and  of  a  pure  white.  It  is  conjectured  that 
they  hatch  but  once  in  the  season." 

Several  large  species  are  found  in  Europe,  one  of  which,  Bubo  maximus 
{pi.  l^,fig.  4),  the  Grand  Duke,  as  it  is  called  upon  the  continent,  is  the 
largest  of  all  the  owls.  It  is  common  in  the  forests  of  the  North  of  Europe, 
and  is  more  or  less  met  with  throughout  the  continent,  though  rare  in  the 
British  Islands. 

Other  species  of  the  great  horned  owls  inhabit  various  countries  of  the 
world,  all  of  which  are  of  large  size,  and  many  of  them  possess  considerable 
beauty  of  plumage.  In  South  America  are  found  the  B.  magellanicus,  and 
crassirostus,  both  much  resembling  the  northern  species.  India  has  several 
fine  species,  B.  bengaknsis,  orientahs,  and  coromandus.  In  Africa,  also, 
several  species  are  found,  one  of  which,  B.  lacteus,  is  very  large,  with  the 
under  parts  of  the  body  of  a  pure  white  color. 

la  India  is  found  a  remarkable  genus  (Ketupa),  which  differs  only  from 
the  great  homed  owls  in  having  long  and  entirely  bare  legs. 

The  common  small  or  screech  owls,  as  they  are  usually  called  in  the 
United  States  (EphiaUes  navia,  and  asio),  belong  to  this  sub-family.  The 
two  here  mentioned  are  usually  considered  to  be  the  adult  and  young  of 
the  same  bird,  and  are  the  most  familiar  and  best  known  of  the  North 
American  species.  Both  are  common  in  the  Northern  and  Middle  States, 
and  come  in  the  dusk  of  the  evening  boldly  about  the  houses  and  out-build- 
ings of  the  farmers,  and  even  may  occasionally  be  seen  in  the  cities.  The 
notes  of  the  screech  owls  are  peculiarly  melancholy,  and  are  no  favorites 
with  the  juvenile  population ;  and,  in  fact,  not  at  all  pleasant  to  us  of  a 
larger  growth.  The  nests  of  the  screech  owls  are  made  in  hollow  trees, 
of  a  little  grass  or  leaves,  in  which  three  to  five  eggs  are  laid,  perfectly 
white  and  nearly  globular. 

Some  twelve  other  species  of  these  small  homed  owls  inhabit  all  parts 
of  the  world  except  Australia. 

Sub'fam.  3.  AthenituB,  or  Bird  Owls,  Facial  disk  imperfect ;  bill  mode- 
rate and  usually  exposed ;  wings  and  tail  moderate,  rounded.  Tarsi  and 
feet  moderate,  sometimes  long,  but  partially  feathered.  Size  usually  small. 
Head  smooth,  without  egrets. 

The  principal  genus  of  this  sub-family  is  Athene,  which  comprises 
numerous  species  of  small  owls  distributed  throughout  the  globe.  A  species 
inhabiting  the  island  of  Cuba,  the  A.  siju,  is  the  smallest  of  all  the  owls, 
and  several  others  found  in  South  America  and  Mexico  are  but  little 
lai^er. 

Three  species  have  been  observed  in  North  America,  no  one  of  which 
has  yet  been  found  upon  the  Atlantic  seaboard.  In  California  the  Athene 
passerinoideSf  one  of  the  smallest  species,  has  been  observed.    It  is  about 
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the  size  of  the  common  blueburd,  and  preys  almost  entirely  upon  insects. 
The  most  remarkable  species  of  North  America,  and  one  of  the  most 
curious  birds  of  this  family,  is  the  Burrowing  Owl  (A,  hypugea),  inhabiting 
western  America,  which  lives  in  a  hole  in  the  ground,  instead  of  taking  up 
its  abode  in  a  hollow  tree  like  the  others  of  these  birds.  It  is  said  to  make 
an  excavation  occasionally  for  itself,  but  more  commonly  takes  possession 
of  one  already  finished  by  the  prairie  dog  (Arctomys  ludomciana),  in  which 
it  makes  its  nest  and  rears  its  young.  One  of  the  most  singular  features  in 
the  history  of  this  bird  is  that  it  inhabits  a  hole  frequently  in  the  midst  of 
a  large  village  or  settlement  of  these  animals,  with  which  it  appears  to  live 
in  perfect  harmony.  This  remark  applies,  however,  also  to  various  kinds 
of  rattlesnakes,  which  have  a  partiality  for  the  villages  and  comfortable 
quarters  of  the  prairie  dog,  and  both  have  been  suspected  of  a  liking  for 
the  young  of  their  entertainers.  Travellers  disagree,  however,  upon  this 
point,  so  that  it  remains  unsettled  whether  the  owls  and  rattlesnakes  most 
relish  the  good  fare  or  the  pleasant  society  of  their  hosts.  The  burrowing 
owl  is  strictly  diurnal,  and  devours  grasshoppers  and  other  insects,  and 
small  quadrupeds ;  according  to  the  Indians,  it  retires  to  the  depths  of  its 
burrow  in  autumn,  and  spends  the  winter  in  a  state  bordering  on  torpidity. 

Australia  produces  several  species  of  this  genus  which  are  remarkable 
for  their  large  size,  though  in  all  other  respects  they  are  very  similar  to  the 
minute  owls  above  alluded  to. 

Two  large  species,  constituting  the  genus  Ciccaba,  are  classed  in  this 
sub- family,  one  of  which,  C.  personata,  in  young  plumage  has  a  black  space 
around  each  eye,  presenting  the  appearance  of  a  pair  of  spectacles,  on 
account  of  which  it  has  acquired  the  name  of  the  spectacled  owl. 

Stib'fam.  4.  SumiruB,  or  Hawk  Owh.  Head  comparatively  small,  with 
the  facial  disk  imperfect;  eyes  small,  deeply  sunk  in  the  head.  Wings 
long ;  tarsi  short  and  densely  feathered ;  claws  strong.    Diurnal. 

Two  species  only  are  included  in  this  sub-family,  both  of  which  are 
almost  restricted  to  the  Arctic  regions,  visiting  only  the  northern  parts  of 
the  temperate  zone,  in  both  continents,  during  the  winter.  They  are  the 
great  snow  owl  {Nyctea  nivea)  and  the  hawk  owl  (Sumia  ubtla). 

The  former  is  a  large  species,  distinguished  for  its  plumage  of  beautiful 
snowy  whiteness.  Its  tarsi  and  feet  are  so  thickly  clothed  with  plumes 
that  they  often  entirely  conceal  the  toes,  and  when  the  bird  is  sitting  at 
rest  frequently  nothing  but  the  black  tips  of  its  claws  is  visible.  The 
eyes,  which  are  very  large,  are  of  a  beautiful  gamboge  yellow,  which  con- 
trasts advantageously  with  its  white  plumage.  This  magnificent  bird  is 
abundant  in  the  extreme  northern  regions  yet  attained  to  by  voyagers,  and 
frequently  visits  in  winter  the  northern  countries  of  both  continents,  but 
appears  to  be  the  more  plentiful  in  North  America.  It  is  often  shot  in  the 
neighborhood  of  Philadelphia  during  some  winters,  and  those,  too,  are 
frequently  such  winters  as  are  remarkable  for  their  mildness;  however, 
more  or  less  numerous  specimens  find  their  way  to  city  markets  every 
winter,  and  it  probably  wanders  occasionally  to  the  southern  limits  of 
the  United  States. 
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The  Snow  Owl  is  often  seen  in  Norway  and  Sweden»  but  is  of  rare 
occurrence  in  France  or  the  British  Islands.  In  Ireland  it  appears  to  be 
of  more  frequent  occurrence  than  in  Great  Britain. 

Audubon  mentions  that  a  specimen  in  captivity  fed  upon  small  fishes  or 
pieces  of  fish  placed  in  water,  and  Wilson  also  mentions  having  seen  this 
bird  engaged  in  fishing.  Its  usual  food  is  said,  however,  to  be  the  northern 
hares,  grouse,  ducks,  mice,  and  even  carrion,  which  it  feeds  upon  by  day- 
light as  well  as  in  the  twilight  of  the  evening.  It  breeds  in  the  far  north, 
and  is  said  to  make  its  nest  upon  the  ground,  and  to  lay  three  or  four 
white  eggs. 

The  Hawk  Owl  is  another  northern  species,  though  not  inhabiting 
regions  so  far  north  as  the  preceding,  nor  does  it  proceed  so  far  south  in 
its  winter  migrations,  being  very  rarely  found  in  the  latitude  of  Phila- 
delphia. Wilson's  description  of  this  curious  bird  is,  as  usual,  much  to  the 
purpose :  "  This  is  an  inhabitant  of  both  continents,  a  kind  of  equivocal 
species,  or  rather  a  connecting  link  between  the  hawk  and  owl  tribes, 
resembling  the  latter  in  the  feet  and  in  the  radiating  feathers  around  the 
eye  and  bill,  but  approaching  nearer  to  the  former  in  the  smallness  of  its 
head,  narrowness  of  its  face,  and  in  its  length  of  tail.  In  short,  it  seems 
just  such  a  figure  as  one  would  expect  to  see  generated  between  a  hawk 
and  an  owl  of  the  same  size,  were  it  possible  for  them  to  produce,  and  yet 
is  as  distinct,  independent,  and  original  a  species  as  any  other.  It  has  also 
another  strong  trait  of  the  hawk  tribe,  in  flying  and  preying  by  day,  con- 
trary to  the  general  habit  of  owls.  It  is  characterized  as  a  bold  and  active 
species,  following  the  fowler  and  carrying  off  his  game  as  soon  as  it  is  shot. 
It  is  said  to  prey  on  partridges  and  other  birds,  and  is  very  common  at 
Hudson'^  Bay.  We  are  also  informed  that  this  same  species  inhabits 
Denmark  and  Sweden,  is  frequent  in  all  Siberia,  and  on  the  west  side 
of  the  Uralian  chain  as  far  as  the  Volga.  This  species  is  very  rare  in 
Pennsylvania  and  the  more  southern  parts  of  the  United  States.  Its 
favorite  range  seems  to  be  along  the  borders  of  the  Arctic  regions,  making 
occasional  excursions  southwardly,  when  compelled  by  severity  of  weather 
and  consequent  scarcity  of  food.  I  some  time  ago  received  a  drawing  ot 
this  bird  from  Maine ;  that  and  another  specimen  which  was  shot  in  the 
neighborhood  of  Philadelphia  are  the  only  two  that  have  come  under  my 
notice.    Of  their  nest  or  manner  of  breeding  we  have  no  account." 

With  this  sub-family  we  conclude  the  Rapacious  Birds. 


Ordbe  II.     Passbebs. 

This  order  contains  more  birds  than  all  the  other  orders  together.  It 
comprises  all  the  birds  which  have  feet  especially  formed  for  perching  and 
a  general  organization  enabling  them  to  live  amongst  trees,  in  which  a 
large  majority  of  the  species  habitually  pass  their  lives. 

The  claws  are  weak  and  not  retractile  as  in  the  Acoipitbbs,  and  the 
hind  toe  is  not  only  upon  the  same  plane,  but  is  as  much  capable  of  grasp- 
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ing  as  are  the  others,  by  which  character  the  birds  of  this  order  may  at 
once  be  distinguished  from  any  of  the  others,  except  the  Soanboesb,  in 
which,  however,  the  arrangement  of  the  toes  in  pairs  is  so  peculiar  that  no 
chance  of  confusion  exists. 

The  food  of  the  Passeres  consists  principally  of  fruits  or  seeds  and 
insects,  the  greater  part  of  the  species  being  omnivorous,  or  eating  indis- 
criminately almost  any  description  of  these  two  classes  of  food  which  can 
be  most  readily  obtained.  There  are  many  genera,  however,  the  food  of 
•which  is  exclusively  insects,  and  many  others  which  never  or  rarely  eat 
anything  else  than  seeds ;  and  others,  again,  which  subsist  almost  entirely 
upon  the  pulp  of  fruits.  All  these,  however,  admit  of  classification,  and 
will  be  regarded  by  us  as  constituting  sub-orders  or  tribes. 

The  larynx,  or  organ  of  voice,  is  generally  of  complex  structure  in  the 
birds  of  this  order,  which  contains  all  that  are  commonly  known  as  singing 
birds.  There  are  few  species  which  do  not  either  sing  or  utter  notes  more 
or  less  musical,  especially  during  the  season  of  courtship ;  and  even  of  those 
whose  voices  are  harsh,  some  are  frequently  capable  of  being  taught  to 
imitate  other  sounds. 

In  this  order  the  female  is  very  generally  smaller  and  less  brilliant  in  her 
plumage  than  the  male.  They  usually  live  in  pairs,  build  mostly  in  trees, 
and  frequently  display  great  art  in  the  construction  of  their  nests. 

We  shall  divide  this  extensive  order  into  four  sub-orders  or  tribes, 
viz. :  FissiROBTRBB,  or  split-billed  birds,  Tenuirostres,  or  slender-billed, 
Dentirostres,  or  birds  with  toothed  bills,  and  Conirostreb,  or  conic-billed 
birds. 

Sub-Order  1.  Fissirostreb. 

This  is  comparatively  a  small  group  when  compared  with  the  extensive 
sub-orders  of  Dentirostres  and  Conirostres.  It  comprises  all  the  ßirds  com- 
monly known  by  the  names  of  Swallows,  Night-hawks,  Kingfishers,  Tro- 
gons.  Bee-eaters,  and  some  others  of  similar  general  characters. 

The  Fissirostres  are  generally  distinguished  by  having  the  powers  of 
flight  developed  to  the  highest  degree.  The  beak  is  usually  short,  broad, 
and  very  deeply  cleft,  so  that  the  opening  of  the  mouth  is  very  wide,  or, 
as  some  of  the  old  writers  express  it,  they  are  very  big  in  the  swallow. 
Possessing  this  kind  of  bill  they  are  adapted  to  capturing  insects  on  the 
wing,  receiving  them  into  their  mouths  while  in  full  flight.  There  are, 
however,  some  genera  in  which  the  characters  of  this  group  are  not  so 
strongly  marked,  and  in  which  the  bill  is  longer  and  stronger  and  the  flight 
not  so  rapid  nor  long  continued,  but  they  all  have  the  characteristic  wide 
mouth. 

These  birds  subsist  almost  entirely  upon  winged  insects. 

Fam.  1.  HiRUNDiNiDA,  OR  S WALLOWS.  Bill  Small,  much  depressed,  some- 
what triangular ;  wings  mostly  very  long,  curved ;  tail  various,  frequently 
long  and  forked,  sometimes  short  and  truncate.  Plumage  compact,  glossy ; 
size  small. 

No  birds  are  more  imiversälly  or  more  favorably  known  than  the 
swallows.    Distributed  through  the  entire  globe,  and  usually  conspicuous 
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on  account  of  their  numbers  and  rapidity  of  flight,  they  have  found  a  place 
in  the  literature  of  all  civilized  people,  ancient  and  modern. 

These  birds  exhibit  the  social  instinct  to  an  extent  rarely  observable. 
Individuals  of  the  same  and  sometimes  of  different  species  buud  their  nests 
close  together,  and  the  birds  themselves  are  almost  constantly  seen  in 
flocks.  They  are  very  fond  of  frequenting  the  vicinity  of  the  water,  over 
the  surface  of  which  they  may  be  seen  skimming  for  hours.  In  fair  weather 
they  occasionally  ascend  to  a  great  heiglit  in  the  atmosphere,  but  are 
usually  occupied  in  the  lower  strata. 

Although  the  species  are  small  birds,  the  swallows  are  sought  after  as 
articles  of  food  in  some  countries,  to  the  neglect  of  those  laws  of  common 
sense  which  would  protect  birds  so  useful  in  the  destruction  of  hosts  of 
diurnal  insects,  which  are  their  only  food.  They  are,  however,  generally 
protected  by  public  sentiment  and  by  special  enactment  in  some  of  the 
states  of  North  America.  In  Europe,  also,  they  are  generally  much 
regarded;  but  in  one  country,  Tuscany,  they  are  placed  directly  beyond 
protection,  being  classed  amongst  those  vermin  which  it  is  always  lawful 
to  destroy. 

The  swallows  are  eminently  migratory,  and  show  great  regularity  in  their 
periods  of  departure  and  return.  In  the  course  of  several  years,  some 
species  will  hardly  vary  more  than  a  day  or  two  in  arriving  at  their  nesting 
places  from  the  south.  Thus  the  Chimney  bird  {Acanthylis  pelasgia) 
arrives  in  Pennsylvania  from  the  17th  to  the  20th  of  April ;  the  Martin 
{Progne  purpurea)  from  the  28th  of  March  to  tlie  5th  of  April ;  the  Bam 
Swallow  (Hirundo  ruf  a)  from  the  9th  to  the  13th  of  April.  These  dates 
are  of  course  subject  to  some  variation  from  the  different  states  of  the 
weather,  as,  for  instance,  in  case  of  a  few  days  of  severe  cold  or  of  a  snow 
storm ;  but  the  mean  results  of  the  observations  of  several  seasons  show 
surprising  uniformity. 

Sub-fam,  1.  Hirundininm,  or  House  Swallows.  Head  rather  broad  and 
depressed ;  bill  short  and  more  or  less  flattened  and  triangular,  with  the 
sides  rather  abruptly  compressed  towards  the  point,  gape  very  wide.  Wings 
long  and  pointed,  first  quill  longest ;  tail  usually  forked ;  tarsi  short ;  toes 
rather  long  and  slender.    Size  small. 

The  true  swallows  are  more  beautiful  in  their  plumage  and  more  graceful 
in  their  movements  than  any  other  birds  of  this  family.  Several  species 
occur  in  North  America,  the  largest  and  most  conspicuous  of  which  is  the 
Purple  Martin,  or  House  Martin,  as  it  is  frequently  called  from  its  sociable 
and  familiar  disposition  (Progne purpurea).  It  is  spread  abundantly  through- 
out the  United  States  in  the  summer,  spending  the  winter  in  South  America. 
It  is  an  universal  favorite  with  the  American  population,  and  comes  con- 
fidently to  take  possession  of  the  little  boxes  or  other  habitations  every- 
where provided  for  its  accommodation,  as  a  sort  of  compensation  for  which 
it  drives  away  all  the  hawks  disposed  to  visit  the  establishment,  destroys 
numerous  insects  injurious  to  vegetation,  and,  it  may  be  added,  if  its  box 
is  near  the  house  of  its  protector,  is  as  good  as  an  alarm  clock  to  awaken 
tim  precisely  at  daybreak,  by  its  incessant  though  not  unpleasant  chattering. 
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As  the  bluebird  is  the  first  to  make  its  appearance  in  the  spring  and  has 
the  same  partiality  for  a  ready  made  domicil,  the  martin  frequently  finds 
himself  anticipated  and  his  right  of  possession  stoutly  resisted ;  he  is,  how- 
ever, generally  successful,  though  often  not  without  a  stubborn  contest. 

When  forced  to  seek  a  habitation  for  himself,  the  martin  selects  a  hollow 
tree,  in  which  he  constructs  his  nest,  which,  as  is  the  case  with  most  of  the 
swallows,  is  formed  principally  of  mud  gathered  from  the  neighboring  ponds. 
The  eggs  are  pure  white. 

The  other  species  of  American  swallows  may  all  be  included  in  the 
genus  Hirundo,  although  otherwise  arranged  by  some  naturalists. 

The  Clifi*  or  Republican  Swallow  {H.  lunifrons)  is  one  of  the  most 
remarkable.  A  curious  feature  in  the  history  of  this  bird  is  the  fact  that 
it  has  spread  over  the  Atlantic  States  only  at  a  late  period.  It  has  been 
long  known  in  the  valley  of  the  Mississippi,  but  has  only  extended  itself 
eastward  within  fifteen  or  twenty  years.  It  was  not  until  about  1840  that 
it  was  known  in  Pennsylvania  except  as  a  rare  straggler,  but  it  has  since 
then  become  common,  and  in  some  districts  abundant,  hundreds  being 
sometimes  found  nesting  along  the  eaves  of  a  single  bam,  which  is  a 
favorite  locality.  The  nest  is  built  entirely  of  mud,  and  is  universally 
noticed  on  account  of  its  singular  shape,  which  is  similar  to  that  of  a  gourd, 
with  the  entrance  at  the  smaller  end  and  curved  downwards.  A  lining 
of  grass  completes  it,  and  three  to  five  eggs  are  the  usual  contents. 

The  Barn  Swallow  {H,  rufa)  is  the  most  common  and  best  known 
species.  The  birds  of  this  species  build  their  nests  in  nearly  all  barns,  or 
other  large  outhouses,  in  the  Northern  States,  to  which  they  can  gain 
admittance,  and  it  very  rarely  happens  during  the  summer  months  that 
they  are  not  observable  in  almost  any  landscape.  This  species  is  a  great 
favorite. 

The  Swallow  of  Europe,  H,  rtistica  (pL  103,  fig,  7),  is  very  similar  to 
the  common  American  species. 

Another  common  species  is  the  white  bellied  swallow  (H.  bicohr), 
though  not  so  well  known  and  constantly  observed  as  the  last. 

The  violet  green  swallow  (H.  thalassina),  a  species  inhabiting  the 
western  slope  of  the  Rocky  Mountains,  is  the  most  beautiful  of  the  Ameri- 
can species.  The  bank  swallow  {H.  riparia)  derives  its  name  from  its 
predilection  for  streams  of  water,  in  the  banks  of  which  it  excavates  a  hole 
and  constructs  its  nest.  The  rough  winged  swallow  (H.  serripennis)  has 
much  the  same  habits,  though  it  sometimes  makes  its  nest  in  other  (daces^ 
such  as  the  crevices  in  large  walls,  abutments  of  bridges,  or  the  like. 

Stih'fam,  2.  CypselincB,  or  Swifts,  Bill  less  flattened  than  the  preceding, 
longer,  and  with  the  margins  indexed  and  somewhat  gaping.  Wings  very 
long,  curved  ;  tarsi  short ;  feet  small  and  weak.  Tarsi  generally  feathered ; 
tail  various,  sometimes  forked,  often  truncate.    Size  small. 

A  sub-family  composed  of  numerous  species  of  birds  found  in  all  parts 

of  the  world,  and  usually  known  as  Swifts  on  account  of  their  extraordinary 

rapidity  of  flight.    The  Chimney  Swallow,  or  Swift  of  the  United  States 

{Cypselus  pelasgius),  is  a  good  example  of  the  birds  of  this  group.    It 
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arrives  in  the  United  States  early  in  May,  and  is  distributed  throughout 
the  entire  Union.  The  birds  of  this  species  build  their  nests  exclusively 
in  unoccupied  chimneys,  for  which  they  have,  of  course,  abandoned  the 
locations  used  by  them  prior  to  the  introduction  of  chimneys  into  this 
newly  settled  country,  previous  to  which  memorable  event  they  appear  to 
have  been  quite  content  with  such  accommodations  as  were  afforded  by 
hollow  trees.  It  is  very  remarkable,  however,  that  these  birds  have,  with- 
out any  exception  whatever,  uniformly  adopted  the  chimneys  as  fast  as 
the  settlement  of  the  country  has  proceeded ;  and  that,  at  this  time,  in  the 
thickly  populated  Northern  States,  though  this  species  is  abundant,  not  a 
single  pair  have  been  observed  to  resort  to  the  woods  in  many  years.  It 
is  an  exceedingly  active  little  bird  and  a  very  fast  flyer,  and  is  known 
to  the  whole  population  of  North  America. 

In  Europe,  two  large  species  are  found.  They  are  about  the  size  of  the 
American  purple  martin,  which  is  a  namesake  of  the  European  species. 
The  black  martin  of  Europe  (Cypselus  apus)  is  very  common,  and,  though 
so  much  larger,  resembles  the  chimney  swallow,  though  it  builds  its  nest 
much  like  the  swallows  in  old  buildings  or  the  crevices  of  rocks.  The  other 
species,  the  alpine  martin,  C,  melba  {pL  lOS,  fig.  8),  is  not  so  common,  being 
restricted  to  the  mountainous  districts  of  the  continent,  where  it  makes  its 
nest  and  rears  its  young. 

The  little  birds  which  construct  eatable  nests  are  arranged  here.  They 
compose  the  genus  Collocalia,  and  are  among  the  smallest  of  the  swallow 
family.  The  nests  of  several  species  are  cooked  in  a  great  variety  of 
styles  by  the  Chinese  and  Japanese,  and  are  highly  esteemed. 

Several  species  found  in  India  (genus  Macropteryx)  are  remarkable  for 
beauty  of  plumage  and  gracefulness  of  form. 

Fam.  2.  CAPRiMüLoiDiB,  OR  GoATsucKEEs.  Bill  vcry  small  and  generally 
weak ;  gape  very  wide  and  extending  beneath  the  eye.  Tarsi  and  feet 
very  short;  toes  long  and  sometimes  strong.  Plumage  soft  and  loosely 
imbricated. 

This  extensive  family  of  birds  is  well  represented  by  the  common  Whip- 
poor- will  and  Night  Hawk.  It  is  composed  exclusively  of  birds  which  like 
them  prefer  the  twilight  of  the  evening,  or  even  the  darkness  of  night,  in 
which  to  pursue  their  prey  or  attend  to  the  business  of  courtship  and  rear- 
ing their  young. 

The  birds  of  this  family  are  found  in  all  parts  of  the  world. 

Sub'fam,  1.  CaprimulgincB,  or  Night  Hawks,  Bill  short  and  broad  at 
base,  with  the  gape  extending  under  the  eye,  and  furnished  with  a  series  of 
bristles  on  each  side.  Wings  long  and  pointed;  tail  rather  lengthened, 
mostly  rounded,  or  sometimes  deeply  forked.  Tarsi  short  and  usually 
clothed  with  velvet-like  feathers ;  toes  long,  the  middle  one  of  which  is 
always  armed  with  a  serrated  claw.     Size  small. 

The  species  of  this  sub-family,  which  comprises  the  true  Caprimvlgidm, 
are  scattered  over  the  entire  globe,  and,  although  not  numbering  many 
species,  are  yet  sufficiently  numerous  in  point  of  individuals  to  be  univer- 
saUy  known.    They  feed  on  moths  and  beetles,  which  they  catch  with 
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great  dexterity  on  the  wing  in  the  dusk  of  the  evening.  They  usually 
spend  the  day  like  the  owls  in  the  darkest  recesses  of  the  forest.  Incuba- 
tion  is  generally  performed  upon  the  ground ;  no  nest  is  constructed,  but 
a  dry,  sheltered  spot  only  selected,  wherein  two  eggs  only  are  deposited. 

There  is  but  one  well  established  European  species,  which  is  the  Capri- 
mulgus  europcBus,  and  even  it  is  not  very  common.  It  partakes  exclusively 
of  the  general  habits  of  its  sub-family. 

The  species  best  known  in  North  America  is  the  Whip-poor-will,  so 
called  from  its  very  remarkable  note.  "  These  notes,"  says  Wilson,  "  seem 
pretty  plainly  to  articulate  the  words  which  have  been  generally  applied 
to  them,  whip-poor-willy  the  first  and  last  syllables  being  uttered  with  great 
emphasis,  and  the  whole  in  about  a  second  to  each  repetition  ;  but  when  two 
or  more  males  meet,  their  whip-poor-will  altercations  become  much  more 
rapid  and  incessant,  as  if  each  were  striving  to  overpower  or  silence  the 
other.  When  near,  you  often  hear  an  introductory  click  between  the  notes. 
Towards  midnight  they  generally  become  silent,  unless  in  clear  moonlight, 
when  they  are  heard  with  little  intermission  till  morning."  A  much  larger 
species,  the  Chuck-wills-widow,  so  called  also  from  its  note,  inhabits  the 
southern  part  of  the  United  States. 

Many  species  of  this  sub-family  are  found  in  all  parts  of  the  world. 

The  common  European  species,  C.  europcsus  {pi  lOS,ßg,  6),  resembles, 
to  some  extent,  in  general  appearance  and  habits,  the  whip-poor-will,  though 
it  is  almost  without  voice. 

Svh'fam,  2.  PodargincB,  or  Large  Night  Hawks.  Bill  short,  curv^  at 
the  point,  very  strong,  gape  enormous ;  base  of  the  bill  with  projecting 
plumes,  but  without  bristles.  Tarsi  and  feet  short,  and  comparatively 
weak ;  tail  rather  long.     Wings  moderate.     Size  large. 

These  extraordinary  birds  are  the  largest  of  this  family,  many  of  the 
species  being  as  large  as  the  common  crow.  On  account  of  the  unusual 
broadness  of  their  heads,  and  consequent  wideness  of  their  mouths  and 
throats,  they  present  a  very  grotesque  and  singular  appearance. 

The  genus  Podargus,  which  embraces  the  greater  number  of  the  species, 
is  confined  to  Australia  and  some  other  of  the  most  southerly  islands  of  the 
Pacific  ocean.  In  Australia  the  largest  species  {P.  cinereus)  lives  in  thick 
woods,  venturing  out  on  the  wing  only  in  the  evening.  It  lives  upon 
winged  insects,  and  has  been  named  by  the  colonists,  in  imitation  of  its 
note,  "More  pork."  Another  genus  (Batrachostomus)  is  found  in  the 
interior  of  India. 

In  America  the  singular  genus  Sttatomis  is  found.  It  contains  one 
species  only,  which  was  discovered  in  caverns  in  South  America  by  the 
celebrated  Humboldt,  and  is  remarkable  for  possessing  a  strongly  hooked 
bill  and  other  rapacious  characters,  showing  a  close  aflünity  to  the  owls. 
It  is  said,  however,  to  subsist  upon  fruits,  and  that  it  is  eaten  by  the 
natives.  Another  American  genus  is  Nj/ctibius,  which  contains  several 
large  species  inhabiting  South  America,  of  which  may  be  mentioned  the 
N.  grandis,  a  species  as  large  as  a  hen. 

Sub-fam,  3.  PodageriruE,  Bill  much  depressed,  with  the  culmen  curved 
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and  compressed  on  the  sides  to  the  tip,  gape  furnished  usually  with  bristles 
or  hairs.  Wings  long  and  pointed.  Tail  ample,  sometimes  long;  tarsi 
short,  partly  covered,  sometimes  bare.     Size  small. 

'  In  this  sub-family  we  arrange  the  American  night  hawks  (Chordeiles), 
of  which  one  species  only  inhabits  the  United  States,  although  several 
others  are  found  in  Mexico  and  South  America. 

The  long-shafted  night  jar  of  Africa  (Macrodipterix  longipennis),  which 
belongs  to  this  sub-family,  is  remarkable  for  having  a  plume,  which  is 
sometimes  five  times  the  length  of  its  body  growing  out  of  each  wing. 
This  gives  the  bird,  especially  when  flying,  a  very  curious  appearance,  and 
its  use  is  entirely  unknown.  Several  species  of  another  genus  (Podager) 
are  found  in  South  America. 

Fam.  3.  CoRAciADiE,  OR  RoLLBRs.  Bill  morc  or  less  lengthened  and 
broad  at  base,  compressed,  with  the  tip  hooked  ;  wings  long  and  powerful ; 
tail  rather  short,  but  with  the  two  external  feathers  frequently  much 
lengthened  ;  tarsi  and  feet  short. 

A  family  composed  of  a  few  birds  strictly  confined  to  the  Old  World. 
They  are  all  remarkable  for  beauty  of  plumage  and  elegance  of  form. 

Sub'fam.  1.  Coraciatue,  or  Rollers.  Bill  moderate,  straight,  upper  man- 
dible slightly  longer;  nostrils  basal,  oblique,  linear.  Wings  moderate, 
pointed ;  tail  long,  wide,  with  the  lateral  feathers  frequently  lengthened ; 
tarsi  short ;  gape  wide.  Size  moderate.  All  the  species  with  gay  colored 
plumage. 

This  is  a  small  sub-family  of  beautiful  birds  which  are  found  in  Africa, 
Asia,  and  the  larger  Pacific  islands.  Their  plumage  is  almost  invariably 
of  brilliant  colors,  and  usually  contains  more  or  less  green  or  blue  of  the 
richest  hue.  One  species  occasionally  visits  Europe,  Coracias  garrula 
(pi  99,  fig.  3),  where  it  is  much  sought  after  by  collectors  as  one  of  the 
few  bright  plumaged  European  species.  Tf^e  most  common  species  in 
collections  is  the  Bengal  roller  (C  bengaknsis),  skins  of  which  are  brought 
abundantly  from  India,  where  it  is  common.  The  food  of  the  rollers 
consists  of  both  fruits  and  insects,  the  latter  of  which  they  catch  after  the 
manner  of  the  flycatchers. 

Sub'fam.  2.  Todince,  or  Todies.  Bill  lengthened,  much  flattened,  slightly 
compressed  towards  the  tip,  which  is  rounded;  nostrils  lateral  with  the 
opening  exposed.  Wings  short  and  rounded ;  tail  moderate,  emarginated. 
Tarsi  long,  slender ;  toes  moderate.     Size  small. 

A  sub-family  consisting  of  a  few  small  birds  found  in  tropical  America. 
They  are  represented  as  being  dull  and  stupid  little  birds,  living  upon 
grasshoppers  and  other  insects,  and  partaking  much  of  the  habits  of  some 
of  the  flycatchers.  The  most  common  species  is  the  Todus  viridis,  which 
is  a  beautiful  green  bird  with  a  scarlet  throat  It  is  said  to  construct  a 
curious  bag-shaped  nest,  composed  of  wool  and  with  a  narrow  entrance. 

Sub'fam.  3.  EurylaimitUB,  or  Boatbills.     Bill  large  and  extremely  broad 
at  base,  curved  and  gradually  compressed   to  the  tip ;   nostrils  lateral, 
exposed  ;  wings  moderate  ;  tail  moderate ;  tarsi  short.     Size  small. 
^India  is  the  country  of  this  sub-family.    It  contains  a  few  species  only 
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of  handsome  birds,  with  remarkably  wide  and  strong  bills  which  are  said  to 
be  used  in  the  capture  of  coleopterous  insects,  upon  which  these  birds 
subsist.  No  one  of  the  species  is  very  common  in  collections,  though  the 
Eurylaimus  nasutus  is  frequent  It  lives  in  the  retired  and  shaded 
jungles,  where  it  constructs  a  pendent  nest,  usually  in  the  neighborhood  of 
the  water. 

Sub'fam,  4.  MomotiruB,  or  MotmoU,  Bill  long,  elevated,  and  broad  at 
the  base,  with  the  sides  compressed,  and  the  mai^ns  serrated.  Wings 
short,  rounded ;  tail  long,  graduated,  with  the  two  middle  feathers  usually 
much  the  longest,  and  generally  with  their  shafts  bare  for  a  considerable 
distance;  tarsi  and  feet  moderate.  Size  moderate,  much  larger  than 
either  of  the  two  last  sub-families ;  colors  brilliant. 

This  is  a  sub-family  consisting  of  some  twelve  or  thirteen  species  of 
beautiful  birds,  which  are  restricted  to  the  warmer  parts  of  America. 
They  prefer  the  shades  of  the  forest,  but  seem  occasionally  to  frequent 
deserted  or  dilapidated  buildings.  They  feed  indiscriminately  upon  fruits, 
snakes,  lizards,  and  insects,  which  are  taken  with  the  point  of  the  bill  and 
tossed  upwards  to  be  caught  in  the  extended  mouth.  It  is  said  that  they 
also  rob  the  nests  of  other  birds.  The  Brazilian  motmot  (Momotus 
brasiliensis)  is  the  most  common  species,  being  very  abundant  in  Brazil 
and  other  countries  of  South  America.  Several  species  have  been  found 
in  Mexico  and  the  West  Indies. 

Fam.  4.  TaoGONiDiB,  OR  Trogons.  General  form  stout,  but  rather 
graceful.  Bill  short,  strong,  broad  at  the  base,  with  the  tip  hooked; 
nostrils  basal  generally,  and  concealed  by  the  projecting  feathers«  Plumage 
very  beautiful. 

This  family  is  composed  of  a  few  genera  of  handsome  birds,  most 
numerous  in  tropical  America  and  Asia,  one  species  alone  having  been 
found  in  Africa. 

Sub'fam.  1.  TrogonifUE,  or  true  Trogons,  of  America.  Bill  short,  strong, 
with  the  base  very  broad  and  nostrils  concealed ;  wings  short ;  tail  ample, 
sometimes  long ;  tarsi  short  and  feathered ;  plumage  of  the  head  frequently 
elongated  and  crest-like.    Colors  brilliant  metallic  green  and  red. 

These  splendid  birds  are  peculiar  to  tropical  America.  They  are 
represented  by  travellers  as  solitary  and  quiet  birds,  remaining  within  the 
dense  foliage  of  the  tropical  forests,  and  feeding  upon  both  fruits  and 
insects.  Beetles  are  their  favorite  food,  upon  which  as  well  as  berries  they 
dart  in  the  manner  of  swallows.  Incubation  is  performed  in  hollow  trees, 
in  which  no  nests  are  built,  but  the  eggs  are  laid  upon  the  bare  wood. 

About  thirty  species  of  the  Trogons  are  known  to  inhabit  South 
America  and  Mexico,  all  of  which  possess  much  beauty  of  plumage ;  but 
there  is  a  small  genus  (Calurus)  remarkable  for  the  great  length  of  the 
upper  tail-coverts,  which  are  amongst  the  most  splendid  of  birds.  The  C 
resplendens  is  a  species  found  in  Yucatan,  and  is  the  bird  alluded  to  by 
Stephens  as  having  been  considered  sacred  by  the  ancient  inhabitants  of 
that  country.  It  has  the  tail-coverts  developed  to  several  times  th  length 
of  its  body,  and  the  whole  plumage  of  the  most  beautiful  m^allio  green 
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imaginable.  Another  species,  C.  auriceps,  is  common  in  the  north  of 
Brazil,  and  in  addition  to  the  beautifnl  green  of  the  plumage  of  its  body,  it 
has  the  head  of  splendid  golden,  almost  appearing  to  be  gilded  artificially. 
The  genus  Trogon,  T.  viridis  (pL  97,  ßg.  7),  and  the  Curucui,  T.  curvcui 
{pi.  97,  fig.  6)  are  common  in  collections. 

Sub'fam,  2.  Harpactina,  or  Asiatic  Trogons.  Bill  stronger  than  in  the 
preceding,  both  mandibles  notched  at  their  tips ;  nostrils  partially  covered ; 
tarsi  slightly  feathered,  short;  anterior  toes  united.  Colors  gay,  usually 
brown  or  reddish,  fulvous,  and  scarlet. 

India  and  the  Malay  Archipelago  are  the  countries  of  the  birds  of  this 
sub-family.  They  are  showy,  but  not  so  splendid  as  their  American 
relatives,  though  they  appear  to  be  very  similar  in  all  other  respects. 
They  are  usually  noticed  sitting  quietly  on  a  dead  tree,  occasionally 
darting  after  an  insect  and  returning  to  the  same  position,  or  wandering 
about  from  tree  to  tree.  Harpactes  malabaricus,  rutilus,  and  diardii,  are 
amongst  the  most  common  species ;  while  one  large  species,  H,  gigas,  well 
established  as  having  been  known  to  the  older  ornithologists,  is  unknown 
in  modem  collections. 

One  species  only,  which  constitutes  a  genus  of  its  own,  has  been  found 
in  South  Africa ;  it  is  the  Apaloderma  narina,  and  it  appears  to  differ  in 
no  respect  from  the  general  characters  of  the  Trogons. 

Fam.  5.  ALCEDiNiDiB.  Grcneral  form,  short,  thick,  and  strong*.  Bill  long, 
and  mostly  adapted  to  striking  as  well  as  seizing  their  prey.  Wings 
generally  moderately  strong;  tail  generally  short ;  tarsi  short ;  toes  long. 

A  very  extensive  family,  composed  of  the  kingfishers,  puff- birds,  and 
jacamars,  distributed  amongst  a  large  number  of  genera.  They  inhabit  all 
parts  of  the  world,  and  far  the  greater  part  show  a  dispositiim  to  frequent 
the  vicinity  of  water. 

Sub'fam,  1.  BucconituB,  or  Puff-birds.  Bill  rather  long,  elevated,  and 
broad  at  the  base,  with  the  tip  curved  and  frequently  emarginated  or 
fissured.  Wings  mostly  rather  short ;  tail  moderate ;  tarsi  short,  covered 
with  scales.     Size  various,  never  large ;  plumage  plain. 

The  birds  of  this  sub-family  derive  their  name  fit>m  the  habit  of  raising 
or  puffing  up  their  profuse  plumage,  which,  it  appears,  is  more  or  less  the 
case  in  all  the  species.  Southern  America  is  their  native  country,  and 
their  habits  appear  to  be  very  similar  to  those  of  the  birds  of  the  last 
sub-families.  They  live  upon  coleopterous  and  other  insects,  which  they 
capture  upon  the  wing. 

Bucco  macrorhynchus  {pi.  97,  fig.  8)  is  the  best  known  species.  Monasa 
tranquilla  and  kucops  are,  however,  common  in  collections  of  South 
American  birds. 

Sub'fam,  3.  Halcyonina,  or  Broad-billed  Kingfishers.  Bill  broad,  long, 
and  nearly  quadrangular,  with  the  lateral  margins  straight,  or  curved 
slightly  upwards.  Wings  broad,  short,  and  rounded ;  tail  moderate ;  tarsi 
very  short,  robust.  Size  various ;  plumage  generally  containing  more  or 
less  blue  and  green  colors. 

This  sub-family  may  be  said  to  comprise  the  kingfishers  which  frequemt 
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salt  water.  All  parts  of  the  world,  except  America,  are  inhabited  by  these 
birds.  Australia  produces  a  genus  (Dacelo)  which  contains  the  largest 
species  of  this  sub-family.  They  feed  upon  small  quadrupeds,  reptiles, 
insects,  and  other  animals,  and  are  remarkable  for  a  peculiar  gurgling 
laugh,  from  which  the  colonists  have  named  the  commonest  species  ''  the 
laughing  jackass.'' 

The  genus  Halcyon  comprises  about  fifty  species,  which  are  mostly 
foun4  in  Africa  and  India,  and  the  islands  of  the  Indian  and  Pacific  oceans. 
These  birds  live  exclusively  in  the  immediate  vicinity  of  the  water,  from 
the  animals  inhabiting  which  they  derive  their  subsistence. 

The  black-capped  kingfisher  of  India,  H,  atricapiUa  (pL  103,  ßg.  3),  is 
one  of  the  most  common  species,  though  many  others  are  common  in 
collections.     The  birds  of  this  group  are  said  to  nestle  in  hollow  trees. 

Sub'fam,  3.  AlcedinincB,  or  Narrow-billed  Kingfishers.  Bill  very 
straight,  compressed,  and  sometimes  slender,  points  of  both  mandibles 
acute,  commissure  straight.  Wings  and  tail  short;  tarsi  very  short,  but 
robust;  toes  very  unequal,  the  two  anterior  of  which  are  united.  Size 
small ;  colors  of  plumage  more  or  less  blue  and  green. 

The  birds  of  this  sub-family,  though  not  constituting  so  many  species  as 
are  contained  in  the  preceding,  are  more  generally  difiused  over  the  entire 
surface  of  the  temperate  and  torrid  zones.  They  may  be  considered  as  the 
fresh-watep  kingfishers  in  distinction  from  the  Halcyonidce,  as  they  are 
found  only  in  the  vicinity  of  rivers  or  small  streams,  upon  the  fishes 
inhabiting  which  they  live.  In  the  banks  of  those  streams  these  birds 
excavate  holes,  frequently  of  considerable  depth,  in  which  they  construct 
their  nests  and  rear  their  young. 

The  common  European  kingfisher,  Alcido  ispida  (pi  lOB,ßg.  5),  belongs 
here.  It  is  a  very  pretty  little  species,  found  sparingly  throughout  the 
continent,  inhabiting  the  banks  of  small  streams,  and  usually  seen  perched 
upon  a  small  bough  overhanging  the  stream,  whence  it  darts  upon  such 
fishes  as  expose  themselves  to  its  keen  vision.  About  twenty  other 
species,  more  or  less  related  generically  to  the  common  European  species, 
are  found  in  Asia  and  Africa.  Some  species  of  the  latter  country  are 
quite  diminutive,  being  not  larger  than  the  North  American  wren. 

All  the  American  kingfishers  belong  to  the  genus  Oeryle,  which  contains, 
however,  species  from  other  parts  of  the  world.  There  are  about  ten 
American  species,  the  only  one  of  which  found  in  the  United  States  is  the 
common  belted  kingfisher  (C.  alcyon).  This  bird  is  distributed  throughout 
the  United  States,  and  being  the  only  species  of  its  kind  found  in  the  north  is 
universally  known.  It  is  constantly  to  be  seen  along  the  courses  of  brooks 
or  creeks,  ready  to  seize  upon  the  small  fishes  which  are  its  favorite  food. 
The  nest  is  constructed  in  a  hole  in  the  bank  of  the  stream,  and  this 
species  is  said  to  breed  for  several  successive  years  in  the  same  nest. 

Several  species  have  been  found  as  far  north  as  Mexico,  though  they  are 

all  common  in  South  America.     The   C.  amaxond  is  one  of  the  most 

common,   and   has  very  handsome  silky  green   plumage;    others  have, 

however,  much  the  same.     The  giant  kingfisher  of  authors  (C.  torquata)  is 
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one  of  the  largest-of  this  family,  and  appears  to  be  common  in  Brazil ;  while 
the  little  American  kingfisher  (C/  americana)  is  one  of  the  smallest.  It 
also  is  found  abundantly  in  South  America,  and  has  recently  been 
discovered  in  Texas.  Several  species  are  known  to  inhabit  Mexico,  and 
some  large  species  inhabit  India  and  Africa.  The  great  Java  kingfisher, 
Cjavanicus  {pL  lOS,  fig,  4),  is  one  of  the  most  common« 

Sub'fam,  4.  GalbulincB,  or  Jacamars.  Bill  very  long,  straight,  and 
pointed,  greatly  compressed,  culmen  sharp ;  wings  short ;  tail  more  or  less 
lengthened,  and  usually  graduated.  Tarsi  short,  feathered ;  feet  weak ; 
toes  usually  two  before  and  two  behind.  Size  small;  plumage  usually 
brilliant  metallic  green. 

A  sub-family,  composed  of  about  a  dozen  species  of  brilliantly  colored 
and  peculiar  looking  little  birds,  exclusively  confined  to  South  America 
and  the  West  Indies.  They  inhabit  damp  places  in  the  forests,  and  are 
said  to  subsist  entirely  upon  insects,  which  they  devour  after  having 
divested  them  of  their  wings  and  other  hard  parts.  These  birds  breed  in 
holes  in  trees  or  in  the  banks  of  streams  in  the  manner  of  kingfishers. 

Several  species  are  common  in  collections :  they  are  the  green  jacamar 
{Galbula  viridis),  the  white-bellied  jacamar  (Cr.  albirostris),  and  others. 
One  of  the  most  beautiful  is  the  largest  species  known ;  it  is  called  the 
grand  jacamar,  and  is  found  in  the  interior  of  South  America,  though 
nothing  respecting  its  history  or  habits  has  been  reported  by  travellers. 

A  recently  discovered  species  of  this  sub-family,  a  very  modest  and 
unpresuming  bird  apparently,  is  remarkable  for  having  had  given  to  it  one 
of  the  longest  of  ornithological  names,  Jacamaralcyonides  leucotis, 

Fam.  6.  MEROPiDiE,  or  Bee-eaters.  A  family  composed  of  birds  exclu- 
sively inhabiting  the  warm  regions  of  the  Old  World,  and  universally 
known  by  the  name  of  "  bee-eaters/'  They  form  one  sub-family  only,  as 
below. 

Sub-fam.  MeropincB.  Bill  long,  curved,  slender  and  pointed,  compressed, 
and  with  the  tip  very  acute ;  wings  long,  pointed,  secondary  quills 
emarginated ;  tail  long,  broad,  usually  with  the  two  middle  tail  feathers^ 
longest.  Tarsi  short,  strong;  toes  long;  claws  moderate.  Size  small; 
plumage  generally  green. 

This  sub-family  contains  about  forty  species  of  birds  found  almost 
exclusively  in  Asia  and  Africa.  They  are  migratory  in  their  habits,  and 
one  species  occasionally  visits  northern  and  central  Europe;  it  is  the 
common  bee-eater  (Merops  apiaster).  All  the  species  are  said  to  subsist 
entirely  upon  insects,  which  they  catch  upon  the  wing  with  great  dexterity, 
and  in  pursuit  of  which  they  skim  over  the  surface  of  the  ground  like 
swallows.  Nearly  all  the  species  are  handsome  little  birds  with  green  and 
yellow  plumage,  and  several  are  very  commonly  brought  from  India  and 
Western  Africa.  The  Indian  species  usually  met  with  are  the  green 
bee-eater  (Merops  viridis)  and  the  Java  bee-eater  (M,  javanicus) ;  from 
Africa  we  frequently  have  the  swallow  bee-eater  {M,  hirundinaceus),  the 
red- throated  bee-eater  {M.  ruficollis),  and  many  others.  One  species  has 
been  discovered  in  Australia,  M,  omatus. 
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Sub-Order  2.  Tenuirostres,  or  Slender-billed  Birda. 

Bill  always  slender,  generally  long  and  curved ;  tongue  usually  with  a 
fascicle  of  slender  hair-like  filaments  at  the  point.  Size  generally  small. 
This  tribe  contains  the  smallest  of  all  birds. 

The  length  and  slendemess  of  the  bill  are  the  peculiar  characters  of  this 
group,  which  is  composed  of  birds  found  in  all  parts  of  the  world.  Nearly 
all  the  species  are  supposed  to  derive  their  subsistence,  in  a  measure,  from 
the  nectar  of  flowers,  though  it  is  quite  certain  that  very  many  of  them 
capture  small  winged  insects  also.  There  is  scarcely  a  species  in  this 
group  which  does  not  possess  elegance  of  form  and  beauty  of  plumage. 

Fam.  1.  UpupiDiB,  OR  Hoopoes.  Bill  lengthened,  slender,  generally 
curved,  compressed  ;  wings  long,  rounded ;  tail  generally  long  and  ample  ; 
tarsi  generally  strong  and  short ;  feet  strong.     Size  rather  large. 

A  family  containing  some  of  the  most  magnificent  of  birds.  They  are 
restricted  to  the  old  world,  and  are  said  to  feed  upon  succulent  fruits  and 
the  juices  of  flowers. 

Suh'fam.  1.  Upupince,  or  Hoopoes.  Bill  lengthened,  slender,  and  greatly 
compressed.  Wings  and  tail  more  or  less  long  and  rounded ;  tarsi  strong 
and  usually  short ;  toes  long,  strong,  claws  strong  and  curved.  Size  rather 
large,  generally  crested. 

The  species  of  this  sub-family  are  restricted  to  the  old  worid.  The 
Hoopoe  of  Europe  (Upupa  epops)  is  its  representative  in  that  continent. 
It  derives  its  name  from  its  note,  and  is  very  common  in  the  south  during 
the  summer. 

There  are  several  other  species  of  Hoopoes  inhabiting  Africa  and  India. 

In  Africa  is  also  found  the  genus  Irrisor,  which  belongs  here,  composed 
of  a  considerable  number  of  very  handsome  dark  plumaged  birds,  generally 
of  elegant  form  and  with  long  graceful  tails.  They  are  found  throughout 
the  entire  continent  of  Africa  and  live  in  trees,  creeping  among  the 
branches  in  search  of  insects,  which  with  fruits  compose  their  food.  They 
roost  and  breed  also  in  the  holes  of  trees.  Irrisor  eryhrorhynchus  and 
melanorhynchus  are  the  most  common  species.  Several  species  are  found 
in  Liberia  and  other  countries  of  Western  Africa. 

Suh'fam,  2.  EpimachincB,  or  Plumed  Birds,  Bill  long,  rather  strong, 
curved  margins  obtuse  and  tip  acute ;  wings  moderate,  rather  rounded ; 
tail  various,  generally  even  or  graduated.  Tarsi  more  or  less  strong,  long, 
and  usually  covered  with  scales ;  toes  long  and  strong,  hind  toe  armed  with 
a  strong  claw.  Size  rather  large.  Colors  dark  in  the  males  and  very 
beautiful. 

Nearly  all  these  beautiful  birds  are  found  in  the  island  of  New 
Guinea,  one  species  only  in  New  Zealand,  and  one  in  Australia.  Though 
long  known  to  naturalists,  and  known  also  extensively  on  account  of  the 
trade  in  their  skins,  which  the  natives  of  New  Guinea  have  maintained  for 
centuries,  their  habits  and  history  are  entirely  unknown.  The  Epimachus 
superbus  is  common  in  collections,  and  is  frequently  met  with  in  ornamental 
cases  of  stuffed  birds.  It  has  very  fine,  black,  velvet-like  plumage,  with 
a  curious  breast-plate,  or  rather  apron,  of  detached  feathers,  which  are 
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of  splendid  metallic  green.  Amongst  traders  these  are  usually  confounded 
with  the  Paradise  birds.  Epimachus  magnificus  and  resplendens  are  other 
very  beautiful  species. 

Sub'fam.  3.  ParadiseintB,  or  Paradise  Birds,  Bill  strong,  slightly  curved 
only,  compressed,  tip  notched ;  wings  moderate,  rounded ;  tail  various ; 
tarsi  and  feet  strong,  sometimes  short ;  toes  long ;  strong  claws,  curved  and 
acute.  Sides  of  the  body,  breast,  tail,  and  sometimes  the  head,  generally 
with  long  and  very  ornamental  plumes.     Size  rather  large. 

The  Paradise  birds  are,  perhaps,  the  most  beautiful  of  birds.  They  are 
peculiar  to  the  large  island  of  New  Guinea,  in  th^  forests  of  which  they 
live  on  the  tops  of  the  highest  trees,  and  subsist  upon  fmits  and  insects.  It 
is  said  that  they  have  loud  and  unpleasant  notes,  somewhat  like  those  of 
the  crow  family ;  but  little  is  known,  however,  of  their  history. 

The  greater  and  lesser  Birds  of  Paradise,  Paradisea  major  and  minor 
{pi  99, ßg.  4),  are  the  species  most  common  in  collections,  though  the  king 
paradise  bird,  P.  regia  {pi,  99,  fig,  5),  is  frequent.  The  other  known  species 
are,  the  red-plumed  {P.  rubra),  the  magnificent  (P.  magnifica),  the  superb, 
P,  superba  {pi,  99,  fig.  6),  the  six-shafted,  P,  sexsetacea  {pi,  99,  fig*  7),  so 
called  from  the  curious  appendages  of  that  number  growing  from  the  sides 
of  its  head,  the  republican  (P.  respublica),  and  Wilson's  paradise  bird 
(P.  wilsonii).  From  the  two  first  species  (the  greater  and  lesser  paradise 
birds)  the  plumes  worn  in  ladies'  head-dresses  are  obtained,  and  their  skins 
have  been  articles  of  merchandise  for  centuries. 

Fam.  2.  Nectarinead^,  or  Sun  Birds.  Bill  more  or  less  lengthened, 
slender,  and  curved ;  wings  generally  short  and  incapable  of  long-continued 
flight ;  tail  usually  moderate,  generally  short  and  truncate,  sometimes  long 
and  graduated.     Tarsi  and  feet  moderate,  generally  rather  weak. 

A  very  numerous  family  of  birds,  nearly  all  of  which  are  of  very  small 
size  and  distinguished  for  brilliancy  of  plumage,  in  which  they  are  only 
excelled  by  their  immediate  relatives,  the  humming  birds.  The  species  are 
most  abundant  in  Asia  and  Africa. 

Sub'fam,  1.  Nectarinince,  or  Sun  Birds,  Bill  slender,  curved,  compressed, 
and  with  the  tip  entire,  acute ;  nostrils  basal,  with  the  opening  closed  by  a 
membrane.  Wings  moderate,  rounded ;  tail  generally  lengthened,  but 
frequently  truncate.  Tarsi  usually  moderate  or  weak.  Size  small ;  colors 
of  plumage  usually  metallic  and  very  showy. 

This  sub-family  consists  of  about  one  hundred  and  fifty  species  of  beau- 
tiful little  birds,  which  are  restricted  to  the  tropical  countries  of  Asia  and 
Africa,  and  are  known  by  the  universal  name  of  sun  birds,  though  the 
American  colonists  of  Western  Africa  call  them  humming  birds.  They 
are  usually  seen  in  pairs  or  in  small  flocks,  and  fly  with  a  tremulous  or 
humming  noise  like  the  humming  birds,  which  in  most  respects  they  appear 
to  resemble.  They  feed  principally  upon  minute  insects,  and  are  said  to  be 
fond  of  spiders,  for  which  they  search  in  the  crevices  of  the  bark  of  trees. 
Many  species  are  found  in  Liberia,  some  of  which  are  exceedingly  beautiful, 
such  as  the  Senegal  sun  bird  {Nectarinia  senegalensis),  the  red-backed  sua 
bird  {N.  cuprea),  and  many  others. 
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A  variety  of  species  inhabit  India,  of  which  the  most  common  appear  to 
be  the  N.  zeylonica,  makrattensis,  and  others. 

Suh'fam,  2.  Ccerebince,  or  American  Creepers.  Bill  generally  rather 
short,  wide  at  the  base,  curved  or  sometimes  nearly  straight,  sides  com- 
pressed. Wings  long  and  pointed ;  tail  short,  usually  even ;  tarsi  short ; 
feet  moderate.     Size  small.     Colors  usually  blue  or  green  and  showy. 

A  sub-family  of  beautiful  little  birds  peculiar  to  South  America,  said  to 
feed  upon  the  minute  insects  which  frequent  expanded  flowers,  about  which 
they  are  observed  to  fly  in  the  manner  of  humming  birds.  Their  nests  are 
suspended  from  the  bmnches  of  trees,  pear-shaped,  composed  of  grass  and 
woody  fibres  woven  together,  and  with  a  tubular  entrance  from  below. 
This  mode  of  construction  warrants  security  from  monkeys,  serpents,  or 
other  depredators. 

There  are  about  twenty  species  of  these  birds,  the  most  common  of 
which  are  the  Ccereba  cyanea  {pi.  102,  ßg.  9)  and  casrulea,  the  Dacnis 
spiza,  a  beautiful  green  bird  with  a  black  head,  and  the  Certhiola  flaveola. 

Fam.  3.  TROCHiLiDiE,  OR  HuMMiNG  BiRDs.  Bill  generally  long,  very 
slender,  usually  curved  but  sometimes  straight,  with  the  lateral  margins 
of  the  upper  mandible  dilated.  Wings  generally  long  and  flattened  in  a 
peculiar  manner  ;  tail  usually  ample,  truncated  or  cuneated ;  tarsi  and  feet 
usually  very  small  and  weak.     Size  very  small. 

The  most  diminutive  birds  in  existence,  and  among  the  most  beautiful. 
Swainson  gives  the  following  description  in  Lardner's  Cyclopaedia,  Birds  II. 
page  146,  in  his  usual  forcible  and  pleasant  manner.  "  In  speaking  of  these 
charming  birds,  the  naturalist  is  almost  tempted  to  abandon  that  didactic 
style  best  suited  to  his  subject,  and  to  clothe  his  information  in  the  language 
of  poetry ;  yet  both  must  fail  in  conveying  to  the  mind  an  adequate  idea 
of  their  surpassing  beauty.  The  rainbow  colors  of  the  most  resplendent 
gems  are  here  superadded  to  a  living  form  which  in  itself  is  exquisitely 
graceful  and  animated  in  all  its  movements.  The  flight  of  these  pigmy 
birds  is  so  rapid  as  to  elude  the  eye  ;  for  a  few  moments  they  may  be  seen 
hovering  over  a  flower,  but  as  soon  as  they  have  supped  its  sweetness  they 
vanish  in  an  instant ;  they  may,  in  truth,  be  said  to  *  come  like  shadows,  so 
depart.'" 

This  celebrated  family  of  birds  is  exclusively  American  and  very  nume- 
rous, there  not  being  less  than  three  hundred  species  now  known,  to  which 
almost  every  traveller  in  South  America  yet  makes  additions. 

Suh'fam,  1.  Crrypince,  or  Wedge-tailed  Humming  Birds,  Bill  long, 
slender,  and  curved  throughout  its  length ;  culmen  of  the  upper  mandible 
distinctly  keeled,  tip  acute,  lateral  margins  dilated  and  overlapping  the  under 
mandible  ;  wings  long  and  pointed  ;  tail  long,  broad,  and  generally  cuneated  ; 
tarsi  short  and  very  slender.     Colors  generally  plain,  not  metallic. 

About  thirty  birds  compose  this  sub- family.  They  are  very  distinct  firom 
the  other  sub-families  of  Humming  Birds,  and  are  nearly  all  remarkable  for 
their  plain  plumage  and  long  tails.  They  inhabit  all  parts  of  South  America, 
but  one  genus  {OreotrochiluSy  Gould)  contains  species  which  are  found 
only  in  the  Andes,  immediately  below  the  line  of  perpetual  snow. 
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Sub'fam.  2.  TrochiliruB^  or  true  Humming  Birds,  Bill  usually  long, 
straight»  or  slightly  curved,  and  very  slender;  wings  long,  pointed;  tail 
various,  generally  truncate,  sometimes,  rounded;  tarsi  and  feet  very  short 
and  weak ;  toes  long  and  slender.  Size  small ;  plumage  more  or  less 
metallic  and  very  beautiful. 

This  sub-family  contains  about  one  hundred  species  of  humming  birds, 
amongst  which  are  some  of  the  most  beautiful  little  birds  in  existence. 
The  mango  (Trochilus  mango),  the  swallow-tailed  (T.  macrourus),  the 
emerald  (T.  glaucopis),  the  long-tailed  Jamaica  humming  bird  (T.  polytmus), 
a  magnificent  species,  the  topaz  (T.  pella),  the  evening  humming  bird 
(T.  vesper),  and  many  other  splendid  species  belong  here. 

They  are  exclusively  restricted  to  South  America  and  the  West  Indies, 
except  the  Mango,  which  has  been  found  in  Mexico  and  may  be  classed 
as  a  North  American  bird. 

The  ruby  topaz,  T,  moschitus  {pi.  99,  fig.  8),  a  splendid  and  common 
sjjecies,  the  magnificent  T.  omatus  {pi.  99,  fi^.  9  a),  De  Lalande's  hum- 
ming bird,  T.  delalandii  {pL  99,  fig.  10),  and  some  others,  are  common  in 
collections.  The  crested  humming  bird,  T.  cristatus  {pL  99,  fig.  12),  and 
the  smallest  humming  bird,  T.  minimus  {pi  99,  fig.  11),  are  more  rare. 
The  latter  is  the  smallest  of  all  known  species. 

Sub'fam.  3.  MellisugincB,  or  straight-billed  Humming  Birds.  Bill  usually 
lengthened,  slender,  and  straight ;  wings  long,  pointed ;  tail  various,  mostly 
truncate,  sometimes  with  the  two  middle  feathers  or  the  two  external 
feathers  long;  tarsi  and  feet  short  and  weak.     Colors  usually  very  brilliant. 

The  species  of  this  sub-family  are  diffused  over  the  entire  tropical  and 
temperate  regions  of  America,  though  the  much  larger  portion  of  them 
exclusively  inhabit  the  southern  countries  of  this  continent. 

The  common  humming  bird,  T.  colubris  {pi  99,  fig.  9  *),  belongs  here,  and 
is  the  only  species  the  history  of  which  is  well  known.  It  appears  in  the 
northern  part  of  the  United  States  from  the  beginning  to  the  middle  of 
May,  and  was  observed  by  Dr.  Richardson  in  the  fur  countries  of  the 
north,  bordering  upon  the  Arctic  circle.  The  nest  is  built  upon  the  project- 
ing branch  of  a  tree,  and  is  very  artfully  constructed  and  covered  with 
moss  or  with  lichens,  giving  it  much  the  appearance  of  a  knot  upon  the 
branch  where  it  is  located.  Within  are  laid  copious  quantities  of  the  pappus 
or  down  of  plants,  forming  a  soft  and  very  suitable  bed  for  the  reception  of 
the  diminutive  eggs.  These  are  generally  two  only,  and  are  hatched  in 
the  short  space  of  ten  days. 

One  of  the  most  remarkable  qualities  of  this  little  bird  is  its  great 
pugnacity :  the  male  does  not  hesitate  to  attack  other  birds  much  larger 
than  himself,  and  has  even  been  known  to  challenge  the  king-bird  or  the 
martin,  the  latter  of  which  he  sometimes  compels  to  retreat.  To  man  this 
bird  shows  little  aversion,  quietly  hovering  around  its  favorite  flowers  when 
so  nearly  approached  as  almost  to  be  caught  in  the  hand.  It  frequently 
enters  at  the  windows  of  houses  and  is  caught.  Both  old  and  young  are 
soon  reconciled  to  confinement.  In  a  very  short  time  they  will  feed  freely 
Mpon  diluted  honey,  or  sugar  and  water,  and  suffer  themselves  to  be 
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approached,  or  even  touched,  without  showing  signs  of  alarm.     The  male 
only  of  this  humming  bird  has  the  brilliant  gorget  on  the  throat. 

Several  other  species  have  been  observed  as  far  north  as  California,  of 
which  we  may  mention  the  Anna  humming  bird  (T.  anna)  and  the  rufous 
humming  bird  (T.  ruf  us). 

The  latter  is  supposed  to  proceed  on  the  western  side  of  North  America 
nearly  to  the  region  of  perpetual  ice.  It  is  abundant  on  the  Columbia  river, 
and  was  observed  by  the  celebrated  naturalist  Nuttall,  engaged  in  the 
duties  of  incubation,  in  the  latter  part  of  May.  **  The  female  was  sitting 
upon  two  eggs  of  the  same  shape  and  color  as  those  of  the  common  species. 
The  nest  was  also  similar,  but  somewhat  deeper,  made  of  the  same  downy 
substances,  and  coated  with  lichens.  At  my  approach  the  female  came 
hovering  round  the  nest ;  and  soon  after,  when  all  was  still,  she  contentedly 
resumed  her  place." 

There  are  from  one  hundred  and  fifty  to  two  hundred  species  of  humming 
birds  in  this  sub-family,  nearly  all  of  which,  we  may  say,  are  confined  to 
South  America.  Several  very  handsome  species  are,  however,  known  to 
inhabit  Mexico. 

The  giant  humming  bird  (T.  gigas)  is  arranged  here.  It  is  the  largest 
species  known,  being  nearly  as  large  as  the  orchard  oriole.  The  sword- 
billed  humming  bird  is  worthy  of  being  mentioned  on  account  of  its  exces- 
sively long  bill,  which  considerably  exceeds  the  length  of  its  bo<Jy.  It  feeds 
upon  insects  which  frequent  the  flowers  of  Bignonia  (trumpet  flowers)  and 
other  plants  which  have  very  large  tubular  flowers,  for  which  its  bill  is 
admirably  adapted.  The  white-necked  humming  bird,  T,  albicollis  {pi.  102, 
ßg.  1),  is  a  common  species. 

The  birds  of  this  sub-family  seem  to  prefer  the  northern  parts  of  South, 
and  probably  will  be  discovered  to  be  numerous  in  Central  America. 

Fam.  4.  Meliphagid>e,  or  Honey-suckers.  Bill  generally  long,  curved, 
and  acute,  tip  sometimes  emarginate ;  wings  moderate  or  rounded ;  tail 
mostly  long  and  broad ;  tarsi  rather  short  and  strong ;  toes  long.  Tongue 
extensile  and  furnished  at  the  tip  with  a  fascicle  of  short,  slender  fibres. 

A  small  family  of  birds,  peculiar  to  Australia  and  the  adjacent  islands. 

Sub'fam.  1.  Myzomelince,  or  Honey -creepers.  Bill  long,  slender,  and 
curved ;  wings  short ;  tail  short  and  emarginate ;  tarsi  and  feet  moderate, 
rather  slender ;  claws  curved,  acute. 

These  are  observed  to  frequent  the  flowers  of  various  species  of  plants 
indigenous  to  the  continent  of  Australia,  and  are  represented  as  feeding  upon 
their  secretions  as  well  as  upon  the  small  insects  which  abundantly  infest 
them.  Whilst  occupied  in  this  pursuit,  they  may  be  seen  clinging  to  and 
hanging  from  the  flowering  branches  in  a  variety  of  attitudes.  Their  flight  is 
rapid,  and  occasionally  at  a  considerable  height  in  the  air.  These  birds  are 
not  common  in  collections.  Myzomela  sanguinolenta,  Glyciphila  melanops, 
and  some  others  are,  however,  frequently  brought  by  travellers  and  collectors. 

Sub'fam,  2.   MeliphagincB^   or  Honey-eaters.      Bill   long,   slender,   and 
usually  acute ;  wings  moderate,  rounded ;  tarsi  short,  strong ;  toes  mode- 
rate, sometimes  strong ;  claws  curved,  acute. 
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This  sub-family  is  composed  of  nearly  one  hundred  birds,  the  majority 
of  which  are  restricted  to  Australia,  and  much  resemble  the  preceding  in 
general  characters  and  habits.  In  addition  to  the  food  of  the  birds  of 
that  sub-family,  some  of  the  species  of  the  present  eat  berries  and  other 
fruits. 

The  Tropidorhynchus  comiculatus  is  one  of  the  best  known  species  of 
Australian  birds.  It  has  received  from  the  colonists  the  significant  but  not 
very  poetical  name  of  "  Leather-head,"  from  the  baldness  of  the  part 
alluded  to. 

About  a  dozen  species,  constituting  the  genus  Phyllomis,  which  are 
arranged  here,  inhabit  Java  and  other  islands  of  the  Indian  Archipelago. 
They  are  mostly  clothed  in  plumage  of  a  beautiful  green  or  blue  color,  and 
appear  to  be  abundant  in  those  localities. 

Sub'fam,  3.  Melithreptince,  Bill  short,  somewhat  conic,  compressed 
towards  the  tip,  which  is  curved  ;  wings  more  or  less  long ;  tarsi  short  and 
strong ;  toes  long ;  claws  moderate. 

A  group  of  about  twenty  birds,  strictly  peculiar  to  Australia.  Their 
habits  and  manners  appear  to  be  very  similar  to  those  of  the  preceding  sub- 
families, though  they  appear  to  be  more  insectivorous.  For  the  purpose 
of  capturing  insects  they  frequent  flowering  plants,  and  occasionally  are 
observed  on  the  ground  in  the  pursuit  of  beetles  and  other  similar  insects. 
The  Psophodes  crepitans,  which  belongs  here,  is  one  of  the  common  birds 
brought  in  collections  from  Australia. 

Fam.  5.  ÜERTHiADiB,  OR  Creepers.  Bill  loug,  slcudcr,  more  or  less 
curved  ;  nostrils  small ;  wings  usually  short  and  rounded,  sometimes  rather 
pointed.  Tail  various,  frequently  terminated  in  abrupt  points ;  tarsi  and 
feet  generally  rather  strong. 

These  are  tlie  Creepers,  Nuthatches,  &c.,  some  species  of  which  inhabit 
the  northern,  but  the  much  larger  portion  the  southern  regions  of  the  globe. 
They  are  generally  of  small  size,  and  resemble,  in  some  respects,  the  scan- 
sorial  birds  (woodpeckers,  &c.). 

Sub'fam.  1.  Fhirnarince,  or  Oven  Birds.  Bill  rather  long,  curved, 
frequently  compressed ;  wings  short,  rounded ;  tarsi  and  feet  strong ;  toes 
long.  Tail  broad,  rounded,  the  feathers  of  which  are  frequently  terminated 
in  soft  points. 

This  sub-family  consists  of  about  thirty  birds,  which  have  obtained  the 
name  of  oven  birds  from  their  constructing  nests  somewhat  of  the  shape 
indicated  by  the  name,  which  are  generally  built  in  an  exposed  situation, 
as  on  the  dead  branch  of  a  tree,  or  sometimes  in  the  immediate  neighbor- 
hood of  houses  or  other  buildings.  When  finished,  it  has  the  appearance 
of  an  oven  several  inches  in  diameter,  with  the  entrance  in  the  side.  There 
are,  however,  several  species  of  this  sub-family  which  construct  nests  of 
the  ordinary  description,  and  some  which  live  almost  exclusively  upon  the 
ground,  and  make  their  nests  in  holes. 

The  birds  here  classed  are  exclusively  found  in  South  America  and  the 
West  Indies.  Fumarius  ruf  us,  Lochmias  squamcUula,  and  some  otherSi 
are  common  species. 
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Sub-fam.  2.  SynallaxincB,  or  Sharp-taikd  Creepers.  Bill  rather  short  and 
strong ;  frontal  feathers  rather  rigid.  Wings  very  short  and  rounded ;  tail 
broad,  more  or  less  lengthened,  and  usually  gi-aduated  or  cuneated,  with 
the  tips  of  the  feathers  lanceolate.  Tarsi  and  feet  large  and  strong ;  claws 
acute. 

Another  sub-family  of  birds  peculiar  to  South  America  and  Mexico,  and 
which  partake  of  the  general  characters  of  the  last  mentioned.  They  are 
generally  plain  colored  little  birds,  somewhat  resembling  wrens  in  general 
appearance. 

Sub-fam,  3.  Dendrocolaptincs,  or  Long-billed  Creepers.  Bill  usually  long 
and  curved,  compressed ;  wings  moderate,  generally  rounded  ;  tail  long, 
broad,  and  graduated,  with  the  feathers  ending  in  hard  points.  Tarsi  and 
feet  strong  ;  claws  large  and  acute. 

This  sub-family  is  also  essentially  South  American.  About  forty  species 
are  classed  in  it,  which  much  resemble  those  of  the  two  preceding  sub- 
families, but  differ  from  them  in  being  larger  and  having  longer  bills.  The 
greater  part  of  the  species  inhabit  the  vast  forests  of  South  America, 
and  appear  to  have  somewhat  the  habits  of  woodpeckers.  In  one  genus 
{XiphorhynchuSy  or  sword-bills)  the  bill  is  exceedingly  long.  The  Cayenne 
creeper  (Dendrocolaptes  cayennensis)  and  the  white-throated  creeper  (D. 
albicollis)  are  commonly  met  with. 

Sub'fam.  4.  Certhiance,  or  Creepers.  Bill  rather  long,  slender,  curved ; 
wing  rather  long ;  tail  lengthened,  graduated,  the  feathers  of  which  are 
slightly  rigid.     Tarsi  and  feet  slender  ;  claws  moderate.     Size  small. 

Although  not  comprising  more  than  a  dozen  species,  the  birds  of  this 
sub-family  are  found  in  all  parts  of  the  world.  They  are  very  active  and 
shy  little  birds,  subsisting  upon  minute  insects,  which  nearly  all  the  species 
search  for  in  the  crevices  of  the  bark  of  trees,  after  the  manner  of  wood- 
peckers. 

The  Certhia  familiaris,  or  the  brown  creeper  (pi  102,  fig.  2),  is  fre- 
quently met  with  in  the  forests  of  Europe  and  North  America.  It  much 
resembles,  in  general  character,  the  small  woodpeckers  and  nuthatches  with 
which  it  constantly  associates  in  the  forest,  though  it  is  much  smaller, 
being,  next  to  the  golden-crested  wren,  the  smallest  of  European  birds.  In 
the  United  States  it  is  not  so  common  as  in  Europe. 

The  rock  creeper  (T.  muraria)  of  Europe  also  belongs  here.  It  is 
found  exclusively  in  the  mountains  of  Europe  and  Asia,  and  is  usually 
observed  flitting  from  one  projecting  rock  to  another,  in  search  of  spiders 
and  other  insects,  of  which  its  food  consists. 

One  genus  {Climacteris)  of  this  sub-family  is  peculiar  to  Australia,  the 
birds  of  which  inhabit  the  woods  and  partake  of  the  general  characters  of 
the  others  with  which  they  are  classified. 

Sub'fam.  6.  Sittince,  or  Nuthatches.  Bill  rather  short,  very  straight, 
more  or  less  cylindrical ;  wings  long  and  pointed ;  tail  very  short ;  tarsi 
and  feet  rather  long  and  slender.     Size  small. 

The  nuthatches,  though  numbering  scarcely  more  than  twenty  species, 
are  scattered  over  the  whole  world.  Several  species  inhabit  North  America, 
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and  are  usually  known  by  the  name  of  **  Sapsuckers,"  and  one  species  is 
common  in  Europe  {Sitta  europcea). 

The  most  common  species  of  the  United  States  is  the  white-breasted 
nuthatch  (S.  carolinensis),  which  is  a  very  familiar  and  favorite  little  bird, 
living  throughout  the  year  in  the  same  district,  and,  in  fact,  is  supposed  to 
ramble  but  little  from  the  woods  in  which  it  was  born.  Its  habits  are  very 
similar  to  those  of  the  small  woodpeckers,  being  seen  constantly  creeping 
on  the  surface  of  limbs  and  trunks  of  trees.  So  secure  is  its  foothold,  that 
it  creeps  equally  well  with  its  head  upwards  or  downwards  upon  the  tree, 
and  is  said  to  roost  with  the  same  indifference  to  position.  It  frequently 
in  the  winter  approaches  the  precincts  of  dwellings  or  out-houses,  and  picks 
up  whatever  of  insect  or  other  suitable  food  it  can  discover. 

Two  smaller  species  are  occasionally  met  with  in  the  United  States,  the 
red-bellied  and  the  brown-headed  nuthatches  (S,  canadensis  and  pusilla). 
They  entirely  resemble  in  habits  the  common  species.  Another  and  still 
smaller  species  (5>.  pygmea)  is  found  in  California. 

Some  six  or  eight  species  of  these  little  birds  are  peculiar  to  Australia 
and  New  Zealand. 

Sub'fam,  6.  TroglodytincB,  or  Wrens.  Bill  more  or  less  long  and 
slender,  usually  slightly  curved  and  somewhat  compressed;  wings  short 
and  rounded  ;  tail  various,  generally  rounded  ;  tarsi  long  and  slender ;  toes 
long»  rather  slender.     Size  various,  generally  small.     Colors  plain. 

There  are  about  fifty  species  of  the  true  wrens,  which  inhabit  all  parts 
of  the  world  except  Africa.  In  America,  they  are  more  numerous  than 
elsewhere,  and  are  well  represented  by  that  universal  favorite  the  house- 
wren  of  the  United  States  {Troglodytes  cedon),  the  history  of  which  by  the 
incomparable  Wilson  we  beg  leave  to  extract :  "  This  well  known  and 
familiar  bird  arrives  in  Pennsylvania  about  the  middle  of  April,  and  about 
the  8th  or  10th  of  May  begins  to  build  his  nest,  sometimes  in  the  wooden 
cornicing  under  the  eaves  or  in  a  hollow  tree,  but  most  commonly  in  small 
boxes  fixed  on  the  top  of  a  pole,  in  or  near  the  garden,  to  which  he  is 
extremely  partial,  for  the  great  number  of  caterpillars  and  other  larv©  which 
it  constantly  supplies  him.  If  all  these  conveniences  are  wanting,  he  will 
even  put  up  with  an  old  hat,  nailed  on  the  weatherboards,  with  a  small 
hole  for  entrance ;  and  if  even  this  be  denied  him  he  will  find  some  hole, 
corner,  or  crevice  about  the  house,  barn,  or  stable,  rather  than  abandon  the 
dwellings  of  man.  In  the  month  of  June  a  mower  hung  up  his  coat,  under 
a  shed  near  the  barn,  and  two  or  three  days  elapsed  before  he  had  occasion 
to  put  it  on  again  ;  thrusting  his  arm  up  the  sleeve,  he  found  it  completely 
filled  with  some  rubbish,  as  he  expressed  it,  and  on  extracting  the  whole 
mass  found  it  to  be  the  nest  of  a  wren  completely  finished  and  lined  with  a 
large  quantity  of  feathers.  In  his  retreat  he  was  followed  by  the  little 
forlorn  proprietors,  who  scolded  him  with  great  vehemence  for  thus  ruining 
the  whole  economy  of  their  household  affairs.  The  twigs  with  which  the 
outward  parts  of  the  nest  are  constructed  are  short  and  crooked,  that  they 
may  the  better  hook  in  with  one  another ;  and  the  hole  or  entrance  is  so 
much  shut  up,  to  prevent  the  intrusion  of  snakes  or  cats,  that  it  appears 
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almost  impossible  the  body  of  the  bird  could  be  admitted ;  within  this,  is  a 
layer  of  fine  dried  stalks  of  grass,  and  lastly  feathers.  The  eggs  are  six  or 
seven,  and  sometimes  nine,  of  a  red  purplish  flesh  color,  innumerable  fine 
grains  of  that  tint  being  thickly  sprinkled  over  the  whole  egg.  They 
generally  raise  two  broods  in  a  season,  the  first  about  the  beginning  of 
June,  the  second  in  July. 

"  This  little  bird  has  a  strong  antipathy  to  cats ;  for  having  frequent 
occasion  to  glean  among  the  currant  bushes  and  other  shrubbery  in  the 
garden,  those  lurking  enemies  of  the  feathered  race  often  prove  fatal  to 
him.  A  box  fixed  up  in  the  window  of  the  room  where  I  slept,  was  taken 
possession  of  by  a  pair  of  wrens.  Already  the  nest  was  built  and  two  eggs 
laid,  when  one  day  the  windows  being  open,  as  well  as  the  room  door,  the 
female  wren  venturing  too  far  into  the  room  to  reconnoitre,  was  sprung 
upon  by  grimalkin,  who  had  planted  herself  there  for  the  purpose,  and 
before  relief  could  be  given  was  destroyed.  Curious  to  see  how  the 
survivor  would  demean  himself,  I  watched  him  carefully  for  several  days. 
At  first  he  sang  with  great  vivacity  for  an  hour  or  so,  but  becoming 
uneasy,  went  off  for  half  an  hour ;  on  his  return  he  chanted  again  as  before, 
went  to  the  top  of  the  house,  stable,  and  weeping-willow,  that  she  might 
hear  him,  but  seeing  no  appearance  of  her,  he  returned  once  more,  visited 
the  nest,  ventured  cautiously  into  the  window,  gazed  about  with  suspicious 
looks,  his  voice  sinking  to  a  low  melancholy  note,  as  he  stretched  his  little 
neck  about  in  every  direction.  Returning  to  the  box,  he  seemed  for  some 
minutes  at  a  loss  what  to  do,  and  soon  after  went  off,  as  I  thought, 
altogether,  for  I  saw  him  no  more  that  day.  Towards  the  afternoon  of 
the  second  day,  he  again  made  his  appearance  accompanied  by  a  new 
female,  who  seemed  exceedingly  timorous  and  shy,  and  who,  after  great 
hesitation,  entered  the  box.  At  this  moment  the  little  widower,  or  bride- 
groom, seemed  as  if  he  would  warble  out  his  very  life  with  ecstasy  of  joy. 
After  remaining  in  about  half  a  minute,  they  both  flew  off,  but  returned  in 
a  few  minutes,  and  instantly  began  to  carry  out  the  eggs,  feathers,  and 
some  of  the  sticks,  supplying  the  place  of  the  two  latter  with  materials  of 
the  same  sort,  and  ultimately  succeeded  in  raising  a  brood  of  seven  young, 
all  of  which  escaped  in  safety." 

Several  other  species  of  wrens  inhabit  America,  most  of  which  live  in 
the  woods  and  do  not  partake  of  the  sociable  character  of  the  house- wren. 
The  European  wren  is  of  the  same  description  in  some  measure  as  the 
latter,  though  it  builds  its  nest  in  low  bushes  near  the  ground.  It  does  not 
appear  to  be  so  great  a  favorite  as  the  American  house- wren. 

In  this  sub- family  the  lyre  bird  of  Australia,  Menura  superba  (pi.  102, 
ßg,  14),  is  classed.  It  is  remarkable  for  the  singular  beauty  of  its  long 
tail.  Australia  is  its  peculiar  country,  in  which  it  appears  to  prefer  the 
woods  upon  the  sea-coast,  though  it  has  been  met  with  in  those  of  the 
interior,  living  habitually  upon  the  ground,  and  constructing  its  nest  upon 
a  projecting  rock,  or  the  slump  of  a  tree.  Its  food  consists  of  insects 
which  are  obtained  by  scratching  amongst  the  fallen  leaves. 

Several  genera,  comprising  about  forty  species,  of  the  birds  of  this 
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sub-family,  are  peculiar  to  South  America.  They  all  resemble  to  a 
greater  or  less  extent  the  wrens  with  which  we  are  familiar,  though 
some  species  live  almost  exclusively  upon  the  ground.  There  is  one  genus 
{Hylactes)  the  species  of  which  are  remarkable  for  very  robust  legs  and 
feet.     H.  rufus  is  the  best  known  species. 

Sub-Order  3.     Dentirostrbs,  or  toothed-billed  Birds. 

This  group  embraces  an  immense  number  of  birds,  all  of  which  in  a 
greater  or  less  degree  subsist  on  insects.  For  this  purpose  the  bill  is 
always  more  or  less  toothed  near  the  tip,  which  is  frequently  strongly 
hooked.  The  shrikes,  thrushes,  and  robins,  are  familiar  examples  of  the 
birds  of  this  group. 

Fam.  1.  SvLviADiE,  OR  Warblers.  Bill  subulate,  generally  slender,  tip 
of  upper  mandible  emarginated  ;  wings  more  or  less  lengthened,  generally 
rounded,  sometimes  pointed  ;  tail  various,  frequently  rounded.  Tarsi  long, 
slender ;  toes  mostly  long,  claws  curved  and  acute.     Size  small. 

This  extensive  family  is  composed  of  a  large  number  of  birds,  many  of 
which  are  noted  for  their  powers  of  song.  They  are  found  in  all  parts  of 
the  world. 

Sub'fam,  1.  Malurince,  or  soft-tailed  Warblers,  Bill  moderate,  generally 
slender  and  straight,  tip  of  upper  mandible  curved ;  wings  short,  rounded  ; 
tail  more  or  less  lengthened  and  rounded ;  tarsi  generally  long  and  slender ; 
toes  long,  claws  strong,  acute. 

About  one  hundred  and  twenty  species  of  birds  are  classed  here,  which 
are  restricted  to  the  old  world  and  Australia.  They  have  derived  the 
name  of  soft-tailed  warblers  from  having  generally  fan-like  tails,  the 
feathers  of  which  frequently  have  webs  of  remarkable  softness  to  the  touch. 
Many  of  the  species  have  very  loud  notes,  sometimes  agreeable,  but  fre- 
quently unpleasant. 

Australia  produces  about  a  dozen  little  birds  of  this  sub-family  which  are 
very  beautiful.  The  superb  warbler  {Malurus  superbus)  is  one  of  the 
most  common,  and  is  clothed  in  plumage  of  splendid  sky  blue  and  black, 
presenting  a  singular  contrast  of  colors.  Others  of  this  genus  are  equally 
handsome,  though  the  species  of  this  sub-family  are  generally  of  plain 
plumage. 

Sub'fam.  2.  Syloiance,  or  true  Warblers,  Bill  rather  long,  slender, 
nearly  straight,  compressed,  curved  at  the  tip ;  wings  moderate,  rounded ; 
tail  rather  long,  rounded;  tarsi  lengthened,  slender;  toes  long,  slender; 
claws  long,  curved,  and  sharp.     Size  small. 

This  sub-family  comprises  about  one  hundred  birds,  including  the 
warblers  of  Europe,  the  nightingales,  golden  crested  wrens,  and  some  other 
genera  of  birds  not  so  well  known,  species  of  which  inhabit  the  entire 
surface  of  the  globe.  The  former,  composing  the  old  genus  Sylvia,  are 
common  Eiuropean  birds.  The  nightingales,  of  which  there  are  two 
species,  have  been  celebrated  for  their  transcendent  powers  of  song  from 
the  earliest  period  of  recorded  history. 

The  smaller  species  (Philomela  luscinia,  pi  103,  fig,  13)  is  the  best 
singer,  and  is  the  bird  usually  alluded  to  as  the  nightingale.    It  is  a  small 

689 


Digitized  by 


Google 


336  ZOOLOGT. 

bird  of  very  plain  plumage,  light  brownish  grey  above  and  white  on  the 
lower  parts  of  the  body,  native  of  the  whole  of  Europe  as  far  north  as 
Sweden,  all  Asia  as  far  as  Siberia,  and  northern  Africa,  everywhere 
choosing  its  residence  in  shady  woods,  thickets,  or  even  hedges  in  the 
fields.  It  is  also  partial  to  thickly  set  orchards  and  gardens,  and  is 
supposed  to  have  a  great  preference  for  the  neighborhood  of  its  birth. 

The  nightingale  is  migratory,  and  appears  in  northern  Europe  about  the 
middle  of  April ;  and  it  is  during  the  season  of  selecting  his  mate  and 
attending  to  the  duties  of  rearing  his  young,  that  the  male  pours  out  that 
incomparable  song  which  has  established  him  as  the  greatest  of  feathered 
vocalists,  beyond  comparison. 

"The  nightingale,"  says  Dr.  Bechsteon  (Nat.  Hist,  of  Cage  Birds), 
"expresses  his  different  emotions  by  suitable  and  particular  tones.  The 
most  unmeaning  cry  when  he  is  alone  appears  to  be  a  simple  whistle,  'fiU  ;* 
but  if  the  syllable  *  err'  is  added,  it  is  then  the  call  of  the  male  to  the  female. 
The  sign  of  displeasure  or  fear  is  'ßtt,'  repeated  rapidly  and  loudly  before 
adding  the  terminating  '  err  ;'  whilst  that  of  satisfaction  and  pleasure,  such 
for  example  as  conjugal  endearments,  or  on  the  occasion  of  finding  a 
delicate  morsel,  is  a  deep  '  tack,*  which  may  be  imitated  by  smacking  the 
tongue. 

"  In  anger,  jealousy,  rivalry,  or  any  extraordinary  event,  he  utters  hoarse 
and  disagreeable  sounds  somewhat  like  a  jay  or  a  cat.  Lastly,  in  the 
season  of  pairing,  when  the  male  and  female  entice  and  pursue  each  other 
from  the  top  of  a  tree  to  its  base,  and  thence  again  to  the  top,  a  gentle 
subdued  warbling  is  all  that  is  heard. 

"Nature  has  granted  these  tones  to  both  sexes;  but  the  male  is  par- 
ticularly endowed  with  such  very  striking  musical  talents,  that  in  this 
respect  he  surpasses  all  birds,  and  has  acquired  the  name  of  the  king  of 
songsters.  The  strength  of  his  vocal  organ  is  indeed  wonderful,  and  it  has 
been  found  that  the  muscles  of  his  larynx  are  much  more  powerful  than 
those  of  any  other  bird.  But  it  is  less  the  strength  than  the  compass, 
flexibility,  prodigious  variety,  and  harmony  of  his  voice  which  make  it  so 
admired  by  all  lovers  of  the  beautiful.  Sometimes  dwelling  for  minutes  on 
a  strain  composed  of  only  two  or  three  melancholy  tones,  he  begins  in  an 
under  voice,  and  swelling  it  gradually  by  the  most  superb  Crescendos  to  the 
highest  point  of  strength,  he  ends  it  by  a  dying  cadence ;  or  it  consists  of  a 
rapid  succession  of  more  brilliant  sounds,  terminated,  like  many  other 
strains  of  his  song,  by  some  detached  ascending  notes.  Twenty-four 
different  strains  or  couplets  may  be  reckoned  in  the  song  of  a  fine  night- 
ingale, without  including  its  delicate  variations ;  for  among  these,  as  among 
other  musicians,  there  are  some  great  performers  and  many  middling  ones. 

"  It  is  true  that  the  nightingales  of  all  countries,  the  south  as  well  as  the 
north,  appear  to  sing  in  the  same  manner ;  there  is,  however,  as  has  been 
already  observed,  so  great  a  difference  in  the  degree  of  perfection  that  we 
cannot  help  acknowledging  that  one  has  a  great  superiority  over  another. 
On  points  of  beauty,  however,  when  the  senses  are  the  judges,  each  has  his 
peculiar  taste.  If  one  nightingale  has  the  talent  of  dwelling  agreeably  on 
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his  notes,  another  utters  his  with  peculiar  brilliancy,  a  third  lengthens  his 
strain  in  a  peculiar  manner,  and  a  fourth  excels  in  the  silveriness  of  his 
voice.  All  four  may  excel  in  their  style,  and  each  will  find  his  admirer ; 
and  truly  it  is  very  difficult  to  decide  which  merits  the  palm  of  victory." 

The  larger  species  of  nightingale  {Philomela  major)  is  abundant  in  some 
parts  of  the  continent  of  Europe,  especially  Austria,  Hungary,  and  Poland. 
It  is  said  to  sing  more  generally  at  night  than  the  former,  but  does  not 
appear  to  approach  it  in  general  vocal  ability.  It  pronounces  notes  similar 
to  the  names  David  and  Jacob  with  great  distinctness,  and  with  the  latter 
it  generally  begins  its  song. 

The  black  cap  warbler,  Curruca  atricapilla  (pL  103,  fig.  15),  is 
abundant  throughout  Europe  as  far  north  as  Sweden.  The  garden 
warbler,  C,  hortensis  {pi,  103,  fig.  14),  is  not  so  common,  and  is  of  more 
retired  habits.  The  willow  wren,  Sylvia  hippolais  {pL  100,  fig.  7),  is 
another  European  species. 

This  sub-family  includes  also  the  redstarts  of  Europe  {Phcenicura),  the 
most  abundant  species  of  which  is  the  common  redstart,  P.  rtUicilla 
{pL  lOSy  fig,  16).  It  is  a  very  pretty  little  bird,  with  the  tail  entirely  of  a 
deep  orange-red  color,  and  inhabits  the  whole  of  Europe  and  probably 
Asia.  Another  species  is  the  blue-throated  or  Swedish  redstart,  P.  suecica 
{pi,  I02y  fig,  12),  one  of  the  prettiest  of  European  birds. 

The  crested  wrens  also  belong  here  {Regulus),  of  which  there  are 
numerous  species.  They  are  amongst  the  smallest  of  birds,  and  are 
remarkable  for  their  active  habits,  and  the  hardihood  with  which  they 
brave  the  northern  winters.  They  are  restricted  to  North  America, 
Northern  Europe,  and  Asia;  the  golden-crested  wren,  R.  auricapilhis 
{pi.  lOSy  fig,  12),  is  the  most  numerous  species  of  Europe. 

Sub-fam.  3.  ErythacincB,  or  Robins  of  the  Old  World,  Bill  moderate, 
more  or  less  slender,  rather  depressed  at  base,  compressed  towards  the  tip ; 
wings  generally  rather  short  and  rounded,  sometimes  long;  tail  usually 
short  and  broad,  generally  even  and  rather  rounded  at  the  end.  Tarsi 
long,  slender ;  toes  moderate,  claws  curved  and  acute.     Size  small. 

This  sub-family  contains  the  robins,  stonechats,  and  several  other  genera 
of  the  old  world,  and  the  familiar  blue-birds  of  America ;  in  all  about  one 
hundred  species. 

The  stonechats  and  wheatears  of  Europe  are  classed  in  the  genus 
Saxicola.  They  are  birds  common  throughout  the  continent.  The  wheat- 
ear,  S,  (Bnanthe  {pi,  103,  fig.  18),  in  Great  Britain  lives  in  the  moors  and 
open  fields,  where  it  makes  its  nest  under  large  stones  or  in  the  crevices  of 
walls.  It  is  a  bird  of  handsome  form,  but  very  shy  and  timid ;  though  vast 
numbers  are  caught  in  traps  for  the  table,  being  esteemed  a  great  delicacy. 

The  robin  or  redbreast  of  Europe  is  a  famous  and  long  established 
favorite.  It  is  a  small  bird,  not  larger  than  the  blue-bird,  to  which  it  bears 
considerable  resemblance  in  habits  and  general  history.  Erythaca 
rubecula  {pL  10%  fig,  13). 

"  The  common  robin,"  says  Sir  William  Jardine,  "  has  been  frequently 
described,  and  has  been  the  subject  of  many  anecdotes  from  the  time  of  the 
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publication  of  the  '  Babes  in  the  Wood'  to  the  present  day.  A  marked 
peculiarity  in  the  manners  of  this  bird  is  its  familiarity.  A  constant 
attendant  on  the  works  of  man,  it  follows  him  during  his  out  of  door 
avocations,  and  enters  his  dwellings,  as  if  conscious  of  the  general  feeling 
with  which  it  is  beheld,  and  unsuspicious  of  the  possibility  of  being 
entrapped  by  the  closing  of  the  doors  or  windows.  This  may  be  accounted 
for  both  by  a  disposition  to  sociality  with  mankind  and  cultivation, 
undoubtedly  innate  to  many  tribes  of  creatures,  and  particularly  to  the 
Ruminantia  and  Rasores,  which  this  bird  in  its  own  circle  will  partly 
represent;  and  it  may  also  be  attracted  by  the  prospect  of  food,  which 
instinct  teaches  will  be  found  in  its  vicinity.  When  the  weather  becomes 
severe  many  are  drawn  towards  our  houses,  entering  for  warmth  and  to 
collect  food.  At  first  they  are  wary  and  watchful,  but  if  unmolested  and 
allowed  a  free  egress,  they  will  take  up  their  abode  in  a  room  or  a  lobby 
for  a  month  at  a  time,  selecting  a  roosting-place  on  the  cornice  or  on  some 
curtain  top,  warbling  their  song  when  the  day  is  clear  or  the  fire  burns 
brightly,  and  in  every  way  seeming  at  ease  and  in  confidence  with  the 
inmates." 

The  robin  is  distributed  over  the  whole  of  Europe  and  the  adjoining 
parts  of  Asia  and  Africa. 

The  pretty  and  familiar  blue-bird  (Sialia  wilsoni)  of  the  United  States 
belongs  here. 

"  The  pleasing  manners  and  sociable  disposition,"  says  Wilson,  "  of  this 
little  bird  entitle  him  to  particular  notice.  As  one  of  the  first  messengers 
of  spring,  bringing  the  charming  tidings  to  our  very  doors,  he  bears  his 
own  recommendation  always  along  with  him,  and  meets  with  a  hearty 
welcome  from  everybody. 

"  Though  generally  accounted  a  bird  of  passage,  yet  so  early  as  the 
middle  of  February  (in  Pennsylvania),  if  the  weather  be  open,  he  usually 
makes  his  appearance  about  the  old  haunts,  the  barn,  orchard,  and  fence 
posts.  Storms  and  deep  snows  sometimes  succeeding,  he  disappears  for  a 
time ;  but  about  the  middle  of  March  is  again  seen  accompanied  by  his 
mate,  visiting  the  box  in  the  garden,  or  the  hole  in  the  old  apple  tree,  the 
cradle  of  some  generations  of  his  ancestors.  The  preliminaries  being 
settled  and  the  spot  fixed  on,  they  begin  to  clean  out  the  old  nest  and  the 
rubbish  of  the  former  year,  and  to  prepare  for  their  future  oflTspring.  Soon 
after  this  another  sociable  little  pilgrim,  the  house  wren,  also  arrives  from 
the  south ;  and  finding  such  a  snug  berth  pre-occupied  shows  his  spite  by 
watching  a  convenient  opportunity,  and  in  the  absence  of  the  owner 
popping  in  and  pulling  out  sticks,  but  takes  special  care  to  make  oflT  as  fast 
as  possible. 

**  The  usual  spring  and  summer  song  of  the  blue-bird  is  a  soft,  agreeable, 
and  oft-repeated  warble,  uttered  with  open,  quivering  wings,  and  is 
extremely  pleasing. 

"  In  his  motions  and  general  character  he  has  great  resemblance  to  the 
robin  redbreast  of  Britain,  and  had  he  the  brown  olive  of  that  bird,  instead 
of  his  own  blue,  could  scarcely  be  distinguished  from  him.  Like  him  he  is 
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known  to  almost  every  child,  and  shows  as  much  confidence  in  man  by 
associating  with  him  in  summer,  as  the  other  by  his  familiarity  in  winter. 
He  is  also  of  a  mild  and  peaceful  disposition,  seldom  fighting  or  quarrelling 
with  other  birds. 

''  Towards  fall,  that  is  in  the  month  of  October,  his  song  changes  to  a 
single  plaintive  note  as  he  passes  over  the  yellow  many-colored  woods,  and 
its  melancholy  air  recalls  to  our  minds  the  approaching  decay  of  the  face 
of  nature.  Even  after  the  trees  are  stripped  of  their  leaves,  he  still  lingers 
over  his  native  fields  as  if  loth  to  leave  them. 

"  Indeed  he  appears  scarcely  ever  totally  to  forsake  us,  but  to  follow  fair 
weather  through  all  its  journeyings  till  the  return  of  spring." 

There  are  two  other  species  of  blue  birds,  one  of  which  is  found  in 
California  and  other  countries  of  Western  America,  and  the  other  in  the 
countries  of  North-western  America.  They  both  bear  a  general  resem- 
blance to  Sialia  wilsoni. 

About  one  hundred  birds  belong  to  this  sub-family,  which  inhabit  all 
parts  of  the  world,  and  are  generally  pretty  and  cheerful  little  birds,  more 
or  less  similar  to  the  American  blue-bird  and  the  European  robin. 

Sub-fam,  4.  Accentorince,  or  Hedge  Warblers.  Bill  short,  straight, 
sometimes  conical,  sides  compressed  towards  the  tip ;  wings  more  or  less 
long,  pointed,  sometimes  rounded ;  tail  moderate ;  tarsi  and  feet  rather 
long,  claws  strong. 

The  most  familiar  of  these  birds  are  the  hedge  sparrow  {Accentor 
modularis)  and  the  Alpine  warbler  (-1.  alpinus),  both  common  European 
birds. 

Other  birds  of  this  sub-family  are  found  in  all  parts  of  the  world,  but  are 
most  numerous  in  Australia.  The  species  of  this  continent  constitute  the 
genus  Acanthiza,  and  are  represented  as  usually  observed  in  the  lower 
branches  of  trees,  in  the  bushes,  and  on  the  ground,  and  possessing 
generally  the  characters  and  general  history  of  insect-eating  birds. 

Sub'fam,  5.  Parince,  or  Tits,  Bills  rather  short,  strong,  sometimes 
conical  and  straight;  wings  moderate  or  short;  tail  generally  long, 
rounded ;  tarsi  and  feet  rather  long.     Size  small. 

A  sub-family  of  birds  universally  known  as  tits  or  titmice,  and  found  all 
over  the  world. 

The  most  common  American  species  is  the  crested  tit  (Parus  bicolor), 
which  is  a  constant  resident  in  all  parts  of  the  United  States,  and  distin- 
guished for  the  promptness  with  which  he  pipes  out  his  few  but  musical 
notes  on  the  very  first  days  of  fine  weather  in  spring.  Notwithstanding 
his  plain  plumage  he  is  an  exceedingly  graceful  and  in  fact  elegant  little 
bird,  and  very  quick  and  rather  eccentric  in  his  actions. 

Several  other  species  of  crested  tits  have  been  discovered  within  the 
limits  of  the  United  States.  The  plain  tit  (P.  inomatus)  was  discovered 
by  Dr.  Gambel  in  the  Rocky  Mountains ;  two  others,  the  black-crested  tit 
(p.  atricristatus)  and  the  Texan  tit  (P.  annexus),  were  discovered  by  Mr. 
John  Audubon  (son  of  the  celebrated  ornithologist)  in  Texas. 

The  black-capped  tits  (not  crested)  seem  to  form  a  distinct  genus.     The 
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two  most  common  in  the  United  States  are  the  common  tit  and  the 
Carolina  tit  (P.  atricapillus  and  carolinensis). 

There  are  several  European  species,  of  which  the  common  titmouse, 
Parus  major  {pi  102,  fig,  4),  and  the  European  crested  tit,  P.  crislatus 
(pi.  102,  fig.  3),  are  well  known. 

About  fifty  species  of  these  pleasant  little  birds  are  distributed  over  the 
various  countries  of  the  globe,  and  are  generally  very  similar  in  habits  to 
those  more  particularly  enumerated. 

Sub-fam.  6.  Sylvicolince,  or  American  Warblers.  Bill  straight,  more  or 
less  conical,  sides  compressed ;  nostrils  basal,  with  the  opening  rather  large 
and  exposed  ;  wings  rather  long,  generally  pointed ;  tail  moderate ;  tarsi 
and  feet  rather  long  and  stout.  Size  small ;  colors  generally  gay  and 
agreeable. 

This  sub- family  embraces  all  the  American  warblers,  of  which  there  are 
about  one  hundred  species  described,  and  several  genera  of  similar  birds 
which  are  natives  of  India  and  Africa. 

The  species  of  the  United  States  are  amongst  the  most  beautiful  and 
lively  of  our  birds,  though,  on  account  of  their  living  almost  exclusively  in 
the  woods,  they  are  little  observed.  A  few  species  reside  exclusively  in 
the  South,  but  the  greater  number  breed  in  all  the  Northern  States  and 
British  territories  adjacent. 

One  of  the  most  common  species  is  the  summer  yellow-bird  (Sylvicola 
esstiva),  a  beautiful  little  bird  with  bright  yellow  plumage,  striped  on  the 
breast  and  belly  with  a  deeper  orange  yellow.  It  is  a  very  lively  and  by 
no  means  shy  little  bird,  often  seen  in  the  garden  or  among  the  blossoms 
of  trees  in  the  spring,  and  makes  its  nests  in  bushes  or  shrubbery. 

The  magnolia  warbler  (S.  maculosa)  is  a  beautiful  species,  though  never 
venturing  far  from  the  woods.  It  is  black  above  and  bright  yellow  below, 
with  black  stripes.  It  breeds  in  the  far  north,  migrating  only  through  the 
middle  states  in  the  spring  and  autumn. 

The  yellow-crowned  warbler,  or  yellow  rump,  as  it  is  mostly  called 
(S.  coronata),  is  a  very  common  species  in  the  spring.  It  is  dark-colored 
above  and  white  below,  with  a  bright  golden  yellow  crown,  and  with  the 
rump  yellow. 

The  golden-winged  warbler  (Ä.  chrysoptera),  the  black-throated  green 
warbler  (8.  virens),  the  blackburnian  (8.  blackbumice),  the  yellow-throated 
(8.  pensilis),  the  bay-breasted  (8.  castanea),  the  chestnut-sided  (8.  icteroce- 
phala),  the  Maryland  yellow-throat  (8.  marylandica),  and  some  others,  are 
more  or  less  frequently  met  with  every  spring ;  sometimes  very  common, 
at  other  times  very  rare. 

The  Connecticut  warbler  (8.  agilis),  the  Cape  May  warbler  {8.  mari- 
tima), and  the  mourning  warbler  (8.  Philadelphia),  have  hitherto  appeared 
but  rarely  in  any  part  of  the  United  States  or  elsewhere. 

The  genus  Zosterops  comprises  about  twenty  birds  of  India  and  Africa. 
They  appear  to  bear  considerable   resemblance  to  our  warblers,  being 
mostly  observed  in  the  trees  or  bushes  actively  engaged  in  searching  for 
insects,  which  constitute  their  only  food. 
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Sub'fam,  7.  MotacillincB,  or  Wagtaih.  Bill  rather  long,  slender,  and 
straight,  sides  much  compressed ;  nostrils  lateral ;  wings  long,  pointed  ;  tail 
generally  long ;  tarsi  long,  slender ;  feet  rather  strong.    Size  small. 

About  seventy-five  birds  are  classed  here.  They  inhabit  all  parts  of  the 
world,  and  habitually  frequent  the  ground,  and  very  often  are  partial  to  the 
vicinity  of  streams  of  water. 

One  of  the  best  known  species  is  the  grey  wagtail  of  Europe,  M,  hoanda 
(pi,  lOS,  fig,  17).  It  inhabits  all  Europe  and  contiguous  parts  of  Asia  and 
Africa,  but  does  not  appear  to  be  very  common.  It  lives  in  the  vicinity 
of  streams,  and  frequently  nestles  in  the  immediate  neighborhood  of  mills 
or  other  buildings. 

The  birds  of  this  sub-family  all  bear  more  or  less  resemblance  to  the 
wagtails  of  Europe. 

Fam.  2.  TuBDiDiE,  OR  Thrubhes.  Bill  various,  but  always  more  or  less 
strong  and  curved,  generally  compressed;  wings  generally  more  or  less 
long,  frequently  pointed,  sometimes  rounded ;  tail  generally  moderate ;  tarsi 
and  feet  generally  strong.     Size  moderate,  but  larger  than  the  last  family. 

The  thrushes  constitute  a  very  extensive  and  completely  cosmopolitan 
family  of  birds,  generally  distinguished  by  considerable  powers  of  song,  and 
frequently  familiar  and  sociable  in  their  habits. 

There  are  not  less  than  six  hundred  species  of  thrushes. 

Sub'fam,  1.  FormicarincB,  or  Ant-thrushes,  Bill  long,  straight,  curved 
at  the  tip,  which  is  frequently  hooked ;  wings  generally  short,  rounded ; 
tail  short ;  tarsi  long ;  toes  generally  long  and  stout.     Size  moderate. 

A  sub-family,  nearly  all  the  species  of  which  subsist  upon  insects 
captured  upon  the  ground.  They  are  almost  invariably  long-legged  and 
short-tailed  birds,  with  long  stout  bills,  and  are  frequently  of  gay  plumage, 
though  of  odd,  and,  in  fact,  rather  droll  general  appearance. 

The  ant-thrushes  are  natives  of  all  parts  of  the  world,  though  most 
numerous  in  India  and  South  America.  The  species  which  inhabit  the 
former  and  some  other  countries  and  islands  of  Asia,  form  the  genus  Pitta 
of  naturalists,  and  are  for  the  most  part  very  beautiful.  They  live  almost 
entirely  upon  the  ground,  and,  if  disturbed,  like  almost  all  other  birds  of 
this  group,  seek  safety  in  running  rather  than  by  flight  The  short-tailed 
Indian  ant-thrush  (P,  brachyura)  and  the  blue-tailed  ant-thrush  (P.  cyanura) 
are  frequently  met  with. 

The  American  ant-thrushes  are  numerous,  and,  though  inferior  in  size 
and  beauty  of  plumage  to  their  Indian  relatives,  are  represented  as  precisely 
the  same  in  general  characters  and  habits.  About  seventy-five  species 
inhabit  tropical  America,  some  of  the  best  known  of  which  are  the  Cay- 
enne ant-thrush  (Formicaria  colma),  the  king  ant-thrush  {Grallaria  rex), 
the  rufous  crowned  (6?.  ruficapilla),  and  others. 

Sub-fam.  2.  Turdince,  or  true  Thrushes.  Bill  long,  generally  strong,  and 
more  or  less  curved  and  compressed ;  wings  moderate ;  tail  long,  broad, 
and  generally  graduated  ;  tarsi  and  feet  moderately  long  and  strong. 

Contains  all  the  birds  commonly  known  in  Europe  and  America  as 
thrushes,  of  which  there  are  about  one  hundred  and  fifty  species.    They 
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are  found  in  all  parts  of  the  world,  and  are  conspicuous  for  variety  and 
sweetness  of  song.  The  European  species  are  represented  as  birds  of 
rather  shy  disposition,  most  usually  frequenting  the  skirts  of  the  forests, 
and  the  thickets  and  bushes  of  extensive  pastures,  while  some  prefer  the 
wilds  of  mountains  or  deserts.  They  are  all  in  a  greater  or  less  degree 
migratory,  residing  in  the  south  during  the  winter. 

The  fieldfare,  Merula  pilaris^  the  missel  thrush,  M.  viscivorus  (pL  100, 
fig,  12),  the  song  thrush,  M.  musica  (pi,  100,  fig.  14),  the  European  black- 
bird, M.  vulgaris  (pi.  100,  fig,  9),  the  ring  ouzel,  M,  torquata,  the  redwing, 
M,  iliaca  (pi,  100,  fig,  13),  and  the  rock  thrush,  M.  saxatilis  (pi  100, 
fig,  10),  are  the  more  common  European  species. 

The  common  migratory  thrush  or  American  robin,  Merula  migratoria^ 
belongs  here.  It  is  found  in  all  parts  of  North  America,  and  in  the  United 
States  is  known  to  everybody.  It  is  migratory,  but  may  almost  be  con* 
sidered  resident  in  all  parts  of  the  United  States  south  of  Baltimore.  It 
lives  almost  entirely  in  the  orchards  and  cultivated  grounds  of  farmers, 
making  its  nest  generally  in  a  tree  of  the  former,  substantially  plastering 
it  inside  with  mud. 

In  autumn,  robins  are  favorite  game  with  our  juvenile  and  other  amateur 
sporting  population,  with  whom  they  have  the  reputation  of  being  good  at 
sitting  still  to  be  shot  at.  Vast  numbers  are  destroyed  every  autumn, 
especially  in  the  vicinity  of  cities. 

In  this  division  is  classed  also  the  family  of  American  mocking  birds, 
of  which  there  are  about  twelve  or  fourteen  species. 

The  mocking  bird  of  the  United  States,  Mimus  polyglottus,  is  our  most 
famous  singer,  which  high  position  his  accomplishments  fully  entitle  him  to. 

"  His  own  native  notes,"  as  Wilson  observes,  "  are  easily  distinguishable 
by  such  as  are  well  acquainted  with  those  of  our  various  song  birds.  They 
consist  of  short  expressions  of  two,  three,  or  at  most  of  five  or  six  syllables, 
generally  interspersed  with  imitations,  and  all  of  them  uttered  with  great 
emphasis  and  rapidity.  He  many  times  deceives  the  sportsman,  and  sends 
him  in  search  of  birds  that  perhaps  are  not  within  miles  of  him,  but  whose 
notes  he  exactly  imitates ;  even  birds  themselves  are  frequently  imposed 
on  by  this  admirable  mimic,  and  are  decoyed  by  the  fancied  calls  of  their 
mates,  or  dive  with  precipitation  into  the  depth  of  the  thicket,  at  the 
scream  of  what  they  suppose  to  be  the  sparrow-hawk. 

"  This  excessive  fondness  for  variety,  however,  in  the  opinion  of  some, 
injures  his  song.  His  elevated  imitations  of  the  brown  thrush  are  fi*e- 
quently  interrupted  by  the  crowing  of  cocks ;  and  the  warblings  of  the 
bluebird,  which  he  exquisitely  manages,  are  mingled  with  the  screaming 
of  swallows  or  the  cackling  of  hens  ;  amidst  the  simple  melody  of  the  robin, 
we  are  suddenly  surprised  by  the  shrill  reiterations  of  the  whip-poor-will ; 
while  the  notes  of  the  killdeer,  blue  jay,  martin,  Baltimore  oriole,  and 
twenty  others,  succeed  with  such  imposing  reality,  that  we  look  round  for 
the  originals,  and  discover  with  astonishment  that  the  sole  performer  in 
this  singular  concert  is  the  admirable  bird  now  before  us." 

The  mocking  bird  is  found  throughout  the  United  States. 
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The  other  species  of  mocking  birds  inhabit  South  America,  but  are  not 
represented  as  possessing  vocal  powers  at  all  comparable  to  the  species 
of  the  north. 

The  rufous  thrush  or  thrasher,  Mimus  rufus,  is  classed  here.  He  is 
usually  rated  as  the  next  best  songster  of  all  birds,  appearing  in  Pennsyl- 
vania about  the  first  of*May,  and  thence  extending  northwards  to  Canada. 

The  cat  bird,  M.  carolinensisy  is  also  a  member  of  this  extensive  group 
of  birds.  No  bird  is  better  known  in  the  United  States,  and,  notwith- 
standing his  usually  unpleasant  notes,  he  can,  upon  sufficient  inducement, 
raise  a  very  respectable  song. 

Sulhfam.  3.  Timalince,  or  Babblers.  Bill  moderate,  rather  long,  com- 
pressed ;  wings  short,  rounded ;  tail  generally  rather  long  and  graduated ; 
tarsi  long,  robust ;  toes  long,  strong ;  claws  long,  acute.     Size  moderate. 

A  remarkable  group  of  long-tailed  thrush-like  birds  inhabiting  all  parts 
of  the  world  except  Europe,  and  remarkable  for  their  fantastic  movements 
and  singular  voices.  The  note  uttered  by  one  of  these  birds  is  compared 
by  a  distinguished  naturalist  (Mr.  Jerdon),  who  hng  resided  in  India,  to 
a  sort  of  cracked  Punch-and-Judy  laugh,  which  iWo  sooner  begun  by  one, 
than  the  others  of  the  flock  follow  in  chorus. 

The  Indian  babblers  (genus  Timalia)  are  abundant  in  the  cultivated 
grounds  around  the  villages  of  India,  generally  frequenting  the  ground  in 
search  of  insects  and  seeds.  They  utter  continually  a  low  chattering  noise, 
which  is  occasionally  changed  to  a  loud  guttural  cry,  though  some  of  the 
species  are  capable  of  singing  quite  agreeably. 

The  only  representative  of  this  sub-family  in  the  United  States  is  the 
yellow-breaisted  chat,  Icteria  viridis^  which  is  rather  frequently  heard  in 
marshy  and  bushy  places,  but,  being  very  shy,  is  less  frequently  seen.  It  is 
a  very  handsome  bird,  olive  green  above,  and  fine  yellow  on  the  lower 
parts  of  its  body.  Like  the  other  birds  of  this  sub-family,  it  is  remarkable 
for  its  curious  voice.  "  First  is  heard,"  says  Wilson,  "  a  repetition  of  short 
notes  resembling  the  whistling  of  the  wings  of  a  duck  or  teal,  beginning 
loud  and  rapid,  and  falling  lower  and  slower  till  they  end  in  detached  notes ; 
then  a  succession  of  others,  something  like  the  barking  of  young  puppies, 
followed  by  a  variety  of  hollow  guttural  sounds,  each  eight  or  ten  times 
repeated,  more  like  those  proceeding  firom  the  throat  of  a  quadruped  than 
that  of  a  bird,  which  are  succeeded  by  others  not  unlike  the  mewing  of  a 
cat,  but  considerably  hoarser." 

This  bird  inhabits  the  whole  of  the  United  States ;  another  species,  very 
similar,  has  been  discovered  in  California. 

Sub-fam,  4.  Oriolince,  or  Orioles.  Bill  rather  long,  broad  at  base,  stout, 
and  compressed ;  wings  long,  rather  rounded  ;  tail  moderate,  rather  wide  ; 
tarsi  and  feet  short  and  strong.    Colors  mostly  yellow. 

These  birds  are  confined  to  the  old  world,  being  most  abundant  in  India. 
One  species,  O.  galbula  (pi.  100,  fig.  8),  occasionally  visits  Europe.  It  is 
a  very  handsome  bird,  of  pure  lemon  yellow  plumage,  somewhat  resembling 
the  Baltimore  oriole,  though  much  lapger.  The  birds  of  the  present  sub« 
family  must  not,  however,  be  confounded  with  the  American  orioles,  which 
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do  not  belong  here.  The  black-headed  oriole,  O.  melanocephalus,  is  one 
of  the  most  common  Indian  species.  Its  plumage  is  fine  yellow,  with  the 
head  black. 

One  of  the  most  beautiful  of  this  group  is  the  golden-headed  oriole,  Seri- 
cuius  chrysocephalus,  of  Australia.  Its  plumage  is  of  the  most  splendid 
golden  yellow  and  black.  It  is  frequently  met  witlf  in  collections  of  birds, 
and  sold  by  dealers  as  a  species  of  paradise  bird.  It  appears  to  be  a  com- 
mon bird  in  Australia. 

Sub'fam.  5.  Pycnonotince,  or  Bulbuls.  Bill  short,  curved,  compressed  ; 
wings  moderate,  rather  short,  rounded ;  tail  long,  broad,  rather  rounded ; 
tarsi  long ;  feet  moderate,  rather  short  and  weak.  Size  small ;  head  fre- 
quently crested. 

A  small  group,  composed  of  about  seventy-five  species  of  birds,  which 
exclusively  inhabit  Asia  and  Africa.  They  appear  to  have  the  general 
characters  of  the  other  groups  of  thrushes,  live  mostly  in  small  parties,  and 
feed  indiscriminately  upon  fruits  and  insects.  The  Asiatic  species  are 
frequently  remarkable  i^  eminent  vocal  powers ;  and  one  of  them,  Pycrw- 
notus  jocosus,  is  the  Ea^m  nightingale,  or  bulbul,-  of  oriental  poets.  It  is 
a  bird  scarcely  as  large  as  the  cat  bird  of  the  United  States,  of  plain  brown 
on  the  back,  and  white  below,  with  a  black  head  and  crest.  Its  song  is 
said  to  be  very  melodious. 

There  are  a  number  of  birds  belonging  to  this  sub-family,  and  nearly 
related  to  the  bulbuls,  which  are  found  in  Africa. 

Fam.  3.  MuBcicAPiDiE,  OR  FLYCATCHERS.  Bill  of  various  lengths,  gene- 
rally broad  and  depressed  at  the  base,  with  the  sides  compressed  at  the  tip ; 
gape  usually  furnished  with  long  and  strong  bristles ;  wings  and  tail  gene- 
rally long ;  tarsi  and  feet  generally  short  and  weak.  Size  various,  never 
very  large,  frequently  quite  small. 

A  large  family  of  birds,  generally  of  small  size  and  plain  plumage,  which 
are  found  in  every  country  of  the  world.  They  most  abound,  however, 
within  the  tropics. 

There  are  about  five  hundred  and  fifty  species  of  flycatchers. 

Sub-fam,  1.  Quet-ulince,  or  Mourning  Flycatchers.  Bill  rather  long, 
depressed,  broad  at  base ;  gape  furnished  with  strong  bristles ;  wings  more 
or  less  lengthened;  tail  long  and  broad;  tarsi  and  feet  short  and  strong. 
Size  rather  large. 

Containing  only  eight  or. ten  birds,  found  in  South  America.  They 
inhabit  the  forests,  and  are  mostly  observed  in  small  parties,  feeding  on 
insects  or  fruits  in  the  loftiest  trees,  and  are  said  to  have  very  plaintive 
notes. 

The  red-necked  flycatcher,  Querula  rubricollis,  is  the  best  known  species. 
Its  plumage  is  fine  black,  with  a  scarlet  throat.  The  military  flycatcher, 
Q.  militaris,  is  another  very  showy  species,  though  more  rare.  Its  plumage 
is  of  fine  scarlet. 

Sub'fam.  2.  AlecfrurincB,  or  Walking  Flycatchers.    Bill  more  or  less 
lengthened,  broad  at  base,  and  rather  depressed ;  wings  more  or  less  long ; 
tail  generally  lengthened ;  tarsi  long  and  slender.    Size  small 
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About  twenty-five  birds  are  arranged  here,  which  are  restricted  to  the 
warm  regions  of  South  America.  They  generally  live  in  low  bushes, 
among  the  lower  branches  of  trees,  or  on  the  ground,  and  their  food  is  said 
to  consist  principally  of  coleopterous  insects  (beetles,  &c.)* 

Fluvicola  cursoria  is  a  common  species. 

Sub'fam.  3.  TyrannincB,  or  Tyrant  Flycatchers.  Bill  more  or  less  long, 
broad,  and  depressed  at  base,  sides  compressed  to  the  tip,  which  is  hooked ; 
wings  generally  lengthened  and  pointed ;  tail  moderate,  generally  broad ; 
tarsi  and  feet  short  and  generally  weak.     Size  mostly  small. 

Another  exclusively  American  group,  containing  a  large  number  of  birds, 
king  birds,  pewees,  tyrants,  &c.,  of  which  the  greater  part  are  found  only 
in  South  America. 

There  are  several  North  American  species,  however,  of  which  the 
common  king  bird  of  the  United  States,  Tyrannus  intr^idus,  is  a  good 
example. 

He  is  abundant  from  Florida  to  Canada,  and  is  quite  sociable  and  familiar 
in  his  habits  and  disposition,  almost  invariably  building  his  nest  in  the 
immediate  vicinity  of  dwelling-houses.  He  is  very  pugnacious,  and  makes 
a  very  respectable  show  of  fight  with  almost  any  other  bird  that  dares  to 
intrude  upon  his  privileges,  although  it  may  be  much  larger  and  stronger 
than  himself. 

The  king  bird  has  no  song,  and  but  little  voice  of  any  kind. 

The  great  crested  flycatcher,  T,  crinitus,  is  another  species,  though 
much  less  frequently  seen  than  the  king  bird. 

The  greater  part,  however,  of  the  North  American  flycatchers  belong  to 
the  genus  Tyrannula,  or  little  tyrants,  of  which  the  species  are  numerous 
in  both  North  and  South  America. 

One  of  the  best  known  species  is  the  common  pewee,  or  pewit,  T,  nun* 
ciola,  which  is  a  universal  favorite  with  our  population. 

Though  possessing  very  limited  vocal  abilities,  the  notes  of  this  little  bird 
are  pleasing,  because  they  are  almost  the  first  heard  at  the  return  of  spring, 
and  he  forthwith  begins  the  construction  of  his  nest,  about  the  barn,  in 
a  shed,  or  some  such  place,  little  annoyed  by  the  family  of  his  landlord  or 
by  domestic  animals. 

This  common  and  favorite  bird  spends  the  winter  in  the  south.  "  I  have 
found,"  says  Audubon,  '*  this  species  abundant  in  Florida  in  winter,  in  full 
song,  and  as  lively  as  ever ;  also  in  Louisiana  and  the  Carolinas,  particu- 
larly in  the  cotton  fields.  They  leave  Louisiana  in  February  and  return 
in  October." 

The  wood  pewee,  T.  virens,  is  very  common  in  the  woods 

Several  other  species  are  found  in  North  America,  such  as  Say's  fly- 
catcher,  T,  saya,  Cooperjs  flycatcher,  T.  cooperii,  the  green  crested, 
r.  acadica,  the  yellow-bellied,  T,  flaviventris,  and  some  others. 

A  large  number  of  species,  composing  several  genera,  inhabit  South 
America,  such  as  Milvulus  forficatus  {pi.  103,  fig.  10)  and  Tyrannus 
ieverus  {pi.  103,  fig.  9). 

Sub'fam.  4.   Tityrince,  or  Becards.     Bill  rather  short,  broad  at  base, 
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depressed;  wings  long,  pointed;  tail  short,  rounded;  tarsi  and  feet  short 
and  strong.     Size  moderate ;  colors  plain. 

About  fifty  species  of  peculiar-looking  birds  constitute  this  sub-family. 
They  are  strictly  confined  to  South  America  and  the  West  Indies,  migrat- 
ing according  to  the  seasons,  and  living  exclusively  on  insects. 

The  Cayenne  flycatcher,  Tityra  cayantcs,  is  a  well  known  species.  Its 
plumage  is  almost  entirely  dusky  white,  with  a  black  head. 

Sub-fam,  5.  MuscicapincSf  or  true  Flycatchers,  Bill  moderate,  broad  at 
base,  gradually  compressed  to  the  tip ;  gape  furnished  with  strong  bristles ; 
wings  long  and  generally  pointed ;  tarsi  and  feet  short  and  slender.  Size 
generally  small. 

An  extensive  sub-family,  containing  not  less  than  two  hundred  and  fifty 
species  of  birds,  inhabiting  all  parts  of  the  world. 

The  North  American  species  belong  to  the  genus  Setophaga,  one  of  the 
most  common  species  of  which  is  the  American  redstart,  S.  ruticilla.  It  is 
abundant  in  the  woods  during  summer,  and  is  a  very  lively  and  pretty  little 
bird. 

"  This,"  says  Audubon,  "  is  one  of  the  most  lively  as  well  as  one  of  the 
handsomest  of  our  flycatchers,  and  ornaments  our  woods  during  spring  and 
summer,  when  it  cannot  fail  to  attract  the  attention  of  any  person  who  may 
visit  the  interior  of  the  shady  forests.  It  is  to  be  met  with  over  the  whole 
of  the  United  States,  where  it  arrives,  according  to  the  diflferent  localities, 
between  the  first  of  March  and  the  first  of  May.  It  takes  its  departure,  on 
its  way  southward,  late  in  September  and  in  the  beginning  of  October." 

The  hooded  flycatcher,  S.  mitrata,  is  a  very  handsome  species  belonging 
to  this  sub-family.  Its  plumage  is  of  bright  yellow  and  green,  with  a  black 
hood  covering  the  greater  part  of  the  head. 

The  Canada  flycatcher,  S.  canadensis^  is  another  beautiful  little  bird, 
which  is  frequently  met  with  in  all  parts  of  the  United  States. 

The  most  abundant  European  species  are  the  grey  flycatcher,  Muscicapa 
grisola  (pL  lOl,  fig.  17),  and  the  white-necked  flycatcher,  M,  albicoHis 
{fig-  18). 

Nearly  all  the  many  remaining  species  of  these  birds  are  natives  of  the 
tropical  regions  of  Asia,  Africa,  and  America. 

A  very  beautiful  species  of  South  America  is  the  great-crested,  or  king 
of  the  flycatchers,  M.  regia  {pL  lOl,  fig.  19),  remarkable  for  its  large  crest 
of  purple  and  crimson  feathers.     It  is  frequently  brought  in  collections. 

Sub'fam.  6.  Vireonince,  or  Chreenhts.  Bill  moderate,  straight,  com- 
pressed, tip  curved ;  gape  with  short  bristles ;  wings  rather  long ;  tail 
moderate  ;  tarsi  and  feet  rather  long,  and  moderately  strong.  Size  small ; 
colors  generally  olive  green  and  white. 

About  a  dozen  birds  of  peculiar  form  and  habits  are  arranged  here. 
They  are  almost  exclusively  North  American,  two  or  three  species  only 
having  been  found  in  the  southern  parts  of  this  continent. 

The  red-eye,   Vireo  olivaceus,  the  warbling  flycatcher,   V.  gilvus^  the 
solitary,  V.  soUtarius,  the  white-eye,  V.  noveboracensis,  and  the  yellow- 
breasted,  V.flavifrons,  are  the  commonest  species. 
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The  first  (the  red-eye)  is  one  of  the  most  abundant  birds  in  the  woods 
of  the  northern  states.  In  the  spring  months,  he  is  one  of  the  most 
conspicuous  of  our  singers,  and,  though  his  notes  are  short,  they  are  very 
musical  and  lively.  He  builds  a  very  pretty  hanging  nest,  frequently  on 
a  low  bush,  in  which  he  raises  two  broods  in  the  season. 

The  white-eyed  flycatcher  is  remarkable  for  his  exceedingly  loud  voice, 
and  great  disposition  to  use  it  upon  all  occasions.  He  frequents  bushes 
and  places  overgrown  with  briers,  especially  the  green  brier  {Smilax), 
where  he  makes  himself  heard  at  all  hours  of  the  day. 

The  other  species  mentioned  above  are  less  frequently  met  with. 

Fam.  4.  ÄMPELiDiE,  OR  Chatterers.  Bill  moderately  strong,  generally 
broad  at  base,  and  depressed,  compressed  to  the  tip;  wings  long;  tail 
moderate  ;  tarsi  and  feet  usually  short. 

This  family,  though  not  so  numerous  in  species  as  the  preceding,  is 
distributed  throughout  the  world;  most  abundant,  however,  in  tropical 
regions. 

The  species  are  for  the  greater  part  showy  birds,  but  many  of  the 
smallest  species  especially  are  remarkable  for  the  richness  of  their  colors. 

Sub'fam,  1.  Pachycephalince,  or  Broad-headed  Chatterers.  Bill  mode- 
rate,  broad  at  base,  compressed  to  the  tip,  gape  with  a  few  slender  bristles ; 
wings  moderate,  more  or  less  rounded ;  tarsi  and  feet  rather  lengthened 
and  slender. 

A  group  of  about  fifty  little  birds  peculiar  to  India  and  Australia.  The 
Australian  species  are  most  numerous,  and  are  pretty  little  birds  found  in 
localities  of  very  various  characters,  sometimes  in  the  forest  and  occa- 
sionally in  the  vicinity  of  dwellings.  Pardalotus  puctatus  is  one  of  the 
common  species. 

Sub'fam,  2.  Pipnnce,  or  Manakins,  Bill  short,  broad  at  base,  depressed, 
rather  arched,  compressed  to  the  tip;  wings  short;  tail  short,  truncate; 
tarsi  and  feet  rather  long  and  slender.  Size  small,  plumage  frequently 
handsome.  Found  in  South  America,  except  one  species  which  inhabits 
India.  They  are  represented  as  being  very  lively  and  active  in  their 
habits,  and  are  said  to  have  very  discordant  voices,  the  note  of  one  species 
having  been  compared  by  a  traveller  to  the  sound  produced  by  cracking 
a  nut. 

The  long-tailed  manakin  (Pipra  caudata),  the  black-headed  (P,  melano- 
cephala),  the  blue  manakin  (P.  pareola),  and  the  red-headed  (P.  erythro- 
cephalQ)y  are  common  species. 

The  cock  of  the  rock,  Rupicola  aurantia  (pi  101,  ßg,  16),  is  arranged 
here.  It  is  a  beautiful  bird,  entirely  clothed  in  bright  orange-red  plumage, 
with  a  crest  laterally  compressed,  giving  it  a  very  peculiar  appearance.  It 
inhabits  the  warmer  parts  of  South  America,  and  frequents  the  vicinity  of 
retired,  rocky  places,  in  the  interior  of  the  forests. 

The  green  cock  of  the  rock  {Calyptomina  viridis)  is  the  Indian  species 
which  is  placed  in  this  group.  It  is  found  in  the  forests,  and  appears  to  be 
quite  similar  in  habits  to  the  South  American  bird. 

Sub'fam.  3.   Ampelina,  or   True   Chatterers.    Bill  rather  long,  very 
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wide  at  base,  depressed ;  wings  moderate ;  tail  generally  short  and  tiiin« 
cate  ;  tarsi  short,  toes  long.    Cdors  gay ;  size  various. 

The  majority  of  these  birds  inhabit  South  America,  and  are  remarkable 
for  the  richness  of  the  colors  of  their  plumage.  They  feed  on  fruits  and 
insects,  and  migrate  according  to  the  season.  The  blue  chatterer  (Ampelis 
casrulea),  the  banded  chatterer,  A.  cortinga  (pL  101,  ßg.  21),  and  the 
purple  chatterer  (A,  pompadora),  are  frequently  met  with,  as  is  also 
a  beautiful  scarlet-crested  species,  A.  camifix  {fig,  20). 

The  Bohemian  chatterer  of  Europe  {Bomhycilla  garrula),  and  the  cedar 
bird  of  America  (B.  cedrorum),  belong  to  this  sub-family.  The  former 
species  is  found  in  the  forests  of  Northern  Europe  and  also  in  the  northern 
parts  of  America.  The  latter,  which  is  the  cedar  bird  of  the  united 
States,  frequents  cedar  woods  and  such  localities  throughout  this  country. 
This  and  the  other  species  of  the  same  genus  have  very  fine  silky  plumage 
of  deep  ashy  color,  and  are  remarkable  for  the  curious  appendages  to  the 
tips  of  their  wing  feathers,  which  have  much  the  appearance  of  small  drops 
of  red  sealing-wax. 

Suh'fam.  4.  CampephagirKB^  or  Caterpillar-catchers.  Bill  short,  de- 
pressed, gape  furnished  with  short  bristles;  wings  moderate;  tail  rather 
long ;  tarsi  and  feet  short. 

About  sixty  birds  compose  this  group,  which  are  distributed  over  the 
tropical  regions  of  the  old  and  new  worlds.  Many  of  the  Indian  species 
are  very  showy  birds,  with  bright  scarlet  plumage,  living  in  the  recesses  of 
the  forests,  and  disposed  to  hide  themselves  when  approached.  At  least 
thirty  of  the  species  are  restricted  to  the  Indian  islands  and  to  Australia. 
Others  have  plain  grey  or  ashy  plumage,  such  as  Campephaga  nigra  and 
melanopsj  which  are  frequently  seen  in  collections. 

Sub-fam,  5.  Dicrurincs,  or  Drongo  Shrikes.  Bill  rather  lengthened, 
broad  at  base,  curved,  gape  with  strong  bristles;  win§B  long;  tarsi  and 
feet  short  and  strong ;  tail  frequently  long  and  forked.  Size  larger  than 
the  preceding.    Colors  frequently  black. 

This  sub-family  is  composed  of  about  forty  birds,  strictly  confined  to 
Asia  and  Africa. 

The  location  of  this  sub-family  here  is  of  very  doubtful  accuracy,  as  the 
affinities  of  the  birds  composing  it  are  evidently  more  to  the  family  imme- 
diately succeeding. 

A  genus  (Artamus)  composed  of  ten  or  twelve  species  is  arranged  here. 
They  are  called  swallow  shrikes  on  account  of  their  having  long,  swallow- 
like wings.  They  principally  inhabit  India,  and  are  commonly  observed  in 
pursuit  of  insects  on  the  wing. 

The  drongo  shrikes  (Dicrurus)  are  mostly  rather  large  birds  of  perfectly 
black  plumage,  with  the  tail  long  and  deeply  forked.  They  exclusively 
inhabit  India  and  Africa.  The  Malabar  shrike  (D.  malabaricus),  and  the 
forked-tailed  drongo,  D.forficatus  (pL  102,  fig.  15),  are  frequent  species. 

The  hooked-bil!  shrike,  Vauga  curvirostris  (pi  102,  fig.  17),  belongs 
here. 

Fam.  6.  LANiiDiE,  OR  Shrikes.  Bill  rather  long,  very  strong  and 
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straight,  generally  toothed  and  hooked,  gape  generally  with  bristles ;  wings 
generally  moderate ;  tail  more  or  less  lengthened ;  tarsi  and  feet  strong ; 
claws  curved  and  sharp. 

A  family  consisting  of  about  one  hundred  and  fifty  birds,  which  represent 
the  strongest  rapacious  characters  of  the  Dentirostres.  No  others  have 
the  bill  so  strongly  toothed  as  those  of  the  genus  Lanius,  which  fact 
induced  Linnseus  to  arrange  them  as  rapacious  birds. 

These  birds  are  distributed  throughout  the  world. 

Sub'fam,  1.  Laniince,  Butcher  Birds,  or  Shrikes,  Bill  strong,  rather 
short,  curved,  much  compressed,  hooked,  and  generally  strongly  toothed ; 
wings  generally  long  and  rounded;  tail  moderate;  tarsi  and  feet  rather 
short  and  robust ;  claws  curved  and  acute. 

This  sub-family  is  distributed  over  the  whole  surface  of  the  globe.  All 
the  species  are  of  remarkably  predaceous  habits,  preying  upon  insects, 
reptiles,  and  even  other  birds,  which,  it  is  said,  they  destroy  by  strangling. 
Some  of  the  species  impale  insects  on  thorns  for  the  purpose  of  securing 
them  while  feeding.  The  butcher  bird  of  Europe,  Lanius  ezubitor  (pL  102, 
fig,  20),  is  well  known,  being  a  very  common  bird  in  France,  and 
generally  distributed  throughout  the  continent.  The  red-backed  shrike, 
L.  collurio  {pi,  102,  fiig,  19),  is  another  European  species  of  frequent 
occurrence. 

The  North  American  species  best  known  are  the  northern  butcher  bird 
{L,  septentHonalis)  and  the  Louisiana  butcher  bird  (L,  ludovicianus). 
The  former  inhabits  the  whole  territory  of  the  United  States,  and  is  almost 
as  rapacious  as  the  small  hawks.  He  is  rather  a  handsome  bird,  with  fine 
grey  and  white  plumage,  and  is  known  in  some  districts  by  the  name  of 
the  winter  mocking-bird,  having  some  resemblance  to  the  bird  indicated. 
The  Louisiana  species  is  similar  in  general  appearance  and  habits,  and  is 
almost  restricted  to  the  Southern  States. 

Several  other  species  are  natives  of  Asia  and  South  America. 

Sub'fam,  2.  Thamnophilince,  or  Bush  Shrikes,  Bill  lengthened,  straight, 
compressed,  hooked  at  the  tip,  gape  more  or  less  bristled  ;  wings  moderate, 
rounded  ;  tail  long,  rounded  ;  tarsi  and  feet  moderate.     Size  various. 

Africa  and  South  America  are  the  countries  inhabited  by  the  bush 
shrikes,  though  one  genus  found  in  New  Guinea  is  arranged  here. 

The  South  American  species  inhabit  the  vast  forests  of  that  portion  of 
this  continent,  and  are  said  to  live  almost  exclusively  on  beetles  and  other 
hard-shelled  insects.  The  striped  shrike  (Thamnophilus  doliatus)  and  the 
spotted  shrike  (T.  ncevius)  are  common  species. 

The  African  birds  of  this  sub-family  (genus  Laniarius)  generally  have 
considerable  beauty  of  plumage,  the  prevailing  colors  being  fine  black  and 
scarlet;  the  Barbar}'  shrike,  L,  barbarus  (pi,  102,  fig,  18),  and  the  olive- 
colored  shrike  (L.  olivaceus),  are  frequently  met  with.  The  species 
from  New  Guinea  belong  to  the  genus  Gracticus;  they  are  similar  in 
general  habits  and  history  to  the  others  of  this  sub-family.  One  of  the 
most  common  species  is  the  black  and  white  shrike,  C  varius  {pi.  102. 
fig.  16). 
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Sub-Order  4.    Conirostres,  or  Cone-billed  Birds. 

Another  very  large  assemblage  of  birds,  comprising  the  crows,  starlings, 
sparrows,  finches,  grosbeaks,  tanagers,  and  many  other  birds  distributed 
throughout  the  world.  They  have  the  bill  always  strong,  and  more  or  less 
conical,  and  are  in  all  respects  fitted  for  subsisting  on  fruits  or  seeds,  which 
are  the  exclusive  food  of  many  groups,  though  others  are  omnivorous,  and 
eat  indiscriminately  vegetable  or  animal  substances;  the  latter,  however, 
more  by  necessity  than  choice. 

Fam.  L  CoRviDiB,  OR  Crows.  Bill  rather  lengthened  and  strong,  some- 
what curved,  and  frequently  with  bristle-like  plumes  at  its  base.  Wings 
generally  long  and  pointed ;  tail  rather  long ;  tarsi  and  feet  strong. 

This  family  comprises  all  the  birds  known  as  crows,  jays,  magpies,  and 
several  other  groups  of  birds  more  or  less  nearly  related  to  them. 

Sub'fam,  1.  PhonygamincB,  or  Piping  Crows.  Bill  lengthened,  broad  at 
base,  extended  upon  the  forehead ;  wings  long,  pointed ;  tail  rather  long ; 
tarsi  and  feet  strong.     Size  rather  large. 

About  ten  species  only  of  very  peculiar  birds  are  arranged  in  this  group. 
They  are  found  only  in  Australia  and  the  Island  of  New  Guinea.  The 
Australian  species  have  rather  handsome  plumage  of  white  and  black 
colors,  and  although  they  appear  to  possess  habits  bearing  a  general  resem- 
blance to  those  of  the  crows,  some  of  the  species  have  voices  which  are 
rather  agreeable ;  others,  however,  have  such  clamorous  and  discordant 
notes  that  they  have  acquired  the  generic  name  of  Strepera.  /S.  graculina 
is  a  common  species. 

Sub'fam,  2.  GarrulincB,  or  Jays,  Bill  moderate,  rather  strong,  com- 
pressed, curved ;  wings  moderate,  rounded ;  tail  various,  usually  length- 
ened and  rounded  ;  tarsi  and  feet  moderate ;  toes  long.  Size  smallest  of 
this  family,  colors  more  or  less  blue  and  white. 

This  sub-family  contains  the  jays  of  Europe  and  Asia,  and  of  America, 
of  which  there  are  about  forty  species. 

The  common  jay  of  Europe,  Garrulus  glandaritis  (pL  99,  ßg.  1), 
inhabits  the  entire  continent,  and  is  one  of  the  most  handsome  of  European 
birds.  His  general  plumage  is  of  pale  reddish  purple,  contrasting  with  the 
deep  black  of  his  wings  and  tail,  and  the  brilliant  blue  of  a  few  feathers  of 
his  wing.  To  these  may  be  added  his  quick  movements  and  lively  habits, 
which  altogether  make  him  quite  an  ornament  to  the  woods.  He  builds  on 
high  old  trees,  and  when  taken  young  is  easily  tamed. 

There  are  about  twenty-five  species  of  American  jays,  of  which  the 
crested  jay  or  jay  bird  of  the  United  States  is  a  familiar  example  {G. 
cristatus).  This  elegant  bird  is  peculiar  to  North  America,  and  is  distin- 
guished by  the  brilliancy,  or  perhaps  gaudiness,  of  his  plumage,  which  is 
very  agreeably  variegated  with  blue,  black,  and  white.  He  is  very  loqua- 
cious and  capricious  in  his  manners,  and  so  remarkable  for  his  odd  gestures 
that  he  may  appropriately  enough  be  called  the  fop  of  the  American 
forest. 

Steller's  jay  (G,  stelleri)  and  several  other  species  inhabit  western  North 
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America,  but  the  majority  of  the  species  are  natives  of  South  America  and 
Mexico. 

Sub'fam.  3.  CallaatincB,  or  Tree  Crows.  Bill  short,  much  curved,  com- 
pressed ;  wings  short,  rounded ;  tail  lengthened ;  tarsi  and  toes  rather  long, 
scaled. 

A  small  group  of  fifteen  or  twenty  birds  found  in  Asia  and  Africa. 
They  are  represented  as  partaking  in  some  measure  of  both  crow  and 
jay-like  characters,  frequenting  open  places  or  skirts  of  the  forest  or  on  the 
ground,  and  feeding  on  fruits  or  small  animals.  They  are  birds  of  very 
plain  plumage,  and  unattractive  general  characters  and  appearance.  Tern- 
nurus  leucopterus  and  rufus  are  frequently  seen  in  collections  from  India. 

Sub'fam,  4.  CorvincB,  or  Crows,  Bill  long,  large,  broad  at  base,  curved, 
with  projecting  plumes  at  base ;  wings  long,  rounded ;  tail  rather  long ; 
tarsi  and  feet  strong.     Size  various,  frequently  lai^,  color  generally  black. 

Contains  the  ravens,  crows,  magpies,  and  nutcrackers.  Of  the  ravens 
about  ten  species  are  known,  which  inhabit  all  parts  of  the  world  except 
South  America.  The  raven  of  Europe,  Corvus  corax  (pi  98,  ßg.  12), 
has  been  observed  since  the  earliest  period  of  history.  He  is  found  in  all 
parts  of  the  old  world,  and  inhabits  all  climates,  braving  the  cold  of  polar 
regions  or  the  heat  of  the  tropics.  In  the  eating  line  nothing  comes  amiss 
to  him,  for  he  can  accommodate  himself  to  fruits  or  insects  if  he  cannot 
obtain  his  favorite  grain  or  recently  dead  animal  matter. 

The  raven  is  said  to  be  the  most  long-lived  of  birds,  having  been  known 
to  live  nearly  a  hundred  years.  His  voice  is  peculiarly  harsh  and  start- 
ling, and  with  his  black  plumage  has  induced  various  superstitious  notions 
respecting  him.  His  sudden  appearance  near  a  human  dwelling  has  been 
regarded  as  especially  portentous,  as  expressed  in  Othello : 

'*  It  comes  o'er  my  memory 
As  doth  the  raven  o'er  the  infected  house. 
Boding  to  all." 

The  American  raven  is  very  similar  in  all  respects  to  that  of  Europe. 
He  is  met  with  in  all  mountainous  districts  of  North  America,  and  in  the 
winter  frequently  resorts  to  the  shores  of  both  the  Atlantic  and  Pacific 
oceans.  He  is  much  more  abundant,  however,  on  the  Pacific  side  of 
North  America.  There  appear  to  be  no  superstitious  ideas  amongst  the 
Indians  attached  to  this  bird. 

Several  other  Ravens  are  known,  one  of  which,  a  large  species  of 
Southern  Africa  (C  albicollis),  though  the  greater  portion  of  his  plumage 
is  perfectly  black,  has  the  back  pure  white. 

The  common  crow  of  Europe  (C.  corone)  is  a  species  which  inhabits  the 
entire  continent,  and  is  next  in  size  to  the  raven  amongst  the  European 
birds  of  this  genus.  The  hooded  crow,  C  comix  (pi  98,  ßg,  13),  is 
another  common  European  species.  His  plumage  is  unlike  the  greater 
number  of  crows,  being  ashy  grey,  having  the  head  and  tail  only  black. 
The  jackdaw,  C.  monedula  (pi  98, ßg.  11),  is,  however,  the  best  known  of 
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all  the  European  crows  on  account  of  his  forward  and  familiar  habits. 
The  rook  {Cfrugilegus)  is  another  common  species. 

No  American  bird  is  more  uniyersally  known  than  the  crow  of  the 
United  States  (C.  americanus),  though  nowhere  favorably  regarded.  He 
is  constantly  to  be  observed  at  all  seasons,  but  much  more  abundant  in  the 
Atlantic  States  during  winter.  It  would  be  difficult  to  find  a  winter  land- 
scape without  the  crow  as  a  conspicuous  feature. 

The  fish  crow  (C.  ossifragus)  is  the  only  other  species  inhabiting  the 
United  States.  He  is  a  small  species,  being  little  larger  than  the  jackdaw 
of  Europe,  and  is  never  seen  far  from  the  sea  side,  where  he  subsists  prin- 
cipally on  fishes  washed  up  by  the  waves. 

Of  the  magpies  there  are  eight  or  ten  species.  The  magpie  of  Europe, 
Pica  caudata  {pi  98,  jig.  10),  is  a  good  example.  It  is  rather  a  favorite 
throughout  Europe,  and  a  constant  attendant  on  cultivation.  In  captivity 
this  bird  is  very  remarkable  for  a  propensity  to  steal,  which  even  extends 
to  the  purloining  of  silver  plate  and  other  articles  of  no  possible  service  to 
its  wants. 

There  are  two  American  species  intimately  resembling  the  European 
species,  the  American  magpie  (P.  hudsonica)  and  the  yellow-billed  magpie 
(P.  nuttallii)f  both  of  which  are  natives  of  the  western  side  of  North 
America.  They  will  probably  adopt  the  familiar  and  acquisitive  habits 
of  the  European  bird  when  their  native  country  shall  have  become 
more  fully  settled ;  but  are  yet  represented  as  rather  shy  and  unobtrusive 
birds,  though  resembling  in  form  and  color  of  plumage  the  common  magpie 
to  such  an  extent  as  to  be  scarcely  distinguishable. 

Of  the  nutcrackers  there  are  three  species,  one  of  which  is  common  in 
Europe,  Nucifraga  caryocatactes  {pL  99,  ßg.  2).  though  rare  in  Great 
Britain.  It  frequents  wooded  regions,  feeding  on  the  kernels  of  nuts  and 
on  insects.  It  breeds  in  a  hole  of  a  decayed  tree,  and  in  climbing  some- 
times assumes  the  attitude  and  appearance  of  a  woodpecker. 

Two  other  nutcrackers  have  been  discovered  in  India.  The  only 
American  bird  which  appears  to  be  very  nearly  related  to  them  is  Corvus 
columhianus,  or  Clark's  crow,  which  is  found  in  the  Rocky  Mountains  and 
western  North  America.  It  was  discovered  by  the  exploring  party  of 
Lewis  and  Clark,  but  little  is  yet  known  of  its  history. 

Many  other  species  of  crows  are  known  which  are  scattered  over  the 
entire  surface  of  the  globe. 

Sub-fam,  5.  GymnoderiruB^  or  Fruit  Crows,  Bill  strong,  straight,  rather 
depressed ;  wings  long,  pointed ;  tail  moderate,  rounded ;  tarsi  and  feet 
long.     Size  smaller. 

Six  birds  only  constitute  this  sub-family.  They  are  natives  of  South 
America,  and  are  represented  as  found  exclusively  in  the  vast  forests  of 
that  continent,  feeding  on  berries  and  other  fruits.  The  red-breasted  crow 
(Pyroderus  scutatus)  is  as  large  as  the  common  crow,  and  has  the  plumage 
perfectly  black,  with  a  wide  belt  on  the  breast  which  is  deep  red,  giving 
this  bird  a  very  remarkable  appearance. 

The  umbrella  chatterer  (Cephalopterus  omatus)  also  belongs  here.  Its 
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plumage  is  shiny  black,  and  it  has  a  very  peculiar  and  elegant  crest 
rising  from  the  top  of  the  head  and  spreading  somewhat  like  an  umbrella. 

The  other  species  of  this  group  are  the  bald-headed  crows,  which  have 
the  part  indicated  by  the  name  entirely  naked.  Their  habits  appear  to  be 
much  like  those  of  the  common  American  or  European  species. 

Sub'fam,  6.  Pyrrhocoracince,  or  Choughs.  Bill  long,  slender,  and 
curved ;  wings  lengthened,  pointed ;  tail  long ;  tarsi  and  feet  rather  short 
and  strong.     Size  moderate ;  color  black. 

This  sub-family  contains  four  species  only,  of  which  the  chough  of 
Europe  (Pyrrhocorcuc  alpinus)  is  found  in  the  mountains  of  that  continent, 
where  in  the  summer  it  lives  in  the  regions  approaching  the  greatest 
altitude,  but  in  the  winter  descends  to  the  lower  countries.  Its  food  con- 
sists of  insects,  worms,  and  seeds.  It  is  said  to  breed  in  the  remote 
recesses  of  the  mountains,  and  to  construct  its  nest  in  the  fissure  of  a  rock. 

The  red-legged  chough  {Cor acta  gracula)  is  another  European  species 
very  similar  to  the  last. 

There  is  no  representative  of  these  birds  yet  discovered  in  America ;  the 
two  other  birds  of  this  sub-family  are  natives  of  Africa  and  Australia. 

Fam.  2.  STURNiDiE,  OR  Starlings.  Bill  more  or  less  long,  compressed, 
often  with  an  angle  near  the  base  of  both  mandibles ;  wings  generally  long 
and  pointed  ;  tail  generally  long ;  tarsi  and  feet  more  or  Jess  robust ;  claws 
frequently  well  developed.     Size  small. 

An  extensive  family,  containing  all  the  birds  known  as  grakles,  starlings, 
hanging  birds,  troopials,  and  many  others.  Very  many  of  the  species  are 
exceedingly  gregarious  and  appear  in  vast  flocks,  of  which  those  of  North 
America,  known  as  blackbirds,  are  familiar  illustrations. 

Sub'fam.  1.  PtilonorhynchincB,  or  Glossy  Starlings.  Bill  moderate, 
strong,  compressed ;  wings  moderate,  pointed ;  tail  various,  frequently 
long ;  tarsi  strong,  with  scales  ;  toes  rather  long  and  robust.     Size  moderate. 

The  splendid  starlings  or  shining  thrushes,  as  they  were  formerly  called, 
of  Africa  are  arranged  here.  Twenty-five  species  are  known,  nearly  all  of 
which  are  remarkable  for  the  brilliant  metallic  tints  of  their  plumage, 
which  is  frequently  dark.  Ptilonorhynchus  nitens  and  P.  ckrysotis  are 
common  in  collections  brought  firom  Liberia  and  Sierra  Leone.  These 
birds  inhabit  the  entire  continent  of  Africa,  and  partake  of  the  general 
characters  of  the  American  blackbirds,  by  which  name  they  are  known  to 
the  colonists. 

Several  similar  Australian  and  Indian  genera  are  classed  here. 

Sub'fam.  2.  Graculince,  or  Qrakles.  Bill  long,  strong,  broad  at  base, 
compressed  to  the  tip ;  wings  long ;  tail  short,  sometimes  moderate ;  tarsi 
rather  short,  robust ;  toes  rather  long,  strongly  scaled.    Size  small. 

This  sub-family  does  not  comprise  the  birds  known  in  the  United  States 
as  grakles,  but  is  restricted  to  some  five  or  six  species  of  Asia  and  its 
islands. 

The  mino  bird  {Gracula  religiosa)  is  best  known.  It  is  a  native  of 
India,  and  possesses  considerable  powers  of  song.  It  is  a  heavy-formed 
bird,  of  black  plumage,  with  very  singular  appendages  on  the  sides  of  its 
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head,  capable  of  being.erected.    It  is  frequently  brought  from  India  living» 
and  can  be  taught  to  articulate  words  with  great  exactness. 

The  African  beef-eater,  Buphaga  africana  {pi  99,  fig.  14),  is  arranged 
here.  It  is  a  plain-plumaged  little  bird,  only  remarkable  for  the  fact  that 
it  follows  herds  of  buffaloes  and  other  animals  for  the  purpose  of  preying 
upon  the  larvae  of  insects  which  infest  them,  for  which  purpose  it  alights 
upon  their  backs. 

Sub-fam.  3.  Stumitue,  or  Starlings.  Bill  rather  long,  frequently  straight, 
sometimes  curved;  wings  moderate,  sometimes  rather  long;  tail  short; 
tarsi  and  feet  long,  robust.     Size  various,  frequently  small. 

An  assemblage  of  about  fifty  species  of  birds  which  are  distributed 
throughout  the  surface  of  the  globe.  The  common  starling  of  Europe, 
Stumus  vulgaris  {pi,  100,  fig.  1),  lives  in  the  fields,  having  apparently  a 
partiality  for  marshy  or  wet  places.  It  walks  on  the  ground  in  search  of 
its  food,  which  consists  of  seeds,  worms,  and  insects.  There  are  several 
birds  of  this  sub-family,  which  are  abundant  in  Asia  and  Africa,  one  of 
which  visits  the  South  of  Europe.  It  is  the  rose-colored  starling.  Pastor 
roseus  {pi.  100,  fig.  11),  one  of  the  most  beautiful  of  this  family,  having  the 
entire  plumage  of  a  delicate  rose  red,  except  the  head  and  crest,  which  are 
shining  black. 

The  American  larks  belong  here.  The  well  known  species,  Siumella 
ludoviciana  {pi.  99,  fig.  15),  frequents  every  pasture  field  and  meadow 
to  a  greater  or  less  extent  throughout  the  United  States.  It  lives  almost 
entirely  on  the  ground,  and  constructs  a  very  ingenious  oven-shaped 
nest. 

There  are  two  other  species  very  nearly  related  to  the  common  bird, 
one  of  which  {8.  neglecta)  is  found  in  the  Rocky  Mountains  and  the 
country  westward,  the  other  {8.  hippocrepis)  inhabits  Mexico.  A  beau- 
tiful species  {8.  militaris)  is  found  in  South  America,  which  considerably 
resembles  the  common  lark,  except  that  instead  of  the  yellow  under  surface 
of  the  body  it  has  those  parts  very  handsome  of  a  reddish  pink  color. 

Sub'fam.  4.  Quiscalince,  or  American  Chrakhs.  Bill  lengthened,  curved  ; 
wings  moderate,  pointed;  tail  lengthened,  graduated,  with  the  sides  fre- 
quently curved  upwards;  tarsi  and  feet  long  and  robust.  Size  various; 
color  black. 

This  sub-family  contains  about  twenty  birds,  which  are  strictly  confined 
to  America.  They  are  generally  seen  in  immense  flocks  migrating  north- 
wards or  southwiurds  according  to  the  season.  The  purple  grakle  {Quis- 
calus  versicolor),  or  crow  blackbird,  is  the  largest  of  the  species  found  as 
far  north  as  Pennsylvania.  The  rusty  grakle  (Q.  ferrugineus)  is  equally 
abundant. 

There  are  about  a  dozen  species  of  Mexico  and  South  America  which 
more  or  less  resemble  the  last  named  bird. 

Sub-fam.  5.  Icterince,  or  American  Orioles.     Bill  rather  long,  straight ; 
wings  long,  pointed ;  tail  generally  rather  long ;  tarsi  and  feet  moderate,  or 
sometimes  long.    Size  various;   colors  gay,  frequently  orange  or  other 
yellow,  and  black. 
558 


Digitized  by 


Google 


AVES.  366 

These  birds  have  been  called  Hang  Nests,  on  account  of  their  con- 
stnicting  pensile  or  hanging  nests  like  that  of  the  Baltimore  oriole  or 
banging  bird  of  the  United  States,  Icterus  balHmore  {pi  99.  fig.  16).  This 
bird,  which  is  a  good  representation  of  the  family,  is  one  of  the  hand- 
somest and  most  sociable  of  the  birds  of  the  United  States,  making  his 
nest  almost  at  the  very  doors  of  all  farmhouses  throughout  the  country. 
In  addition  to  his  elegant  form  and  brilliant  orange  and  black  plumage  he 
has  a  very  agreeable  voice,  and  is  a  universal  favorite. 

About  fifty  other  species  are  found  in  other  parts  of  the  continent  of 
America  and  the  West  Indies.  They  are  amongst  the  most  beautiful  and 
graceful  of  American  birds. 

Sub'fam,  6.  Agelaina,  or  Troopials,  Bill  moderate,  or  rather  short, 
conical,  with  the  culmen  flattened,  and  more  or  less  broad ;  wings  mode- 
rate; tarsi  and  feet  rather  lengthened  and  slender;  claws  strong  and 
sharp.     Size  small ;  colors  frequently  black. 

Another  sub-family  of  American  birds,  all  the  species  of  which  bear 
more  or  less  intimate  relationship  to  the  red-winged  blackbird  of  the 
United  States  {Agelaius  phasniceus),  a  bird  known  to  everybody.  After 
passing  the  winter  in  the  Southern  States  of  the  Union  it  arrives  in  the 
North  in  April,  and  frequents  the  vicinity  of  swampy  meadows,  or  similar 
situations,  where  it  constructs  its  nest,  and  continues  to  make  itself  very 
conspicuous  by  its  oft-repeated  and  rather  agreeable  notes,  and  handsome 
black  plumage  and  red  shoulders.  During  September,  however,  the  birds 
of  this  species  assemble  in  flocks  and  proceed  south. 

The  cow  bird  {Molothrus  pecoris)  belongs  here.  It  is  a  plain  little  bird 
with  entirely  black  plumage,  remarkable  for  its  partiality  for  cattle,  which 
it  walks  after  in  their  pastures,  and  for  the  curious  habit  of  depositing  its 
eggs,  like  the  cuckoo  of  Europe,  in  the  nests  of  other  birds.  It  is  common 
throughout  North  America. 

Fam.  3.  FRiNGiLLiDiB,  OR  SpARRows  AND  FiNCHBs.  Bill  short,  thick, 
strong,  generally  conic  and  angular  at  the  base ;  wings  and  tail  generally 
moderate  ;  tarsi  and  feet  usually  slender. 

An  immense  family  of  little  birds  known  as  sparrows,  finches,  tanagers, 
weaver  birds,  and  by  many  other  names.  They  inhabit  the  entire  globe, 
and  are  more  or  less  numerous  in  all  countries. 

Not  less  than  six  hundred  birds  belong  to  this  family. 

Sub-fam.  1.  Ploceince,  or  Weaver  Birds,  Bill  strong,  conic,  extending 
slightly  on  the  head ;  wings  somewhat  rounded ;  tarsi  and  feet  robust. 
Size  small. 

This  sub-family  is  restricted  to  Asia  and  Afirica,  and  comprises  numerous 
species  of  little  birds  remarkable  for  constructing  curious  bag-shaped  nests, 
for  which  purpose  they  use  cotton  and  the  fibres  of  plants.  Some  of  the 
species  are  clothed  in  very  brilliant  scarlet  plumage,  as  the  grenadier 
grosbeaks  (Ploceus  oryx  and  ignicolor),  which  inhabit  Africa. 

The  widow  birds  as  they  are  called,  but  properly  Whidah  birds,  from  the 
name  of  a  place  from  which  they  are  brought  in  Western  Africa,  belong 
here.    The  species  usually  seen  in  collections  are  the  common  widow  bird 
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(Vidua  paradisea),  the  king  widow  bird,  V.  regia  (pL  101,  ßg,  7),  and  the 
red-billed,  F.  erythrorhynchus  {pi.  101,  fig,  8).  They  appear  to  be  very 
similar  in  habits  to  the  little  sparrows  of  the  United  States. 

Sub'fam.  2.  Coccothraustinte,  or  Ctrosbeaks,  Bill  large,  very  strong, 
broad  at  the  base,  conic ;  wings  lengthened,  more  or  less  pointed ;  tail 
generally  short ;  tarsi  and  feet  rather  short  and  robust. 

Contains  about  forty  species  of  birds,  which  have  the  largest  and 
strongest  bills  of  all  the  birds  of  this  family.  They  inhabit  various  parts 
of  the  world,  subsisting  almost  exclusively  on  seeds,  for  the  purpose  of 
obtaining  which  some  of  the  species  employ  their  strong  bills  in  breaking 
such  fruits  as  almonds,  cherry-stones,  &c.  Many  birds  of  this  sub-family 
are  very  showy.  The  rose-breasted  grosbeak  of  the  United  States  belongs 
here  {Guiraca  ludoviciana).  It  is  one  of  the  most  handsome  of  American 
birds,  having  the  entire  superior  parts  shining  black,  and  the  lower  parts  of 
the  body  white,  with  the  breast  very  delicate  rose  red. 

The  cardinal  grosbeak  {Cardinalis  virginianus)  also  belongs  here.  The 
entire  plumage  is  fine  scarlet,  except  a  small  space  around  the  bill,  which  b 
black ;  and  its  high  pointed  crest  gives  it  a  graceful  and  elegant  appearance. 
The  males  have  loud  and  musical  notes  resembling  those  of  a  fife,  which  are 
constantly  heard  during  the  spring.     The  bird  inhabits  all  North  America. 

The  hawfinch,  Coccothraustes  vulgaris  {pi  100,  fig.  3),  is  the  best 
known  European  species.  It  is  a  bird  of  plain  plumage  inhabiting  the 
entire  continent.  The  green  finch,  C.  chloris  {pi.  101,  fig.  4),  is  another 
common  European  species. 

Other  birds  of  this  group  are  distributed  throughout  the  entire  surface  of 
the  globe. 

Sub'fam.  8.  TanagrincB,  or  Tanagers.  Bill  various,  generally  rather 
short,  somewhat  triangular  at  base,  and  slightly  curved ;  wings  moderate, 
sometimes  pointed ;  tarsi  and  feet  generally  short  and  rather  slender. 
Size  various  ;  colors  frequently  gay. 

A  sub-family  of  American  birds,  containing  some  of  the  most  beautiful 
species  which  inhabit  this  continent. 

There  are  about  two  hundred  and  fifty  species  of  tanagers,  of  which  two 
only  visit  the  Northern  States  in  the  summer.  The  best  known  is  the 
scarlet  tanager,  or  black-winged  red-bird  {Pyranga  rubra),  a  beautiful  bird 
with  very  brilliant  scarlet  plumage  except  the  wings,  which  are  deep  black. 
It  appears  in  Pennsylvania  about  the  first  of  May,  and  lives  during  the 
summer  almost  exclusively  in  the  woods,  rarely  approaching  the  habitations 
of  man,  though  not  very  shy  or  timid. 

The  other  northern  species  is  the  summer  red-bird  (P.  estiva)^  which  is 
entirely  purplish  red,  though  not  so  showy  as  the  former  bird. 

Vastly  the  larger  number  of  these  birds  inhabit  South  America,  where 
they  live  in  all  descriptions  of  localities,  generally  perhaps  preferring  low 
trees  and  bushes  in  the  vicinity  of  water.  They  feed  indiscriminately  on 
insects,  fruits,  and  seeds.  The  bishop  tanager  {Tanagra  episcopus)  is  a 
common  and  singularly  colored  species ;  it  is  of  a  light  blue,  with  a  shading 
of  greyish  white. 
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Several  of  the  handsome  crested  tanagers  are  common  in  collections, 
especially  the  scarlet  crested  species  {Tachyphonus  cristcttus),  wbioh  is  a 
bird  about  the  size  of  the  orchard  oriole,  with  the  plumage  entirely  black 
except  a  brilliant  erect  scarlet  crest.  The  most  richly  colored  birds  of  this 
large  sub-family  are,  however,  the  paradise  tanagers.  Of  these,  perhaps, 
the  most  beautiful  is  a  species  sometimes  called  the  seven-colored  tanager, 
Calliste  tatao  (pL  101,  fig.  11),  which  has  the  plumage  of  that  number  of 
distinct  colors.  Another  is  the  tricolored  tanager  (C.  tricolor),  which 
has  three  colors,  blue,  green,  and  orange.  Many  other  species  have  very 
gay  and  agreeably  colored  plumage,  though  said  to  possess  little  or  no 
song. 

The  Towhe  buntings  or  chewinks  are  arranged  here,  of  which  one 
species  (PipUo  erythrophthalma)  is  very  common  in  the  Uiyted  States. 

Sub'fam.  4.  Fringillince,  Sparrows  and  Finches.  Bill  short,  conic,  com- 
pressed to  the  tip ;  wings  generally  lengthened  and  pointed ;  tail  various, 
usually  rather  lengthened  and  rounded ;  tarsi  and  feet  generally  long  and 
slender.     Size  small. 

An  extensive  group,  comprising  about  two  hundred  and  fifty  little  birds, 
found  in  all  countries.  They  are  well  known  everywhere  for  their  familiar 
and  harmless  habits,  and  general  disposition  to  frequent  the  vicinity  of 
cultivated  places  or  the  abodes  of  man.  They  feed  on  seeds  and  ihiits, 
and  many  species  live  habitually  on  the  gr^nd. 

There  are  several  European  species,  among  the  most  common  of  which 
are  the  house-sparrow,  Fringilla  domestica  (pi.  100,  fig.  6  a);  the  mountain 
sparrow  (F.  montana) ;  the  chaffinch,  F.  ccslebs  {pi.  101,  fig.  12) ;  the 
brambling  (F.  montifringella),  and  some  others. 

The  North  American  species  are  the  white-throated  sparrow  (Zono- 
trichia  albicollis),  the  song  sparrow  (Z.  melodia),  the  white-crowned 
sparrow  (Z.  leucophrys),  the  grass  sparrow  (Z.  graminea),  the  rush  spar- 
row (Z.  juncorum),  the  chipping  sparrow  (Z.  socialis),  the  fox  sparrow 
(Z.  iliaca),  and  a  number  of  others  less  common. 

The  song  sparrow,  and  the  chippmg  sparrow  or  chippy,  as  it  is  usually 
called,  are  perhaps  the  most  abundant  birds  in  the  United  States.  The 
former  may  be  met  with  almost  every  day  in  the  year  in  all  hedges  or  in 
the  neighborhoQit  of  small  water-courses ;  and  the  latter,  in  all  the  gardens 
and  orchards,  fields  and  meadows,  of  the  whole  country.  Both  are  plain- 
plumaged,  but  very  agreeable  little  birds,  possessing  very  pleasant  voices, 
and  are  great  favorites  with  our  rural  population. 

The  goldfinches  belong  here.  The  best  known  European  species  is  the 
common  goldfinch,  Carduelis  elegans  (pi.  101,  fig.  10) ;  another  is  the 
siskin,  O.  spinus  {pi.  lOl,  fig.  9).  The  American  species  are  the  thistle 
bird  (C.  tristis),  the  western  goldfinch  (O.  psaltria),  the  Mexican  gold- 
finch (C.  mexicand),  Lawrence's  goldfinch  (C.  lawrencei),  and  several 
others. 

Many  other  little  birds  of  all  countries  are  arranged  in  this  group.  The 
amaduvat,  Fringilla  amaduva  {pi.  lOl,  fig.  6),  is  an  Indian  species;  the 
little  Senegal  finch,  F.  senegala  {pL  lOl,  fig.  5),  inhabits  Afirica. 
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Sub'fam,  5.  EmherixifUB^  or  Buntings.  Bill  conic,  acute,  lateral  mai^nt 
sinuated,  interior  of  upper  mandible  furnished  with  a  knob-like  projection 
from  the  palate ;  wings  moderate,  rather  pointed ;  tarsi  and  feet  rather  long 
and  slender.    Size  small,  but  generally  larger  than  the  preceding. 

This  sub-family  contains  about  sixty  species  of  birds,  considerably  resem- 
bling those  of  the  preceding  in  general  characters  and  appearance.  They 
are  natives  of  all  countries  of  the  globe,  but  principally  the  northern  and 
temperate  regions. 

The  black-throated  bunting  {Emberiza  americana)  inhabits  the  whole  of 
the  United  States.  It  is  a  very  pretty  bird,  with  plumage  striped  brown 
above  and  pale  yellow  beneath  the  body,  with  the  throat  black.  It  lives 
almost  exclusively  in  meadows  where  the  grass  is  most  abundant,  in  which 
it  constructs  it^  nest.  It  is  remarkable  for  being  one  of  the  very  first  birds 
that  leaves  for  the  south  towards  the  end  of  summer,  and  before  there  is 
any  decrease  of  temperature  or  appearance  of  autumn.  This  bird  leaves 
in  August.  The  European  species  are  the  yellowhammer,  E,  citrinella 
(pi  lOI,  fig.  15),  the  com  bunting  {E,  miliaria),  the  cirl  bunting  {E. 
cirlus),  the  ortolan,  JE.  hortulana  {pi  101,  fig,  13),  the  reed  bunting,  E. 
sckasniculus  {pi  lOl,  fig.  14),  and  some  others. 

Several  birds  belonging  to  this  group  inhabit  the  high  northern  latitudes, 
but  occasionally  visit  the  temperate  parts  of  Europe  and  North  America  in 
winter.  The  snow  bunting  {Plectrophanes  nivalis),  the  Lapland  long-spur 
(P.  lapponicus),  the  painted  bunting  (P.  pictus),  and  another  species  (P. 
omatus),  are  the  species  alluded  to. 

Sub'fam.  6.  AlaudiruB,  or  Larks.  Bill  usually  lengthened  and  slender, 
but  sometimes  short ;  wings  long,  with  the  tertials  as  long  as  the  primaries ; 
tarsi  and  feet  long,  and  rather  robust ;  claws  long.    Size  small. 

A  small  sul>family  containing  the  larks  of  the  old  continent,  and  a  few 
American  birds  known  as  shore  or  homed  larks. 

One  European  species  is  very  celebrated;  it  is  the  skylark,  Alauda 
arvensis  {pi  102,  fig.  7),  which  sings  while  rising  in  the  air  to  an  immense 
height,  and  especially  in  the  early  morning.  Several  other  species  are 
also  admired  songsters,  such  as  the  crested  lark,  A.  cristata  {pi  102» 
fig.  6),  and  the  field  lark,  A.  calandria  {pi  102,  fig.  5). 

The  shore  lark  or  homed  lark  of  the  Atlantic  portion  of  the  United 
States  {A.  alpestris)  is  a  bird  which,  is  native  of  the  north,  and  migrates 
towards  the  Southem  States  in  the  winter,  at  which  time  this  bird  is 
abundant  along  the  roadsides  and  other  exposed  places. 

Several  species  inhabit  India  and  Africa,  and  appear  to  be  very  common 
in  similar  situations  during  their  migrations. 

These  birds  must  not  be  confounded  with  the  birds  usually  called  larks 
in  the  United  States,  which  do  not  belong  here. 

Through  the  taste  and  perseverance  of  some  gentlemen  of  the  city  of 
New  York  the  European  skylark  has  been  naturalized  to  a  considerable 
extent  in  Long  Island,  and  is  likely  to  become  a  permanent  and  very 
agreeable  addition  to  the  singing  birds  of  the  United  States. 

Sub'fam.  7.  PyrrhulincB,  or  Bullfinches.    Bill  very  short,  strong,  arched, 
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and  convex :  wings  moderate,  somewhat  rounded ;   tail  moderate ;   tarsi 
and  feet  rather  short  and  robust.     Size  small. 

Rather  less  than  one  hundred  birds  are  arranged  here,  nearly  all  of 
which  inhabit  northern  and  temperate  regions. 

The  European  bullfinch,  Pyrrhula  europea  {pi  lOl.ßg.  2),  is  one  of  the 
prettiest  little  birds  of  that  continent.  He  is  much  esteemed  as  a  cage 
bird,  and  large  numbers  are  exported  from  Germany  to  all  parts  of  the 
world. 

The  purple  finch  {Carpodacus  purpureus),  a  common  and  very  hand- 
some American  bird,  belongs  here.  The  male  is  of  a  uniform  purple  color, 
though  seldom  observed,  on  account  of  almost  exclusively  frequenting  the 
forest. 

There  are  several  western  species,  of  which  the  crimson-fronted  bullfinch 
{C.  frontalis)  appears  to  be  most  common. 

Some  ten  or  twelve  little  birds  of  this  sub-family,  forming  the  genus 
Crithagra,  are  peculiar  to  the  continent  of  Africa.  There  are  a  large 
number  of  South  American  species  (genus  Spermophila),  of  which  the 
thick-billed  finch,  S.  crassirostris  (pi,  lOl,  fig.  8),  is  a  good  example. 

Sub-fam.  8.  Loxiance,  or  Crossbills.  Bill  rather  long,  both  mandibles 
compressed  towards  the  tips,  which  are  curved  and  cross  each  other ; 
wings  lengthened,  pointed ;  tail  moderate,  emarginated ;  tarsi  and  feet 
short  and  strong.    Size  small ;  color  generally  purple. 

These  birds  inhabit  the  forests  of  pine,  fir,  or  other  trees  of  similar  cha- 
racter, in  the  northern  regions  of  America,  Europe,  and  Asia.  The  seeds 
of  those  trees  are  readily  extracted  by  their  curiously  formed  bills,  and 
appear  to  be  their  principal  food. 

The  parrot  crossbill  (Loziapityopsittacus),  the  common  crossbill  {L.  curvi- 
rostra  {pi.  100,  fig.  2),  and  the  white- winged  crossbill  {L.  leucoptera),  are 
the  European  species.  The  two  latter  are  common  in  the  northern  United 
States. 

Several  others  have  been  observed  in  India  and  other  countries  of  Asia. 

Sub'fam.  9.  Phytotomince,  or  Plantcutters.  Bill  short,  strong,  broad  at 
base,  lateral  edges  finely  serrated ;  wings  moderate ;  tail  rather  short,  trun- 
cate ;  tarsi  strong ;  toes  long  and  slender. 

Three  birds  of  South  America  constitute  this  sub-family.  They  are 
found  in  the  forests,  and  occasionally  visit  gardens  and  plantations,  in  which 
they  are  said  to  commit  much  injury,  by  a  peculiar  manner  of  cutting  off 
buds  and  fruits.  Their  notes  are  represented  as  very  unpleasant,  and 
somewhat  similar  to  the  sounds  produced  by  sharpening  a  saw.  The  com- 
mon plantcutter  (Phytotoma  silens),  the  narrow-billed  {P.  angustirosiris), 
and  the  rusty  plantcutter  {P.  rutila),  are  the  known  species. 

Sub-fam.  10.  Colince,  or  Colies.  Bill  small,  elevated  at  base ;  wings 
short ;  tail  very  long,  graduated ;  tarsi  short  and  robust ;  toes  lengthened 
and  all  directed  forwards.    Head  crested. 

This  group  comprises  eight  or  ten  birds,  which  are  natives  of  Africa. 
They  have  a  peculiar  formation  of  their  feet,  ky  which  all  the  toes  (includ- 
ing the  hind  toe  of  other  birds)  are  directed  forwards,  though  its  use  has 
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not  been  observed.  They  feed  on  fruits  and  green  buds,  and  build  their 
nests  in  society,  closely  together  on  the  same  tree.  The  great-tailed  coly 
(Colins  macrourus)  and  the  striped  coly  (C  siriattis)  are  frequently  seen. 

Fam.  4.  MusopHAoiDiE.  A  small  family,  composed  of  about  fifteen  species 
of  birds,  which  inhabit  the  torrid  zone.  They  have  no  representatives  in 
northern  or  temperate  regions. 

Sub'fam,  1.  MusophagineB,  or  Plantain  Eaters.  Bill  broad  and  elevated 
at  base,  frequently  advancing  upon  the  forehead,  compressed  towards  the 
tip,  and  mostly  with  the  lateral  margins  serrated ;  wings  short  and  rounded ; 
tail  long ;  tarsi  and  feet  strong.     Size  larger  ;  plumage  usually  gay. 

All  the  birds  of  this  group  inhabit  Africa,  except  one,  which  is  found 
in  South  America.  Many  of  the  species  are  remarkable  for  their  beauty. 
They  are  represented  as  being  timid  birds,  inhabiting  the  densest  parts 
of  the  forest,  and  perching  upon  branches  of  trees  longitudinally,  like 
the  goatsuckers.  They  are  birds  of  but  limited  powers  of  flight,  and  have 
discordant  and  disagreeable  notes.  The  violet  plantain  eater  (Musophaga 
molacea)  and  several  species  with  green  plumage  appear  to  be  common. 
The  South  American  bird  is  the  crested  hoazin  of  some  travellers  (Opis- 
thocomus  cristatus).  It  is  abundant  on  the  banks  of  the  Amazon,  living 
in  small  flocks,  and  eating  fruits  and  buds,  particularly  of  some  species 
o(  Arum. 

Fam.  5.  BucEROTiOiB,  or  Hornbills.  A  family  of  lai^e  birds,  very 
remarkable  for  the  extraordinary  size  and  shape  of  their  bills.  They  are 
strictly  confined  to  Asia  and  Africa. 

About  forty  species  are  well  established. 

Sub'fam.  1.  Bucerotince,  or  Hornbills.  Bill  generally  very  large  and 
lengthened,  curved,  with  the  upper  mandible  furnished  with  appendages 
of  very  various  shapes  and  sizes,  sometimes  flat  and  cap-shaped,  sometimes 
curved  upwards,  crescent-shaped  ;  wings  moderate,  rather  short ;  tail 
usually  long  ;  tarsi  and  feet  short,  strong.  Size  various,  frequently  large ; 
colors  generally  white  and  black. 

These  extraordinary  birds  are  found  in  the  continents  and  islands  of 
Africa  and  Asia.  The  use,  if  any,  of  the  singular  appendages  to  their  bills, 
has  never  been  discovered,  nor  even  conjectured  with  any  plausibility.  It 
is  stated  that  these  birds  feed  principally  on  fruits,  though  occasionally 
feeding  upon  dead  quadrupeds  and  sometimes  reptiles.  Their  flight  is 
said  to  be  heavy  and  noisy,  though  frequently  at  considerable  height.  The 
nest  is  formed  in  the  hollow  of  a  tree. 

The  rhinoceros  hornbill,  Buceros  rhinoceros  {pi,  lOS,ßg.  2),  is  a  common 
Indian  species,  which  has  a  very  large  bill  and  appendage.  The  red-billed 
hornbill,  B.  erythrorhynchus  (pi.  108,  fig.  1),  is  a  small  species,  with  the 
bill  almost  simple. 

One  large  bird  of  this  sub-family,  the  Abyssinian  hornbill  (B.  abyssinicus), 
which  inhabits  various  countries  of  eastern  and  southern  Africa,  habitually 
frequents  the  ground,  subsisting  in  a  great  measure  on  large  beetles  and 
other  insects.  It  builds,  however,  in  trees,  and  is  said  to  construct  a  very 
large  and  curious  nest,  completely  covered,  having  a  lateral  entrance. 
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OrDBR   III.      SCANBORES 

Embraces  the  Toucans,  Parrots,  Woodpeckers,  and  some  other  families 
of  birds,  which  are  grouped  together  under  the  common  denomination  of 
climbing  birds. 

They  can  be  recognised  immediately  by  the  peculiar  disposition  of  their 
toes,  which  are  placed  in  pairs,  two  before  and  two  behind.  This  arrange- 
ment, which  is  characteristic  of  the  order,  gives  them  great  facility  in 
climbing  on  the  trunks  and  about  the  branches  of  trees. 

The  species  of  this  order  are  not  numerous,  and  principally  inhabit 
warm  countries. 

Fam.  1.  RAMPHASTiDiE,  OR  ToucANs.  A  group  of  about  fifty  birds  of 
South  and  Central  America  and  Mexico.  They  are  all  singular  and  rathei 
grotesque  in  their  appearance,  on  account  of  their  disproportionately  large 
bills.     They  are  known  by  the  names  of  Toucans  and  Aracaris. 

Sub-fam.  1.  RamphastiruB,  Bill  very  large,  -long,  smooth,  broad  at  the 
base,  curved,  compressed  to  the  point,  lateral  margins  finely  serrated ; 
wings  short,  rounded ;  tail  various,  sometimes  lengthened,  frequently  short 
and  truncated.  Tarsi  and  feet  rather  short  and  strong.  Size  rather  large ; 
colors  gay. 

The  only  sub-family  contains  two  genera,  Rampkastos,  or  Toucans,  and 
Pteroglossus,  or  Aracaris,  the  species  of  which  are  very  similar  in  habits 
and  history. 

These  singular  birds  are  represented  as  being  common  in  the  vast  forests 
of  South  America,  though  shy  and  cautious.  They  feed  on  various  tropical 
fruits,  but  are  also  said  to  devour  reptiles,  young  birds,  and  other  small 
animals.  They  breed  in  hollow  trees,  building  little  or  no  nest.  Several 
species  of  these  birds  have  been  discovered  in  Mexico.  Nearly  all  the 
species  possess  more  or  less  beauty  of  plumage,  being  mostly  fine  black 
with  red  and  yellow. 

The  red-billed  toucan  (Ramphastos  erythrorhynchus),  the  large-billed, 
R.  tucanus  {pi.  97,  fig.  13),  and  the  long-tailed  aracari,  Pteroglossus 
aracari  {pi.  97,  fig.  12),  are  the  most  common  species. 

Fam.  2.  PsiTTAciDiE,  or  Parrots.  This  large  family  of  birds,  some  of 
which  are  universally  known,  is  distributed  throughout  the  warmer  regions 
of  the  world.  They  are  easily  recognised  by  their  peculiar  general  form 
and  plumage,  familiar  disposition,  and  the  capability  of  many  of  the  species 
of  being  taught  to  imitate  the  human  voice. 

There  are  about  three  hundred  species  of  parrots. 

Sub-fam.  1.  Pezoporince,  or  Chround  Parrots.  Bill  moderate,  abruptly 
arched  from  the  base  to  the  tip ;  wings  short ;  tail  long,  broad ;  tarsi  and 
feet  short  and  robust    Size  small ;  colors  gay. 

These  birds  inhabit  southern  Asia  and  Australia,  generally  living  on  the 
ground  or  in  thickets,  or  in  low  woods.  Many  of  them  are  very  richly 
colored.  The  ring-necked  parrot  {Palaomis  torquatus)  of  India  and  the 
beautiful  ground  parrot  of  Australia  {Pezoporus  formosus)  are  suitable 
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examples.  The  red-headed  parrot  of  India,  Pakeomis  alexandri  (pi  97, 
ßg,  4),  and  the  Malacca  parrot,  P.  malaccensis  {pi.  97,  ßg.  3),  are  also 
included  in  this  group. 

Sub'fam.  2.  Araince,  or  Maccaws.  Bill  large,  arched  from  the  base  to 
the  tip,  which  is  prolonged  and  sharp ;  wings  moderate ;  tail  long,  gradu- 
ated, tip  of  each  feather  pointed.     Size  large  ;  colors  gaudy. 

A  sub-family  of  about  seventy  birds,  comprising  nearly  all  the  American 
parrots.  The  maccaws  are  large  parrots,  with  very  showy  plumage,  fouBd 
in  the  forests  of  South  America,  living  principally  on  the  fruits  which 
abound  in  such  localities.  Their  notes,  or  rather  screams,  are  represented 
as  being  very  harsh  and  disagreeable.  The  common  blue  and  »yellow 
maccaw,  Ara  ararauna  {pL  98,  ßg,  2),  the  military  maccaw,  A.  militaris 
{pi.  98, ßg.  3),  and  the  great  blue  maccaw  {A.  hyacinthina),  are  frequently 
to  be  seen  living  in  menageries,  and  appear  to  be  the  most  common  species 
of  this  sub-family. 

Many  other  parrots  of  South  America,  composing  the  genus  Conunis, 
belong  here,  some  of  whioh  have  very  beautiful  red  and  green  plumage. 
One  species  only  visits  the  Atlantic  States,  which  is  the  Carolina  parrot 
{C.  carolinensis).  This  bird  is  frequent  in  Louisiana  and  others  of  the 
Southern  States,  and  has  occasionally  been  seen  as  far  north  as  Illinois. 
It  is  a  very  handsome  species,  with  green  and  yellow  plumage,  and  is  gene- 
rally observed  in  flocks,  on  the  appearance  of  which  in  unusual  localities 
great  curiosity  is  excited  amongst  the  inhabitants.  In  some  sections  of  the 
country  this  parrot  is  eaten,  and  considered  a  great  delicacy. 

Sub'fam.  3.  LorincB,  or  Lories.  Bill  large,  slender,  arched  from  the 
base  to  the  tip,  which  is  prolonged  and  acute ;  wings  moderate,  sometimes 
long,  pointed ;  tail  long ;  tarsi  and  feet  short,  strong.     Size  small. 

A  small  group  of  beautiful  little  parrots  found  only  in  India  and  the 
islands  of  the  Pacific  ocean.  Little  is  known  of  them  except  that  they  live 
in  the  banana  and  palm  trees,  in  which  they  rear  their  young.  Loritu 
domicella  {pi.  98,  ßg.  4)  and  L.  tricolor  are  frequently  seen  in  collections. 
An  Australian  group  belongs  here,  of  which  the  beautiful  green  parrot, 
Platycercus  viridis  {pi.  98, ßg.  1),  is  a  good  example. 

Sub'fam.  4.  PsittacincB,  or  typical  Parrots.  Bill  generally  large,  broad 
at  base,  compressed,  arched,  lateral  margins  dentated  or  festooned ;  wings 
long,  pointed ;  tail  generally  short ;  tarsi  and  feet  short  and  strong.  Size 
various  ;  colors  usually  gay. 

These  parrots  are  found  in  all  the  warmer  regions  of  the  globe.  They 
mostly  inhabit  the  forests,  where  they  live  in  pairs  or  small  flocks,  climbing 
among  the  upper  branches  of  the  trees  on  the  fruits  of  which  they  live. 
Some  species,  it  is  said,  sleep  suspended  from  the  branch  of  a  tree  with 
their  heads  downwards.  Nearly  all  parrots  are  migratory,  and  move  from 
place  to  place  in  flocks  at  immense  heights  in  the  air.  They  feed  their 
young  by  disgorgement  like  the  pigeons. 

Nearly  all  the  talking  parrots  belong  here,  of  which  one  of  the  best  is ' 
the  grey  African  parrot  {Psiitacus  erytkacus),  a  plain  but  very  intelligent 
species,  common  in  Liberia  and  other  countries  of  Western  Africa.     The 
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black-headed  parrot,  P.  melanocephalus  (pi  97,  fig.  5),  is  a  very  fine 
Indian  species.     There  are  many  other  birds  belonging  to  this  group. 

Sub'fam,  5.  CacatuiTUB,  or  Cockatoos.  Bill  large,  but  generally  short 
and  very  strong ;  wings  generally  long ;  tail  long,  broad,  usually  truncate ; 
tarsi  short  and  strong.     Size  mostly  large  ;  colors  plain. 

This  group  contains  about  thirty  species,  which  are  restricted  to  Aus- 
tralia and  some  of  the  Indian  islands.  Many  of  these  birds  are  large 
species  with  pure  white  plumage  and  handsome  crests,  which  they  can 
erect  at  pleasure.  These  crests  are  sometimes  very  finely  colored,  as  in 
the  yellow-crested  cockatoo,  Cacatua  sulphurea  {pL  91,  fig.  1),  and  the 
citron-crested  (C  citrino-cristata)  and  others. 

There  is  another  genus  of  this  sub- family  which  have  nearly  black 
plumage,  with  their  tails  frequently  variegated  with  red  and  yellow,  such 
as  Banks's  cockatoo  {Calyptorhynchus  banksii),  and  Cook's  parrot  (C 
cookii),  and  others.  These  are  large  birds,  represented  by  travellers  as 
being  very  common  and  noisy  in  the  forests  of  Australia. 

Fam.  3.  PiciDiE,  OR  Woodpeckers.  A  family  of  about  two  hundred  and 
fifty  birds,  which  are  scattered  over  the  surface  of  the  whole  world.  They 
are  readily  recognised  by  their  straight  bills  and  erect  position  when 
perched. 

Sub'fam.  1.  CapitonincB,  or  Barbels.  Bill  large,  broad  at  base,  which  is 
usually  furnished  with  bristles  ;  wings  moderate,  rather  short ;  tail  generally 
short ;  tarsi  and  feet  short,  strong. 

The  birds  of  this  sub-family  are  abundant  in  all  tropical  countries.  They 
feed  on  fruits  and  insects,  and  make  nests  in  hollow  trees  or  in  holes  like 
the  woodpeckers.  The  grooved-bill  barbet,  Pogonias  suhirostris  {pi.  97, 
fig.  II),  is  an  African  spedes ;  the  green  and  orange  barbet,  Capito  viri- 
diaurantius  {pi.  91,  fig.  10),  is  a  native  of  India. 

Sub'fam.  2.  PicincB,  or  typical  Woodpeckers.  Bill  rather  long,  straight, 
broad  at  base,  upper  mandible  with  a  lateral  ridge ;  wings  generally  short ; 
tail  lengthened,  with  the  feathers  pointed ;  tarsi  short,  strong ;  toes*  long. 
Size  generally  small ;  colors  mostly  black  and  white. 

The  most  numerous  of  all  groups  of  woodpeckers,  and  comprises  birds  of 
all  countries.  The  American  species  of  this  sub-family  are  commonly 
known  by  the  name  of  sapsuckers ;  the  red-headed  woodpecker,  which 
belongs  to  another  sub-family,  being  the  only  species  called  by  the  name  of 
woodpecker  in  the  United  States. 

The  hairy  woodpecker  {Picus  villosus),  the  downy  woodpecker  (P. 
pubescens),  and  the  yellow-bellied  woodpecker  (P.  varius),  are  the  most 
common  species,  though  there  are  several  others.  They  are  very  active 
and  harmless  little  birds,  always  seen  in  pursuit  of  insects  on  the  trunks  and 
branches  of  trees. 

There  are  three  common  European  species,  known  as  Picus  major 
(pi.  98,  fig.  8),  P.  medius,  and  P.  minor.  Many  others  are  natives  of 
Asia  and  Africa,  all  of  which  partake  of  the  same  general  habits  and 
appearance  as  those  of  America.  The  Cayenne  woodpecker,  P.  cayeU' 
nensis  {pL  98,  fig.  6),  is  a  common  South  American  species. 
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Sub-fam.  4.  C^cina,  or  Chreen  Woodpeckers.  Bill  more  or  less  long, 
straight,  base  broad,  sides  with  a  lateral  ridge ;  wings  long,  pointed ;  tail 
long ;  tarsi  and  feet  short  and  strong.  Size  larger,  color  generally  green 
or  yellow. 

The  greater  number  of  the  birds  of  this  sub-family  are  confined  to  the 
old  world,  many  of  which  are  large  and  handsome  species,  with  plumage  of 
various  shades  of  green,  and  with  the  top  of  the  head  usually  bright  scarlet. 
They  live  entirely  in  the  forests.  The  green  woodpecker  of  Europe, 
Gecinus  viridis  (pi.  98,  fig.  7),  is  a  common  bird  of  that  continent,  every- 
where to  be  seen  climbing  amongst  trees  of  small  growth,  and  sometimes  in 
hedges  and  on  the  ground.  There  are  several  Indian  species  of  beautiful 
plumage ;  and  a  few  are  found  in  South  America  which  have  the  plumage 
of  dark  brown  or  cinnamon  color,  with  long  crests  of  pale  yellow,  such  as 
the  citron-colored  woodpecker  (Celeus  citrintis)  and  others. 

Sub'fam.  5.  Melanerpirue,  or  Black  Woodpeckers.  Bill  rather  long,  com- 
pressed, with  a  lateral  ridge  ;  wings  long  and  pointed ;  tail  rather  long ; 
tars V  and  feet  short.  Size  various,  color  mostly  black,  or  striped  black  and 
white. 

A  sub-family  of  exclusively  American  birds  inhabiting  the  entire  conti- 
nent. 

The  red-headed  woodpecker  (Melanerpes  erythrocephalus)  is  the  best 
known  species.  "  There  is,  perhaps,"  says  Wilson,  "  no  bird  in  North 
America  more  universally  known  than  this.  His  tricolored  plumage,  red, 
white,  and  black,  glossed  with  steel  blue,  is  so  striking  and  characteristic, 
and  his  predatory  habits  in  the  orchards  and  cornfields,  added  to  his 
numbers  and  fondness  for  hovering  along  the  fences,  so  very  notorious,  that 
almost  every  child  is  acquainted  with  the  red-headed  woodpecker. 

"Wherever  you  travel  in  the  interior  in  the  summer  you  hear  them 
screaming  from  the  adjoining  woods,  rattling  on  the  dead  limbs  of  trees,  or 
on  the  fences,  where  they  are  f)erpetually  seen  flitting  from  stake  to  stake 
on  the  roadside  before  you.  Wherever  there  is  a  tree  or  trees  of  the  wild 
cherry,  covered  with  ripe  fruit,  there  you  see  them  busy  among  the 
branches ;  he  is  fond  of  the  ripe  berries  of  the  sour  gum,  and  pays  pretty 
regular  visits  to  the  cherry  trees  when  loaded  with  fruit.  Towards  fall,  he 
often  approaches  the  barn  or  farmhouse,  and  raps  on  the  shingles  and 
weatherboards ;  he  is  of  a  gay  and  frolicsome  disposition,  and  half-a-dozen 
of  the  fraternity  are  frequently  seen  diving  and  vociferating  around  the 
high  dead  limbs  of  some  large  tree,  pursuing  and  playing  with  each  other, 
and  amusing  the  passenger  with  their  gambols."  He  inhabits  the  whole  of 
North  America,  passing  the  winter  in  the  extreme  south. 

There  are  two  species  found  in  western  North  America,  which  are 
related  to  the  red-headed  woodpecker,  Lewis's  woodpecker  {M.  torquattis) 
and  the  red.  woodpecker  (M.  ruber). 

The  other  birds  of  this  group  are  peculiar  to  Mexico  and  South  America. 

Sub-fam.  6.   Colaptince,  or  Ground  Woodpeckers.     Bill   long,  curved, 
broad  at  base,  compressed ;  wings  long ;  tail  rather  long ;  tarsi  short ;  toes 
long.    Size  rather  large ;  colors  green  and  yellow. 
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A  group  composed  of  about  a  dozen  American  woodpeckers  and  a  few 
which  are  natives  of  India. 

The  golden- winged  woodpecker  or  flicker  of  the  United  States  {Colaptus 
auratus)  is  the  best  known.  He  is  a  very  elegant  bird,  with  plumage  of 
dark  umber,  transversely  marked  with  black  on  the  upper  parts  of  his 
body,  below  of  very  delicate  fawn-color,  with  a  broad  crescent  of  deep 
black.  He  is  well  known  to  our  country  people  and  to  all  amateur  sports- 
men, who  are  attracted  by  his  size  and  handsome  appearance,  though  not 
very  readily  shot  on  account  of  his  easily  excited  suspicions  and  quick 
movements. 

Several  species  intimately  resembling  the  yellow-winged  woodpecker 
have  been  discovered  in  California  and  Mexico. 

The  Indian  species  are  smaller  birds  of  similar  general  habits. 

Stib-fam,  7.  Yuncincey  or  Wrynecks.  Bill  short,  straight,  acute ;  wings 
moderate  and  pointed  ;  tail  moderate,  rounded,  composed  of  soft  feathers ; 
tarsi  and  feet  short.     Size  small,  colors  plain. 

Three  birds  only  are  contained  in  this  sub-family ;  the  only  one  of  which 
the  history  is  well  known  is  the  wryneck  of  Europe,  Yunx  torquilla  (pi,  98, 
ßg.  9),  so  called  from  its  having  a  peculiar  twisting  motion  of  the  head  and 
neck.  Its  principal  food  is  ants,  which  it  obtains  by  pecking  away  the 
earth  from  about  their  nests,  and  then  allowing  the  insects  to  adhere  to  its 
glutinous  tongue.     It  is  found  throughout  Europe. 

Fam.  4.  CüCüLiDiE,  OR  Cuckoos.  A  family  of  birds  very  difierent  in 
form  and  manner  from  the  preceding  climbers,  and  much  more  resembling 
the  perching  birds.  They  have,  however,  the  peculiar  form  of  foot  which 
characterizes  the  other  climbers,  and  by  which  they  may  be  recognised. 

There  are  about  one  hundred  and  fifty  species  of  cuckoos,  which  are 
found  in  all  the  countries  of  the  world. 

Sub-fam.  I.  Indicatorince,  or  Honey  Guides.  Bill  short,  broad  at  base, 
curved,  compressed ;  wings  long,  pointed ;  tail  moderate,  emarginated ; 
tarsi  and  feet  short.     Size  small,  colors  plain. 

Contains  about  ten  little  birds  of  Africa  and  India,  which  have  obtained 
the  names  of  honey  guides  from  the  fact  that  they  are  usually  observed  in 
the  vicinity  of  nests  of  wild  bees.  The  honey  from  those  is  said  to  be 
their  chief  food,  in  the  obtaining  of  which  they  are  frequently  attacked  by 
the  bees  and  stung  to  death.  The  best  known  are  the  greater  and  smaller 
honey  guides  of  Africa  {Indicator  major  and  minor),  which  inhabit  Liberia 
and  other  countries  of  Western  Africa. 

Sub-fam,  2.  Saurotherince,  or  Chround  Cuckoos.  Bill  long,  straight, 
hooked  at  the  tip,  compressed  ;  wings  moderate,  rounded ;  tail  lengthened ; 
tarsi  and  feet  long  and  robust.     Size  rather  large. 

A  sub-family  of  about  six  birds  only,  which  are  exclusively  American. 
Several  species  which  are  found  in  Mexico  and  California  habitually 
frequent  the  ground,  on  which  they  run  with  great  swiftness.  They  are 
partial  to  dry,  bushy  places,  and  are  very  shy  and  difficult  to  approach. 
Their  food  consists  of  reptiles,  insects,  and  other  small  animals. 

Sub'fam.  3.    Coccyxifue,  or  CurvedJ}iU  Cuckoos.    Bill  arched,  com- 
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pressed,  rather  long ;  wings  moderate,  rounded ;  tail  long ;  tarsi  and  feet 
long.     Size  small,  colors  plain. 

This  group  is  composed  of  rather  an  anomalous  collection  of  Cuckoos, 
natives  of  all  parts  of  the  world  except  Europe.  Africa  and  South 
America  produce  much  the  larger  number  of  species. 

The  two  North  American  cuckoos  {Coccyzus  americanus  and  C. 
erythrophthaJmns)  belong  here.  The  former,  or  yellow-billed  cuckoo,  is  quite 
frequently  seen  and  oftener  heard,  as  it  is  most  generally  perched  in  a  tree 
of  thick  foliage,  and  has  a  loud  note.  It  is  a  plain-colored  though  rather 
elegant-looking  bird,  with  glossy  drab  plumage  above  and  pure  white 
below,  arriving  early  in  May  in  the  northern  States.  Unlike  the  cuckoo 
of  Europe  this  bird  has  sufficient  regard  for  its  reputation  to  have  a  home 
of  its  own,  which  is  generally  constructed  in  the  orchard  or  an  isolated  fruit 
tree.  Its  note  is  something  similar  to  the  syllables  kow-e,  rapidly  repeated, 
from  which  it  has  acquired  the  name  of  "  cow-bird"  in  some  districts. 

The  red-eyed  or  black-billed  cuckoo  is  not  so  numerous,  but  very  similar 
in  habits  and  appearance. 

Sub'fam,  4,  CrotophagiruB,  or  Anis.  Bill  rather  long,  arched,  and  much 
compressed  ;  wings  short,  rounded ;  tail  long,  broad ;  tarsi  and  feet  long. 
Size  various  ;  colors  generally  dull,  sometimes  black. 

This  assemblage  of  birds  is  confined  to  tropical  regions,  and  is  composed 
of  about  twenty  species  of  very  dissimilar  general  appearance. 

The  American  species,  or  anis,  as  they  are  usually  called,  are  black  birds 
with  singularly  compressed  and  elevated  upper  mandibles,  in  fact  having 
the  appearance  of  a  prominent  appendage  in  front.  They  inhabit  the 
West  Indies  and  South  America,  being  partial  to  cultivated  grounds,  pas* 
tures,  and  meadows,  through  the  thickest  grass  of  which  they  readily  make 
their  way  by  means  of  their  ploughshare-like  bills,  in  pursuit  of  grasshoppers 
and  other  insects  on  which  they  subsist.  The  common  ani  {Crotophaga 
ani)f  the  greater  ani  (C.  major),  and  the  grooved-bill  ani  (C.  sulcirostris) 
are  common  species.     The  latter  has  been  observed  in  Mexico. 

Sub-fam.  5.  Cuculince,  or  Cuckoos,  Bill  broad,  curved,  compressed; 
wings  long,  pointed;  tail  long,  graduated;  tarsi  short,  feet  strong.  Size 
rather  large  ;  colors  various. 

A  large  sub-family,  entirely  confined  to  the  old  world.  Nearly  all  the 
species  are  found  in  the  warmer  regions  of  Asia  and  Africa,  two  only  being 
regarded  as  properly  European  birds.  They  are  the  crested  cuckoo  (Ozt/' 
lophus  glandarius)  and  the  common  cuckoo  (Cuculus  canorus). 

The  latter  is  one  of  the  birds  of  Europe  which  has  attracted  attention 
from  the  earliest  period,  and  has  found  a  place  in  the  literature  of  all  Euro- 
pean nations.  He  is  a  plain-plum  aged  bird,  of  deep  bluish  grey  above,  and 
white  with  blackish  bars  beneath  the  body. 

"  There  are  few  birds,"  as  Sir  William  Jardine  observes,  "  which  have 
excited  so  much  interest  as  the  common  cuckoo.  Its  note  in  spring  herald- 
ing the  return  of  sunny  skies  and  bursting  vegetation,  carries  with  it  dear 
associations  in  every  country  where  it  is  known ;  while  the  singular  provi- 
sion of  its  making  use  of  the  nests  of  other  birds  in  which  to  deposit  its 
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eggs  has  created  an  interest  and  curiosity  to  ascertain  its  history.  It  has 
been  ascertained  without  doubt  that  the  European  cuckoo  and  several 
foreign  species  deposit  their  eggs  in  the  manner  we  have  alluded  to^  not 
attending  afterwards  to  the  fate  of  the  egg  nor  to  the  after-rearing  of  the 
young.  In  choosing  the  nest  for  the  reception  of  its  eggs,  it  has  been 
remarked  that  those  of  insect-eating  birds  (like  itself)  chiefly  are  selected. 
The  young  bird  is  endowed  with  a  remarkable  feeling  to  get  rid  of  its 
companions  in  the  nest,  which  is  continued,  it  is  said,  for  twelve  days  ;  after 
which  time,  if  it  has  been  unsuccessful  in  its  eflbrts,  it  remains  quiet  and 
at  peace  with  its  neighbors.  It  is  attended  to  for  a  certain  time  by  it« 
foster  parents,  and  afterwards  left  to  itself.  The  young  remain  in  the  sum- 
mer longer  than  the  old  birds,  as  we  have  frequently  seen  them  late  in 
August,  at  which  time  they  utter  a  note  or  whistle  very  dissimilar  to  the 
cuck-oo  of  the  love  season." 

The  cuckoo  is  spread  over  the  whole  of  Europe,  decreasing  in  numbers 
in  the  north.    It  subsists  entirely  on  insects. 

Several  other  species  have  been  discovered  in  Asia  and  Africa,  very 
similar  in  appearance  to  the  common  bird,  and  they  are  supposed  to  be 
also  similar  in  habits  and  history. 

Several  small  African  species,  sometimes  called  golden  cuckoos  {Chalcites 
auratus,  and  others),  have  very  splendid  golden-green  plumage,  and  are  the 
most  beautiful  of  this  family.  One  of  these  is  worthy  of  special  notice 
from  the  fact  that  it  was  named  by  the  celebrated  naturalist  and  traveller 
Le  Vaillant  in  honor  of  a  faithful  Hottentot  servant  who  accompanied  him 
during  one  of  his  expeditions,  and  continues  to  be  known  by  his  name,  as 
"  Klaas'  cuckoo"  (C.  klaasii). 


Order  IV.    CoLUMBiE,  Pigeons  and  Doves. 

Contains  an  assemblage  of  birds  of  elegant  forms,  and  much  isolated  in 
appearance  and  general  characters  from  all  other  birds.  They  are  said  to 
live  almost  invariably  in  pairs,  and  one  of  their  chief  characters  is  that 
they  feed  their  young  by  disgorging  the  food  previously  swallowed  by  the 
parent. 

All  the  species  are  known  by  the  names  of  pigeons  and  doves,  and  they 
inhabit  all  the  countries  of  the  world. 

Fam.  1.  CoLUMBiDiE  (ouly  family). 

Sub'fam,  1.  Treronince,  or  Tree  Pigeons.  Bill  short,  ends  of  both  man- 
dibles knobbed  or  thickened ;  wings  moderate,  strong ;  tail  broad,  truncate ; 
tarsi  very  short,  generally  feathered,  feet  robust.  Size  rather  large ;  colors 
gay. 

The  birds  of  this  sub-family  are  restricted  to  India  and  the  Asiatic 
islands.  Many  of  them  are  large  and  showy,  living  entirely  in  trees  and 
mostly  found  in  the  depths  of  the  forests,  on  the  fruits  obtained  in  which 
they  subsist. 

The  aromatic  pigeon  (Treron  aromatica),  an  Indian  species,  is  remark« 
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able  on  account  of  its  plumage  having  a  spice-like  flavor.  One  genus  of 
this  group  (Ptilonopus)  contains  several  species  found  in  the  islands  of  the 
Pacific,  which  have  very  fine  green  and  red  plumage,  and  are  amongst  the 
most  handsome  of  the  pigeons. 

Sub'fam,  2.  Columbince,  or  Pigeons.  Bill  moderate,  slender,  base  covered 
with  a  tumid  skin ;  wings  moderate,  pointed ;  tail  various,  generally  ample 
and  truncate ;  tarsi  short,  feet  robust.     Size  various. 

This  assemblage  contains  all  the  familiar  birds  of  Europe  and  North 
America  usually  known  by  the  names  of  pigeons  and  doves,  as  well  as 
many  others  only  known  to  inhabit  the  wilds  of  Asia  and  Africa.  The 
European  species  are  the  best  known,  one  of  which  is  the  original  of  the 
domestic  pigeon.  It  is  the  rock  pigeon,  Columba  livia  {pi.  96,  fig.  12),  a 
bird  common  in  many  parts  of  Europe,  living  and  rearing  its  young  in  the 
holes  or  fissures  of  rocks.  It  is  abundant  in  many  places  on  the  coasts  of 
England  and  Scotland.  Its  manners  are  represented  as  very  similar  to 
those  of  the  domesticated  pigeon ;  when  in  search  of  food  it  walks  with 
facility,  and  has  the  same  manners  and  gestures  during  courtship  as  may 
be  observed  in  the  common  bird  of  the  city.  The  rock  dove  has  the  entii'e 
plumage  plain,  dark-lead  color,  with  a  white  space  on  its  back.  All  the 
pigeons  known  as  tumblers,  croppers,  carriers,  fantails,  and  many  others, 
are  considered  as  being  derived  from  this  one  species. 

The  blue-backed  dove,  C.  anas  {pi.  96,  fig.  13),  is  a  species  nearly  allied 
to  the  preceding.  The  ringdove  (C  palumbus)  is  the  largest  of  the 
European  species.     It  has  never  been  domesticated. 

One  of  the  most  elegant  as  well  as  favorite  European  species  is  the 
turtle-dove,  C.  furtur  {pi.  96,  fig.  15).  It  is  a  plain  little  bird  with  greyish- 
blue  plumage,  spending  the  summer  in  central  and  southern  Europe,  and 
migrating  southwards  in  the  autumn.  It  lives  in  the  woods,  and  its  notes  in 
the  spring  are  peculiarly  sweet  and  plaintive. 

Several  North  American  pigeons  belong  here,  the  largest  of  which  are 
several  species  found  in  the  Rocky  Mountains  and  the  western  territory  of 
the  United  States.  But  there  is  no  species  so  universally  known,  nor 
which  appears  in  such  numbers,  as  the  passenger  pigeon  or  wild  pigeon 
{Ectopütes  migratorius),  a  bird  which  is  distributed  throughout  the  United 
States.  It  is  a  very  graceful  and  handsome  plumaged  bird,  with  dark  lead- 
colored  plumage  above  and  reddish  beneath  the  body. 

"The  multitudes  of  wild  pigeons,"  says  Audubon,  "in  our  woods  are 
astonishing.  In  the  autumn  of  1813  I  left  my  house  at  Henderson,  on  the 
banks  of  the  Ohio,  on  my  way  to  Louisville.  A  few  miles  beyond  Har- 
densburgh  I  observed  the  pigeons  flying  in  greater  numbers  than  I  though* 
I  had  ever  seen  them  before,  and  feeling  an  inclination  to  count  the  flocks 
that  might  pass  within  the  reach  of  my  vision,  I  dismounted,  and  found 
that  163  flocks  passed  in  twenty-one  minutes.  I  travelled  on,  and  still  met 
more  the  further  I  proceeded.  The  air  was  literally  filled  with  pigeons,  the 
light  of  noonday  was  obscured  as  by  an  eclipse,  and  the  continued  buzz  of 
wings  had  a  tendency  to  lull  my  senses  to  repose." 

Another  and  great  favorite  is  the  Carolina  or  tturtle-dove  {E.  carolu 
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nensis),  a  piain,  but  very  pretty  bird,  frequently  to  be  seen  in  the  woods 
and  fields,  and  like  the  turtle  of  Europe  it  is  one  of  the  first  to  announce 
the  advent  of  spring  by  its  harmonious  but  rather  melancholy  cooings. 

Many  other  birds  belong  here,  of  the  greater  part  of  which  little  is 
known. 

Sub'fam.  3.  GourincB,  or  Grround  Pigeons.  Bill  moderate,  rather  slender, 
straight,  apex  strong;  wings  moderate,  pointed;  tail  moderate,  rounded; 
tarsi  and  feet  rather  long,  robust.     Size  very  various. 

Contains  a  large  number  of  pigeons  which  live  habitually  on  the  ground. 
They  are  most  numerous  in  tropical  countries,  though  a  few  species  have 
been  discovered  to  inhabit  the  extreme  southern  limits  of  the  United  States 
in  summer.  Of  these  the  Zenaida  dove  (Zenaida  amabilis)  is  one  of  the 
most  remarkable.  It  occasionally  visits  Florida,  and  is  said  to  be  very 
gentle  in  its  manners,  and  to  possess  a  voice  of  remarkable  softness. 

The  little  bird-like  dove  (Chamcepelia  passerina)  is  another,  which  has 
been  observed  in  Florida,  and  more  abundant  than  the  preceding.  It  is  a 
very  small  species,  and  is  often  tamed. 

The  two  largest  birds  of  the  family  of  pigeons  belong  to  this  assemblage. 
They  are  the  crowned  pigeon  and  the  queen's  pigeon  (Goura  coronata  and 
G,  victoria),  both  of  which  are  considerably  larger  than  common  fowls. 
They  are  much  alike  in  general  appearance,  having  fine  ashy  blue  plumage 
and  beautiful  erect  crests,  and  inhabit  the  large  islands  of  the  Indian 
archipelago. 

Numerous  other  beautiful  pigeons  and  doves  belong  here,  which  are 
found  in  all  warm  countries.  Goura  omenta  {pi.  96,  fig.  14)  is  an  Indian 
species.  « 

Sub'fam.  4.  DidincB,  or  Dodos.  Bill  longer  than  the  head,  much  curved 
towards  the  tip,  which  is  hooked  and  acute ;  tarsi  short»  robust ;  feet 
strong  ;  wings  and  tail  unknown.     Size  large. 

This  sub-family  has  been  founded  on  one  bird  only,  which  is  called  ''  the 
dodo"  by  some  early  voyagers  to  the  island  of  Mauritius,  which  it  formerly 
inhabited.  It  is  now  supposed  to  be  extinct,  and  no  perfect  specimen  is 
known  to  exist,  though  several  fragments  are  preserved  in  European 
museums.  It  is  represented  as  having  been  a  large  bird,  somewhat  resem- 
bling a  turkey,  and  to  have  lived  on  the  ground  in  the  forests  of  palm  trees, 
on  the  fruits  of  which  it  subsisted. 


Order  V.    Gasaavm. 

This  order  consists  of  the  common  fowls,  pheasants,  grouse,  turkeys,  and 
other  birds  of  similar  manners  and  character.  They  are  invariably  formed 
essentially  for  living  upon  dry  ground.  Their  food,  with  few  exceptions,  is 
entirely  vegetable,  and  their  chief  support  is  derived  from  the  seeds  and 
grains  of  plants.  Many  of  them  eat  also  the  green  or  leafy  portions,  and 
are  in  this  respect  nearly  peculiar  among  birds.  Almost  all  of  them  have 
large  crops  or  craws,  and  extremely  muscular  and  powerful  gizzards. 
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The  GallinaB  are  for  the  greater  part  very  sociable  birds,  and  many 
species  are  readily  domesticated.  They  are  more  practically  useful  to  man 
than  all  other  birds  together. 

Fam.  1.  CRAciDiE,  OR  CüRAssowB.  A  family  of  birds  principally  found  in 
Mexico  and  Central  America,  and  known  by  the  names  of  curassow  birds, 
penelopes,  guans,  Mexican  turkeys,  and  others. 

There  are  about  thirty-five  species. 

Sub'fam.  1.  Penelopince,  or  Guans.  Bill  moderate,  slender;  nostrils 
large ;  wings  short,  rounded ;  tail  long ;  legs  and  feet  long  and  robust ; 
sides  of  the  head  and  throat  more  or  less  naked.    Size  large. 

These  birds  inhabit  South  America,  mostly  residing  in  the  forests  and 
subsisting  on  iruits  and  insects,  which  they  are  represented  as  pursuing  in 
the  morning  and  evening.  They  construct  their  nests  in  trees,  and  are 
habitually  wary  and  difficult  to  approach.  The  crested  penelope  {Penelope 
cristata)  appears  to  be  common. 

Sub'fam,  2.  CracincB,  or  Curassows.  Bill  generally  long,  curved,  com- 
pressed ;  wings  short,  rounded ;  tail  long ;  tarsi  and  feet  very  strong  and 
lengthened ;  head  crested.    Size  large. 

The  curassow  birds  are  found  mostly  in  Mexico  and  Central  America, 
in  the  countries  of  which  they  are  domesticated  to  some  extent,  and 
hence  are  sometimes  called  Mexican  turkeys.  They  are  large  birds,  gene- 
rally of  plain  black  plumage,  with  erect  handsome  crests.  The  red 
curassow,  Crax  rubra  {pi.  96,  ßg.  10),  is  one  of  the  species  frequently  met 
with. 

Fam.  2.  MEOAPoniDiE.  A  small  family  of  about  twelve  or  fifteen  species 
of  birds  inhabiting  Australia  and  the  Pacific  islands.  They  are  large  birds, 
having  very  thick  and  strong  legs,  and  short  curved  bills,  said  to  live 
mostly  on  berries. 

Sub'fam  1.  Taüegallince.  Bill  moderate,  rather  robust,  curved  towards 
the  tip ;  wings  moderate,  rounded ;  tail  long ;  tarsi  very  thick  and  length- 
ened ;  feet  robust.    Size  large. 

Contains  three  birds  only,  which  are  natives  of  Australia  and  New 
Guinea,  where  they  have  acquired  the  name  of  bush  turkeys.  They  are 
mostly  observed  in  small  flocks  on  the  ground,  and  when  apprised  of  danger 
seek  safety  by  running  into  the  deepest  thickets,  or  into  the  recesses  of  the 
forest.  The  bush  turkey  of  Australia  (Ta22eg'aKti^/a/Aam£)  is  the  only  com- 
mon species  in  collections. 

Sub'fam.  2.  Megapodince,  or  Mound  Birds.  Bill  moderate,  rather  weak ; 
wings  short,  rounded ;  tail  rather  short ;  tarsi  and  feet  very  robust.  Size 
smaller. 

The  birds  of  this  sub-family  are  found  only  in  the  Asiatic  islands  and 
Australia.  Some  of  the  species,  particularly  one  which  inhabits  Australia 
{Megapodius  tumulus),  build  very  curious  mounds  of  a  large  size  for  the 
purpose  of  depositing  their  eggs  therein.  These  mounds  have  been  observed 
upwards  of  twenty  feet  in  circumference  and  ten  feet  high,  and  are  com- 
posed of  sand  and  vegetable  matter. 

Fam.  3.  PHAsiANiDiE,  Pheasants,  Peacocks,  and  Fowls.    All  the  birds 
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.of  this  family  are  restricted  to  the  old  world.  They  are  the  most  beautiful 
of  the  gallinaceous  birds,  and  have  no  superiors  in  the  whole  feathered 
creation. 

Few  of  these  birds  have  been  domesticated,  and  they  are  generally  not 
highly  prized  for  other  qualities  than  their  beauty  of  plumage. 

StA'fam.  1.  PavoniTus,  or  Peacocks.  Bill  moderate,  compressed,  curved ; 
wings  short,  rounded;  tail  long,  with  the  upper  tail  coverts  very  much 
lengthened  and  extending  beyond  the  tail ;  tarsi  long,  robust ;  feet  strong. 
Size  various,  generally  large  ;  colors  generally  very  beautiful. 

This  sub-family  is  composed  of  some  of  the  most  magnificent  of  birds. 
The  peacocks,  of  which  there  are  two  species,  belong  here ;  both  inhabit 
India  and  its  islands,  and  they  present  plumage  certainly  not  surpassed  by 
that  of  any  other  known  birds. 

We  find  the  splendor  of  the  common  peacock,  Pavo  cristcUus  {pi.  96^ 
fig.  5),  mentioned  at  a  very  early  period.  It  attracted  the  notice  of  the 
mariners  of  Solomon,  in  the  time  of  whom  it  appears  to  have  been  well 
known.  It  was  afterwards  discovered  by  the  army  of  Alexander,  by 
whom  it  was  so  much  admired  that  he  imposed  a  penalty  on  its  destruc- 
tion. Hence  it  became  known  to  Greece,  Rome,  and  to  Europe  gene- 
rally. 

Peacock  shooting  is  a  favorite  amusement  in  India,  where  in  some  dis- 
tricts they  are  abundant.  "  About  the  passes  in  the  Jungletery  district," 
says  Colonel  Williamson, ''  I  have  seen  such  numbers  of  pea  fowls  as  have 
absolutely  surprised  me.  Whole  woods  were  covered  with  their  beautiful 
plumage,  to  which  a  rising  sun  imparted  additional  brilliancy.  The  small 
patches  of  plain  among  the  long  grass,  most  of  them  cultivated,  and  with 
mustard  then  in  bloom,  which  induced  the  birds  to  feed,  increased  the 
beauty  of  the  scene;  and  I  speak  within  bounds  when  I  assert,  that 
there  could  not  have  been  less  than  twelve  or  fifteen  hundred  pea  fowls 
of  various  sizes,  within  sight  of  the  spot  where  I  stood  for  near  an 
hour. 

"  When  they  are  in  numbers  scattered  in  a  jungle  it  is  easy  to  get  a  shot, 
but  I  have  always  found  much  difliculty  when  the  birds  flock  together,  as 
they  frequently  do,  to  the  amount  of  forty  or  fifty.  At  such  times  it  is  not 
easy  to  raise  them.  When  on  the  wing,  they  fly  heavy  and  strong,  gene- 
rally within  an  easy  shot ;  but  if  only  winged,  they  speedily  recover,  and  if 
not  very  closely  pursued  will  nine  times  out  of  ten  disappear." 

It  is  worthy  of  notice  that  domestication  has  not  changed  the  appear- 
ance of  the  peacock  in  the  slightest  degree,  though  nearly  all  other  birds 
and  quadrupeds  have  been  more  or  less  subject  to  variety  from  this 
source. 

The  other  known  species  is  the  Java  peacock  (P.  muticus),  of  which 
little  is  known,  though  it  is  now  frequently  seen  in  museums.  It  has  the 
neck  brilliant  green  instead  of  blue  as  in  the  common  species,  and  differs 
in  other  respects,  though  presenting  a  similar  general  appearance.  It  is 
not  domesticated. 

Another  superb  bird  d*  this  group,  scarcely  inferior  in  beauty  to  the  pea- 
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cocks,  is  the  Argus  pheasant,  Argus  giganteus  {pi.  96,  fig.  8).  It  is  a 
native  of  Sumatra,  and  is  supposed  also  to  inhabit  continental  Asia  as  far 
north  as  China.  In  size  the  Argus  is  not  much  superior  to  the  common 
fowl,  but  the  great  length  of  the  wing  and  tail  feathers  makes  it  appear 
much  larger.  It  is  almost  impossible  to  convey  by  description  only  any 
idea  of  the  blending  of  colors  in  this  magnificent  bird.  The  throat  and 
cheeks  are  naked.  The  lower  part  of  the  body  is  reddish-brown,  every 
feather  regularly  spotted  with  yellow  and  black;  the  upper  parts  are 
covered  with  large  black  spots  separated  by  lines  of  ochre-yellow;  the 
upper  tail  coverts  are  clear  yellow  and  the  tail  deep  chestnut.  The  wing 
feathers  are  spotted  with  green  and  shades  of  brown  in  the  most  beautiful 
manner.     The  Argus  has  not  been  domesticated. 

The  diamond  pheasant  {Polyplectron  chinguis)  and  several  other  birds 
of  splendid  plumage  are  arranged  here,  nearly  all  of  which  are  natives  of 
India. 

Sub-fam.  2.  Phasianince,  or  Pheasants.  Bill  moderate,  strong,  straight, 
and  slightly  arched  at  the  tip ;  wings  short,  rounded ;  tail  greatly  length- 
ened ;  tarsi  and  feet  very  strong.  Size  various ;  colors  generally  very 
beautiful. 

Another  group  of  splendid  birds  exclusively  belonging  to  the  old  world. 
The  pheasant  of  Europe,  Phasianus  colchicus  {pi.  96,  fig.  6),  now 
distributed  over  the  entire  continent,  is  well  ascertained  to  have  been 
introduced  from  Asia  by  the  ancient  Greeks.  Its  plumage  is  of  the  most 
beautiful  glossy  chestnut  color,  with  black  crescent-shaped  marks.  Its 
favorite  haunts  are  thick  or  tangled  woods  near  streams,  where  it  passes 
the  night,  but  betaking  itself  to  the  open  fields  during  the  day  in  search  of 
food.  It  walks  and  runs  much  in  the  same  manner  as  the  common  fowl, 
which  it  greatly  resembles  in  its  manners. 

The  most  beautiful  of  pheasants  and  one  of  the  most  splendid  of  birds  is 
the  golden  pheasant,  P.  picttis  {pi.  96,  fig.  7),  which  is  a  native  of  China. 
Its  plumage  is  almost  entirely  of  golden  yellow,  barred  with  red  and  black. 
It  is  called  in  China  "  kinki,"  or  golden-flower  fowl,  and  is  kept  extensively 
in  domestication. 

The  silver  pheasant  {P.  nycthemerue)  is  another  fine  species.  Its  entire 
plumage  is  beautiful  silvery  white  with  black  lines,  and  the  head  adorned 
with  a  long  crest  of  glossy  purple  feathers. 

The  fire-backed  pheasant  {Euplocomus  ignittts)  and  several  other  species 
of  the  same  genus  belong  here,  as  do  also  the  curious  and  very  handsome 
homed  pheasants,  of  which  the  most  common  species  is  the  golden- 
breasted,  Tragopan  hastingsii  {pL  96,  fig.  9).  They  have  fine  red  and 
white  plumage,  and  are  peculiar  for  possessing  fleshy  protuberances  about 
the  head  resembling  horns.  They  are  also  Asiatic  birds,  but  are  little 
known. 

Sub'fam.  8.  Oallina,  or  Fowls.    Bill  moderate,  curved  towards  the  tip ; 
wings   moderate,  rounded;    tail  lengthened,   frequently  compressed  aad 
arched ;  tarsi  and  feet  robust  and  rather  long.     Size  smaller  than  pre- 
ceding ;  colors  gay. 
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This  group  is  composed  of  species  of  wild  cocks  ftmaa  several  of  which 
the  domestic  poultry  is  probably  derived.  They  are  all  natives  of  India 
and  the  adjacent  islands,  frequenting  the  forests.  They  are  remarkable  for 
their  pugnacity,  especially  when  questions  regarding  their  females  have  to 
be  settled,  and  all  the  species  crow  in  a  manner  more  or  less  resembling 
the  cock  of  the  farmyard. 

It  is  difficult  to  determine  which  of  the  wild  species  have  been  domesti- 
cated, as  varieties  of  the  latter  occur  which  resemble  several,  though  natu- 
ralists are  apparently  quite  justified  in  pointing  out  at  least  two  species, 
which  are  the  Malay  cock  (Oallus  giganteus)  and  the  jungle  cock  (O. 
bankiva).  The  former  is  a  large  and  rather  clumsy  bird,  long  domes- 
ticated in  the  islands  of  Java  and  Sumatra,  and  is  very  probably  the 
original  stock  of  all  the  large  and  more  peaceable  birds  of  the  common  fowl 
(pi.  95, ßgs.  10,11). 

The  jungle  cock  is  the  forefather  of  the  gamecock,  and  joint  iMrogenitor 
of  many  and  various  colored  crossbreeds  between  it  and  the  <4iqpring  of 
the  Malay  cock,  and  possibly  of  others.  He  inhabits  continental  India, 
and  is  clothed  in  fine  red  and  golden  orange  plumage,  much  resembling 
that  of  the  well  known  game  birds,  though  he  is  considerably  smaller. 
This  species  is  yet  abundant  in  the  forests  and  jungles  of  India,  in  which 
country  he  has  been  domesticated  from  time  immemorial.  There  are, 
however,  no  traces  of  the  manner  or  period  in  which  he  was  introduced 
into  Europe,  though  known  familiarly  at  the  earliest  date  of  recorded  his- 
tory, both  as  a  delicaqy  for  the  table  and  for  his  pugnacious  character. 

Cockfighting  was  carried  to  a  great  extent  by  the  Hindoos  long  prior  to 
the  invasion  of  Alexander,  but  seems  originally  to  have  partaken  somewhat 
of  the  character  of  a  religious  rite,  as  did  many  games.  This  amusement 
was  practised  by  the  ancient  Greeks  and  Romans,  and  by  them  traiDsmitted 
to  modem  times. 

The  bronzed  cock  (O.  ceneus),  the  fork-tailed  cock  (G.  furcatus),  and 
Sonnerat's  cock  (6.  sonneratii),  are  other  species  which  also  inhabit  India. 

Sub-fam.  4.  Meleagritus,  or  Turkeys.  Head  and  neck  bare,  and  gene- 
rally hairy  and  carunculated ;  bill  moderate,  strong;  wings  short;  tail 
moderate;  tarsi  and  feet  very  robust.  Size  various,  frequently  large; 
colors  dark. 

This  sub-family  comprises  the  turkeys,  of  which  there  are  two  species, 
and  the  Guinea  fowls,  of  which  there  are  five. 

The  common  turkey,  Mekagris  gallopavo  (pL  95,  ßg.  12),  is  &  native 
of  the  forests  of  North  America,  and  was  formerly  distributed  throughout 
the  entire  country.  It  has  now,  however,  become  extinct  or  nearly  so  in 
the  States  on  the  Atlantic  seaboard,  but  is  still  abundant  in  the  west  and 
south.  The  turkey  is  strictly  gregarious,  and  flocks  of  several  hundreds 
are  generally  seen  together;  their  movements  from  place  to  place  are 
entirely  performed  on  foot,  and  when  apprehensive  of  danger  they  usually 
trust  to  their  legs  rather  than  resort  to  flight.  It  is  said,  however,  that  they 
are  capable  of  flying  a  short  distance  with  great  swiftness,  and  that  when 
their  progress  is  impeded  by  a  river,  after  a  considerable  delay  and  exam! 
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nation,  they  ascend  to  the  tops  of  the  neighboring  trees,  and  at  the  cluck  of 
their  leader  launch  into  the  air  for  the  opposite  shore.  Their  favorite 
food  consists  of  aeorns  and  other  nuts  found  in  the  forest,  but  they  also 
devour  with  avidity  Indian  com,  berries,  insects,  lizards,  and  in  fact  almost 
anything  capable  of  sustaining  life.  Since  the  discovery  of  America  the 
turkey  has  been  extensively  domesticated  in  all  civilized  countries. 

Another  and  very  beautiful  species  of  turkey  has  been  discovered  within 
a  few  years  in  Honduras.  Its  habits  and  manners  are  little  known,  but 
represented  as  very  similar  to  the  common  species.  It  is  domesticated 
among  the  inhabitants  of  Central  America,  and  is  probably  extensively 
diffused  over  the  country  in  a  wild  state. 

The  Guinea  fowls  are  natives  of  Africa,  where  they  frequent  the  forests 
principally  in  the  neighborhood  of  rivers.  They  associate  in  flocks  of 
many  hundreds,  and  are  said  to  commit  great  depredations  on  the  crops  of 
the  colonists  and  natives.  Their  food  consists  of  grain,  rice,  grasshoppers, 
and  various  insects.  Several  species  of  wild  Guinea  fowl  are  found  in 
Liberia  and  other  countries  of  Western  Africa. 

The  common  species,  Numida  meleagris  {pi  96,  fig,  18),  is  abundant  in 
the  country  from  which  it  has  taken  its  name.  There  are  several  other 
and  larger  species,  none  of  which  have  been  domesticated. 

Sub'fam,  5.  Lophophorince,  or  Shining  Pheasants.  Bill  moderate,  broad 
at  base,  upper  mandibles  projecting ;  wings  moderate ;  tail  large  and  broad ; 
tarsi  and  feet  rather  short,  but  very  robust  Size  rather  large;  colors 
metallic  and  very  handsome.  ^ 

A  few  beautiful  birds  of  the  Himalayah  Mountains  compose  this  group, 
the  most  splendid  of  which  is  the  fire  pheasant  {Lophaphorus  reftdgens). 
Its  plumage  has  a  deep  black  for  its  ground  color,  but  with  metallic  tints 
of  every  hue.  It  is  said  to  be  abundant  in  the  ranges  of  the  Himalayah 
Mountains  and  to  take  wing  readily,  uttering  a  loud  whistle,  and  that  its 
food  consists  principally  of  bulbous  roots  and  insects. 

Fam.  4.  TETRAONiDiE,  OR  Grouse  AND  Partridges.  Is  composcd  of  the 
birds  familiarly  known  by  the  names  of  grouse,  partridges,  quails,  and 
others,  all  of  which  are  frequently  alluded  to  as  game  birds.  They  are 
generally  birds  of  plump  form  and  with  plumage  of  dull  colors.  Their 
flesh  is  highly  esteemed  as  an  article  of  food. 

Sub'fam,  1.  PerdicincB,  or  Partridges  of  the  Old  World.  Bill  short, 
curved ;  wings  moderate,  rounded ;  tail  short ;  tarsi  and  feet  moderate,  but 
strong.  *  Size  generally  small ;  colors  plain. 

Contains  all  the  partridges  of  the  old  world,  of  which  there  are  nearly 
seventy  species.  These  are  most  abundant  in  India  and  other  countries 
of  Asia,  two  only  being  found  in  Europe.  Of  these  the  red  partridge.  Per- 
dix  rubra  {pi  96,  fig.  4),  is  the  larger,  and  one  of  the  handsomest  birds  of 
the  genus.  It  is  found  plentifully  in  the  South  of  Europe,  where  it  inhabits 
cultivated  grounds,  and  is  hunted  like  the  other  species. 

The  grey  partridge,  P.  cinerea  {pi  96,  fig.  3),  is  the  smaller  of  the 
European  species,  but  is  abundant  throughout  the  continent.  It  is  a  plain- 
colored  but  elegant  bird,  living  in  fields  or  other  cultivated  places,  and  is 
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one  of  the  few  birds  which  do  not  appear  to  diminish  in  numbers  on 
account  of  the  proximity  of  man.  All  the  other  species  seem  to  be  quite 
similar  in  their  general  habits  to  the  two  birds  here  mentioned. 

Sub'fam,  2.  Thtmicince,  or  Quails.  Bill  moderate,  straight,  compressed ; 
wings  short,  rounded ;  tail  short,  almost  concealed  by  the  long  feathers  of 
the  back ;  tarsi  moderate,  strong.     Size  quite  small ;  colors  plain. 

These  birds  are  found  in  the  South  of  Europe,  India,  Africa,  and  Aus- 
tralia. They  have  much  the  same  habits  as  the  partridges,  which  they 
resemble  in  appearance,  though  they  are  much  smaller.  They  live  entirely 
on  the  ground,  running  with  great  swiftness,  and  seeking  their  food 
amongst  the  grass  and  other  herbage.  The  common  quail  of  Europe,  Tur- 
niz  dactylisonans  (pi  95,  ßg.  15),  is  distributed  throughout  the  continent 
and  Asia. 

Sub'fam,  3.  OdontophorincB,  or  American  Partridges.  Bill  short,  curved 
to  the  tip,  upper  mandible  slightly  prolonged ;  wings  moderate,  rounded ; 
tail  rather  long;  tarsi  and  feet  moderate.  Size  various;  colors  various, 
frequently  gay. 

This  sub-family  embraces  the  partridges  of  America,  of  which  there  are 
about  thirty-five  species,  mostly  natives  of  Mexico  and  Central  America. 
One  of  the  most  beautiful  of  these  is  the  California  partridge,  Lophortt/x 
calif omicus  (pi.  96,  fig.  11),  which  is  a  common  bird  in  that  country. 
This  and  other  species  of  these  elegant  birds  seem  to  prefer  the  sandy 
plains  or  open  woods,  generally  living  in  bands  of  several  hundred  indivi- 
duals, and  seeking  their  food  on  the  ground.  There  are  numerous  species 
of  these  birds  found  in  California  and  Mexico,  some  of  which  are  amongst 
the  most  beautiful  of  the  birds  of  North  America. 

The  common  partridge  of  the  United  States  (Odontophorus  virginianus) 
is  spread  over  the  whole  of  North  America.  It  rarely  frequents  the  forest, 
but  is  most  partial  to  the  cultivated  plantations  where  there  is  plenty  of 
grain.  When  not  too  much  persecuted  by  gunners  this  pleasant  bird 
becomes  almost  half- domesticated,  in  winter  approaching  the  bam  and  out- 
houses, and  feeding  amongst  the  poultry  of  the  farmyard.  Buckwheat  is  a 
particular  favorite,  in  the  fields  of  which  the  partridge  may  almost  inva- 
riably be  detected.  His  note  in  the  spring  is  somewhat  similar  to  the 
words  '"  Bob  White,"  which  has  been  given  to  him  for  a  name,  and  by 
which  he  is  extensively  known. 

Sub'fam.  4.  TetraoniruB,  or  Crrouse.  Bill  short,  rather  broad,  curved ; 
nostrils  covered ;  wings  moderate,  rounded ;  tail  wide,  sometimes  rounded 
or  forked ;  tarsi  rather  short,  feathered ;  feet  strong ;  size  various,  frequently 
large ;  colors  generally  plain. 

These  birds  are  residents  of  the  northern  parts  of  both  continents  ; 
inhabiting  all  descriptions  of  localities,  but  rather  preferring  barren  or 
bushy  plains.  They  are  in  much  request  as  articles  of  food,  and  are  much 
sought  after  by  hunters  and  sportsmen. 

The  largest  species  is  the  cock  of  the  woods,  or  capercailz^  Tetrao 
urogallus  (pi.  96,  fig.  1),  a  European  species,  formerly  abundant  but  now 
more  rare,  and  entirely  extinct  in  Great  Britain.    It  is  not  much  inferior  to 
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the  turkey  in  size,  and  has  fine  black  plumage.  It  is  yet  frequently  met 
with  in  the  forests  of  the  north  of  Europe. 

The  moor  cock,  T.  tetrix  {pi  96,  ßg.  2),  is  another  fine  European  species, 
formerly  very  abundant,  and  yet  frequent  in  the  Highlands  of  Scotland. 
It  is  entirely  black  with  a  forked  tail,  and  is  represented  as  living  principally 
on  twigs  and  buds  of  the  heath  and  on  blades  of  grass. 

Several  species  of  these  birds  inhabit  the  United  States,  of  which  the 
largest  is  the  cock  of  the  plains  (T.  urophasianus).  The  others  are,  the 
sharp-tailed  grouse  (T.  phasienelltis),  the  Canada  grouse  (T.  canadensis), 
the  dusky  grouse  (T.  obscurus),  and  the  prairie  hen  (T.  cupido).  The  latter 
was  formerly  abundant  throughout  the  United  States,  but  is  now  almost 
extinct  in  the  Atlantic  states.  The  most  common  species  is,  however,  the 
ruffed  grouse  or  pheasant,  T.  umbellus,  which  is  frequent  throughout  the 
country. 

The  most  curious  birds  of  this  group  are  the  ptarmigans,  which  live  in  the 
extreme  north  of  both  continents.  They  are  usually  seen  on  the  barren 
grounds,  or  among  thickets  of  willows  and  birches,  on  the  banks  of  marshes 
or  lakes.  The  plumage  varies  with  the  season;  in  the  winter  they  are 
pure  white,  but  as  the  spring  advances  they  assume  a  dark  chestnut  color, 
which  gradually  extends  over  the  whole  body.  The  white  ptarmigan 
{Lagopus  albus)  is  a  frequent  species  in  the  north  of  Europe,  and  the  rock 
ptarmigan  (i.  mutus)  in  northern  America.  In  the  winter  season,  when 
alarmed,  they  are  said  to  plunge  into  the  snow,  under  which  they  proceed 
to  considerable  distances. 

Sub'fam,  5.  Pteroclince,  or  Sand  Grouse,  Bill  short,  curved,  compressed ; 
wings  and  tail  long  and  pointed ;  tarsi  and  feet  robust  and  feathered ;  size 
small ;  colors  plain. 

These  singular  birds  inhabit  the  sandy  deserts  of  Africa  and  Asia,  and 
nearly  all  the  species  have  their  plumage  of  dull  brown,  much  resembling 
the  color  of  dry  sand.  Their  food  consists  of  hard  seeds,  grass,  and  insects. 
The  banded  sand  grouse  (Pterocles  bicinctus)  is  frequently  brought  from 
Africa ;  the  desert  grouse,  P.  alchata  {pi  95,  ßg.  14),  is  another  species. 

Sub'fam.  6.  THnamincB,  or  Tinamous.  Bill  rather  long  and  slender; 
wings  short,  rounded ;  tail  very  short,  rounded ;  tarsi  and  feet  moderate 
and  strong.     Size  various  ;  colors  plain. 

About  twenty-five  species  of  these  birds  are  known,  all  of  which  are 
found  in  South  America.  Their  general  appearance  is  much  that  of  a 
partridge  with  a  long  bill,  and  their  habits  and  manners  are  said  to  be  very 
similar.     The  larger  tinamou  {TiTiamus  major)  and  others  are  common. 


Order  VI.    Struthiones. 

This  order  embraces  the  ostrich,  the  cassowary,  the  bustards,  and  a  few 
other  birds,  mostly  of  large  size. 

Fam.  1.  STEüTHiONiDiE,  OR  OsTRiOHEfl.  The  ouly  family  of  the  order, 
the  species  of  which  are  easily  distinguished  by  their  large  size  and  exdu- 
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sive  Organization  for  walking.    About  thirty  birds  are  included  in  this 
family. 

Sub-Jam.  1.  StruthioniruB,  or  Ostriches.  Bill  broad,  flattened,  somewhat 
rounded ;  wings  and  tail  very  short ;  tarsi  very  long  and  robust ;  toes  two 
or  three  in  number,  and  all  directed  forwards.     Size  large. 

The  ostrich,  Struthio  camelus  (pi.  94,  ßg.  1),  which  is  the  largest  of  all 
birds  now  known  to  be  living,  is  arranged  here.  It  inhabits  the  open  plains 
of  Africa,  where  it  is  sometimes  observed  in  large  flocks,  especially  when 
the  herbage  is  abundant,  as  that  forms  its  chief  food.  When  alarmed,  it 
runs  with  great  rapidity,  with  the  assistance  of  its  wings.  The  nest  is  a 
slight  hollow  scratched  in  the  sand,  and,  it  is  said,  is  generally  occupied  by 
two  females,  both  of  which  lay  their  eggs,  and  with  the  males  attend 
mutually  to  the  young. 

The  South  American  ostriches,  of  which  there  are  two  species,  Rhea 
americana  and  darwinii,  are  frequent  on  the  plains  of  Patagonia  and  the 
other  more  southerly  countries  of  South  America.  They  are  much  smaller 
than  the  ostrich  of  Africa,  but  bear  considerable  resemblance  in  general 
appearance  and  manners. 

The  emu  of  Australia  {Dromaius  nova  hollandia)  and  the  cassowary  of 
New  Guinea,  Casuarius  gakdtus  (pL  95,  fig.  1),  complete  the  birds  of  this 
group.  They  are  both  large  birds,  almost  destitute  of  wings,  but  are  said 
to  run  with  great  rapidity.     They  feed  exclusively  on  vegetables. 

Sub'fam.  2.  Apterygince,  or  Kivis.  Bill  long  and  slender ;  wings  and 
tail  very  short,  almost  obsolete;  tarsi  and  feet  short  and  robust;  entire 
plumage  hair-like. 

Two  very  curious  birds  found  in  New  Zealand  belong  here.  They 
frequent  the  extensive  and  dense  beds  of  ferns  which  occur  in  that  country, 
and  feed  on  snails  and  insects.  The  plumage  of  these  birds  is  very  singular 
and  peculiar,  being  composed  of  long  feathers  more  resembling  the  hair 
of  some  quadrupeds  than  the  covering  of  birds.  The  common  kivi,  Apteryx 
australis,  and  Owen's  apteryx,  A.  owenii,  are  the  kno\yn  species. 

Sub'fam.  3.  Otince,  ot*  Bustards.  Bill  rather  long,  straight ;  wings  and 
tail  moderate ;  tarsi  long,  robust ;  toes  short.     Size  various,  rather  large. 

The  bustards  are  found  in  the  sandy  or  grassy  plains  and  the  open  culti- 
vated lands  of  various  countries  of  the  old  continent.  They  are  shy  and 
watchful,  and  when  alarmed,  fly  with  considerable  swiftness  for  a  short 
distance,  then  running  off*.  They  feed  on  seeds  and  other  parts  of  vege- 
tables, and  are  said  to  be  very  destructive  to  crops  of  wheat  and  other 
grain  in  some  parts  of  Asia  and  Africa.  The  great  bustard,  Otis  tarda 
(pi.  94,  fig.  2),  was  formerly  frequently  seen  throughout  Europe,  but  has 
now  become  rare.  It  is  the  largest  known  species,  and  was  a  favorite  bird 
with  sportsmen,  as  are  many  species  of  other  countries.  The  smaller  bustard, 
O.  tetrax  {pi.  94,  fig.  3),  is  found  occasionally  in  the  south  of  Europe,  but 
principally  in  northern  Africa.  There  are  about  twenty  species  of  these 
birds,  nearly  all  of  which  inhabit  northern  Africa  and  Asia. 
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Order  VII.    Grall^e,  or  Waders. 

With  this  order  we  enter  upon  the  birds  which  habitually  reside  in  the 
neighborhood  of  water,  and  are  usually  denominated  water  birds,  in  contra- 
distinction  to  those  which  live  habitually  on  the  dry  land. 

This  rather  extensive  order  is  composed  of  birds  recc^nised  immediately 
by  their  long  legs  and  long  necks,  and  by  their  constantly  being  observed 
in  search  of  fishes  and  other  aquatic  animals,  which  they  mostly  pursue  by 
wading  into  shallow  waters.  A  few  species,  however,  content  themselves 
with  such  animals  as  are  to  be  found  on  the  shores  or  on  dry  land. 

The  herons,  storks,  snipes,  woodcocks,  curlews,  and  other  birds  of  such 
appearance  and  habits,  belong  here. 

Fam.  1.  CHARADRiADiE.  Compriscs  all  the  plovers,  tumstones,  oyster- 
catchers,  &c  They  are  generally  small  and  timid  birds,  living  on  the 
banks  of  inland  streams,  in  the  neighborhood  of  ponds  or  lakes,  or  the 
shores  of  the  ocean. 

Sub'fam,  1.  (EdicnemijuB,  or  Runners.  Bill  rather  long,  somewhat 
curved  to  the  tip ;  wings  long,  pointed ;  tarsi  long ;  toes  three  only,  directed 
forwards,  and  rather  small ;  tail  short.     Size  rather  small ;  color  plain. 

A  small  group  of  birds,  which  reside  in  the  warmer  regions  of  both  conti- 
nents. One  species,  the  thick-leg  {(Edicnemus  crepitans),  visits  the  south  of 
Europe,  frequenting  open  fields,  and  feeding  in  the  evening  or  at  night. 
It  is  said  to  remain  squatted  behind  a  stone,  or  any  other  object  admitting 
of  concealment,  during  the  day.  Other  birds  of  this  sub-family  are  found  in 
the  plains  and  deserts  of  Africa  and  Asia,  such  as  the  Cursorius  senegalensis, 
and  others. 

Suh'fam,  2.  Glareolince,  or  Pratincoles,  Bill  short,  broad  at  base,  com- 
pressed ;  wings  very  long ;  tarsi  and  feet  moderate  ;  tail  short.    Size  small. 

About  seven  species  of  very  pecuRar  birds  compose  this  sub-family. 
They  inhabit  the  temperate  and  warmer  parts  of  the  Old  World,  subsisting 
on  flies  and  other  insects,  which  they  take  on  the  wing,  like  swallows,  and 
on  the  ground.  The  European  pratincole,  Glareola  torquata  {pi.  95,ßg.  5), 
is  the  only  well  described  species. 

Sub'fam.  8.  Charadriana,  or  Plovers.  Bill  long,  slender,  depressed; 
wings  long,  pointed;  tail  moderate,  frequently  broad;  tarsi  long,  slender; 
feet  rather  small.    Size  various,  generally  small. 

Rather  an  extensive  assemblage  of  about  one  hundred  species  of  birds, 
embracing  all  the  lapwings  and  plovers  which  inhabit  the  whole  surface  of 
the  globe.  The  European  lapwing,  Vanellus  cristatus  {pi.  93,  ßg.  2),  is 
spread  over  the  entire  continent,  and  is  remarkable  for  its  graceful  form 
and  rapid  flight,  which  is  at  times  performed  with  numerous  singular  evolu- 
tions in  the  air,  and  accompanied  by  a  series  of  oft-repeated  notes.  The 
golden  plover  of  the  United  States  {Oharadius  pluvialis)  belongs  here,  as  does 
also  the  kill-deer  plover  {C.  vociferus),  Wilson's  plover  (C.  wilsonius),  and 
some  others.  The  plover  of  Europe,  C.  auratus  {pi.  93,  ßg.  1),  is  a  common 
and  handsome  species. 
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Sub'famA.  HcsmatopincB,  or  Oyster-catchers,  Bill  long,  strong,  and  rauch 
compressed;  wings  long,  pointed;  tarsi  and  feet  very  robust;  tail  short; 
size  larger ;  colors  mostly  black  and  white. 

The  species  of  this  sub-family  are  distributed  in  most  psurts  of  the  world. 
They  live  on  the  sea-shores,  subsisting  on  the  animals  of  sea-shelk,  which 
they  obtain  by  inserting  their  compressed  wedge-like  bills  between  the 
valves.  They  build  on  the  bare  sands,  or  in  such  scanty  herbage  as  may 
be  found  growing  near  the  reach  of  high  water.  The  best  known  species 
are  the  European  oyster-catcher  {HcBtnatapus  ostralegus),  and  the  American 
oyster-catcher  {H,  paUiatus).  The  latter  is  frequently  met  with  on  the 
shores  of  the  Atlantic. 

Sub'fam.  5.  CinclincB,  or  Turnstones.  Bill  short,  straight,  and  rather 
acute ;  wings  long ;  tail  short ;  tarsi  rather  short ;  toes  long.  Size  small ; 
colors  mostly  red,  and  black  and  white. 

Four  or  five  curious  little  birds  are  arranged  here.  They  frequent  the 
sea-shores  of  all  parts  of  the  world,  feeding  entirely  on  such  shell-fish  and 
other  small  animals  as  are  thrown  up  by  the  waves,  and  are  said  to  turn 
over  small  stones  in  quest  of  insects  with  much  dexterity.  The  common 
turnstone,  Cinclus  interpras  {pi.  95,  fig,  7),  is  abundant  in  Europe,  while  the 
American  species  (C  melanocephalus)^s  quite  as  abundant  in  America. 

Fam.  2.  ARDEiDiE.  Another  large  family,  containing  the  cranes,  herons, 
storks,  and  ibises.  They  inhabit  every  country  of  the  world,  and  may 
generally  be  readily  distinguished  by  their  long  necks  and  legs,  and  attenu- 
ated general  appearance.     They  are  mostly  birds  of  large  size. 

Sub-fam,  1.  Psophince,  or  Trumpeters.  Bill  moderate,  rather  short ;  wings 
and  tail  short ;  tarsi  long ;  feet  moderate.     Size  large ;  color  dark. 

The  trumpeters,  so  called  from  their  loud  notes,  inhabit  South  America, 
where  they  are  found  in  damp  or  marshy  places  in  the  forests.  They  seem 
to  partake  somewhat  of  the  character  of  gallinaceous  birds,  and  some  species 
have  very  handsome  plumage.  The  common  trumpeter  {Psophia  crepitans) 
is  frequently  seen  in  collections. 

Sub'fam,  2,  Gruince,  or  Cranes.  Bill  long,  straight,  strong ;  wmgs  rather 
long,  with  the  tertial  quills  lengthened  and  pendent ;  tail  short,  pendent ; 
tarsi  very  long,  slender.     Size  large ;  colors  plain. 

The  cranes  are  large  birds,  usually  partial  to  marshes  or  swamps,  though 
firequently  seen  on  dry  plains.  They  regularly  migrate  to  the  warmer 
regions  during  autumn  and  winter,  and  in  summer  return  to  the  north. 
Their  flights  are  performed  during  the  night  in  large  flocks,  under  the 
direction  of  a  leader,  and  at  such  a  great  elevation  that  they  are  invisible  to 
the  naked  eye,  though  their  loud  cries  may  be  distinctly  heard.  Their  nests 
are  usually  made  amongst  the  herbage  of  marshy  places,  and  are  raised  above 
the  surface  of  the  ground,  sometimes  to  the  height  of  the  body  when  stand- 
ing. The  crane  of  Europe,  Orus  cinerea  {pi.  93,  fig.  3),  and  the  American 
hooping  crane  ((?.  americana),  are  examples  of  these  birds. 

The  crowned  crane,  Balearica  pavonina  {pi  94,  fig.  4),  is  an  African 
species. 

Sub'fam.  4.  Ardeince,  or  Herons.    Bill  long,  acute,  much  compressed ; 
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wings  long ;  tail  short,  truncate ;  tarsi  long,  slender.    Size  large ;  colors 
plain. 

A  sub-family  containing  about  one  hundred  birds,  distributed  throughout 
the  world.  They  are  usually  seen  walking  oyer  the  surface  of  marshy 
grounds  in  quest  of  small  quadrupeds  or  reptiles,  or  standing  in  shallow 
pools,  quietly  waiting  the  approach  of  fishes,  which  they  capture  by  suddenly 
darting  upon  them  with  their  powerful  bills.  They  build  their  nests  in  trees. 
The  purple  heron,  Ardea  purpurea  {pi,  93,  fig.  5),  is  one  of  the  European 
species,  as  is  also  the  pigmy  heron,  A.  raUoides  (pi.  9S,  fig.  12).  The  most 
common  American  species  is  the  great  heron  (A.  herodias),  which  is  one 
of  the  largest  wading  birds  of  the  United  States. 

The  egrets  form  a  distinct  genus,  distinguished  readily  by  their  beautiful 
snowy  white  plumage,  of  which  the  snowy  heron  of  the  United  States, 
Egretta  candidissima  (pL  93,  fig.  6),  is  an  example. 

The  bitterns,  which  belong  here,  are  noted  for  their  loud  and  peculiar 
cries.  The  best  known  are  the  European  bittern,  Botaurus  stellaris  (pi.  94, 
fig.  5),  and  the  American  species,  B.  minor. 

The  spoonbills  are  also  arranged  here.  They  are  large  birds,  with 
beautiful  rose  colored  and  white  plumage;  and  their  name  has  been  derived 
from  the  singular  form  of  the  bUl,  which  is  expanded  and  flattened  at  the 
end,  somewhat  resembling  a  spoon.  The  roseate  spoonbill,  Platalea  leu- 
corrhodia  (pi  93,  fig.  4),  is  a  native  of  Southern  Europe  and  Africa. 

Sub'fam.  4.  CiconincB,  or  Storks.  Bill  long,  straight,  rather  thick,  and 
somewhat  conical;  wings  long  and  ample;  tail  moderate,  broad;  tarsi 
lengthened ;  feet  moderate.    Size  large. 

A  small  group  of  about  twenty  birds  which,  with  one  exception, 
reside  only  in  the  old  world.  In  tropical  countries,  some  of  the  storks 
frequent  the  vicinity  of  towns  and  villages,  feeding  on  the  offal  cast  into 
the  streets.  They  are,  however,  usually  observed  stalking  about  plains  or 
marshy  districts  in  quest  of  reptiles  or  other  small  animals.  The  Bengal 
adjutant  {Ciconia  argala)  is  protected  by  law  in  some  of  the  cities  of  India, 
in  consideration  of  his  services  as  a  scavenger. 

The  white  stork  of  Europe,  Ciconia  alba  (pi.  93,  fig.  7),  is  a  bird  of 
sociable  and  mild  disposition,  held  in  much  popular  respect  on  account  of 
its  utility  in  destroying  snakes  and  other  animals  usually  considered  noxious, 
and  is  easily  tamed.  In  Turkey  and  other  eastern  countries,  it  is  con- 
sidered a  sacred  bird,  and  its  destruction  is  strictly  prohibited.  The  stork 
is  known  to  have  the  singular  habit  of  sleeping  while  standing  on  one  leg, 
holding  the  other  drawn  up  amongst  the  feathers  of  the  abdomen,  which  is 
also  the  habit  of  the  American  sand-hill  crane.  The  great  Audubon  made 
the  curious  discovery  that  the  latter  invariably  rested  on  the  same  one,  or, 
as  he  pleasantly  expresses  it,  "  has  a  favorite  1^  for  resting  upon." 

The  black  stork  (C.  nigra)  is  another  European  species. 

The  only  American  specias  allied  to  the  stork  is  the  Mycteria  americana^ 
found  in  South  America. 

Sub'fam.  5.  Tantalin/B,  or  Ibises.    Bill  lengthened,  slender,  curved,  com- 
pressed;  wings  rather  long;    tail  moderate;   tarsi  usually  rather  long, 
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robust ;  toes  long ;  size  mostly  rather  large ;  colors  usually  gay,  sometimes 
with  metallic  lustre. 

About  twenty-five  species  of  handsome  birds  form  this  sub-family,  which 
inhabit  all  countries,  and  resemble  in  general  characters  the  herons  and 
storks.  The  North  American  species  are  the  wood  ibis  {Tantalus  locu- 
lator) ;  the  scarlet  ibis  {Ihis  rubra),  which  is  clothed  in  beautiftd  scarlet 
plumage ;  the  white  ibis  (/.  alba) ;  and  the  Mexican  ibis  (/.  falcinellus). 
There  are,  however,  several  South  American  species.  The  crested  ibis, 
/.  cristatus  {pi.  dbyßg,  8),  is  an  Asiatic  species. 

The  most  distinguished  species  of  all  these  birds  is  the  Egyptian  ibis 
(/.  religiosa),  which  was  held  sacred  by  the  ancient  Egyptians,  and  is 
found  embalmed  in  immense  numbers.  It  is  yet  found  inhabiting  the 
banks  of  the  Nile.  The  large  white  ibis  (/.  alba)  is  another  African 
species. 

Fam.  3.  SooLOPACiDiB.  Embraccs  the  snipes,  godwits,  avocets,  sand- 
pipers, and  other  birds,  which  frequent  the  shores  of  both  salt  and  fresh  waters. 
They  are  easily  recognised  by  their  small  size,  long,  slender  bills,  and  long 
legs,  and  are  shy  and  harmless  in  their  dispositions.  Several  species  are 
esteemed  as  delicate  articles  of  food. 

Sub'fam.  1.  LimosiruB,  or  GodwUs.  Bill  long,  slender,  curved ;  wings 
long  and  pointed ;  tail  short ;  tarsi  long,  slender ;  toes  long.  Size  larger 
than  usual  in  this  family ;  colors  plain. 

About  twenty-five  species  of  these  birds,  known  by  the  names  of  godwits 
and  curlews,  inhabit  the  various  countries  of  the  wcnrld.  Those  resident 
in  the  United  States  are  the  great  marbled  god  wit  (Limosa  fedoa) ;  the 
smaller  godwit  {L,  hudsonica) ;  the  long-billed  curlew  {Numenius  longu 
rostris)  ;  and  the  northern  curlew  (N.  borealis).  The  rufous  godwit,  L. 
rufa  {pi  93,  fig.  9),  and  the  curlew,  N.  araiatus  {pi.  94,  fig.  7),  are 
European  species. 

Sub'fam.  2.  Recurvirostrinee,  or  Avocets.  Bill  long,  slender,  compressed, 
sometimes  curved  upwards ;  wings  long,  pointed ;  tail  short ;  tarsi  very 
long.     Size  various,  never  large ;  colors  varied. 

The  avocets  and  stilts,  which  are  the  birds  constituting  this  group,  are 
distributed  throughout  the  globe.  The  former  have  the  bill  curved  upwards 
very  decidedly ;  the  latter  but  slightly,  and  are  remarkable  as  being  the 
longest  legged  birds,  in  proportion  to  the  size  of  their  bodies,  of  any  of  the 
waders;  hence  they  have  derived  their  name.  The  European  avocet, 
Recurvirostra  avocetta  {pi.  93,  fig.  10) ;  the  American  avocet  {R.  ameri- 
cana) ;  the  European  stilt,  Himantopus  albicollis  {pi.  95,  fig.  6)  ;  and  the 
American  black  necked  stilt  {H.  nigricollü),  are  common  species. 

Sub'fam.  3.  Tringince,  or  Sandpipers.  Bill  long,  slender,  compressed ; 
wings  long,  pointed;  tail  moderate,  truncate;  tarsi  generally  long  and 
slender,  sometimes  rather  short ;  toes  long.     Size  mostly  small. 

An  assemblage  of  about  fifty  little  birds  which  inhabit  the  sea  shores  as 
well  as  the  borders  of  lakes,  rivers,  and  small  inland  streams  of  all  countries. 
It  is  on  the  sea  shore,  however,  that  they  are  most  abundant,  and  may 
constantly  be  seen  running  into  the  advancing  waves,  or  during  the  recess 
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of  the  tide,  ever  busy  in  quest  of  minute  shell-fish  and  other  small  marine 
animals  upon  which  they  subsist. 

Several  species  are  found  on  the  Atlantic  coast  of  the  United  States,  of 
which  the  rufous  sandpiper,  Tringa  rufescens  (pL  95,  ßg.  4),  and  the 
pigmy  sandpiper  (T,  minuia),  are  good  examples.  Others  inhabit  the  small 
lakes  and  the  borders  of  small  streafns,  such  as  Bartram's  sandpiper 
(Totanus  bartramius),  and  the  spotted  sandpiper  (T.  macularius).  There  are 
several  European  species,  of  which  the  common  sandpiper,  T.  calidris  (pL  94t 
fig,  8),  and  the  green  sandpiper,  T.  ochropus  {pi.  94,  fig,  13),  are  examples. 

Sub-fam,  4.  ScolopacincB,  or  Snipes.  Bill  long,  straight,  rather  slender ; 
wings  moderate,  pointed  ;  tail  short,  rounded ;  tarsi  long  ;  toes  long, 
slender.     Size  larger. 

These  birds  frequent  swampy  woods  and  forests,  or  open  marshes  and 
borders  of  rivers.  The  snipe  of  Europe,  Gallinago  major  {pi,  93,  fig.  8), 
and  the  grey  snipe  of  the  United  States  {G,  wilsoni),  are  good  examples  of 
this  group. 

The  woodcocks  belong  here.  There  are  two  species  only,  one  of  which, 
Scolopax  rusticola,  is  diffused  throughout  the  old  world,  while  its  relative, 
the  American  woodcock  {S.minor),  is  restricted  to  North  America.  Both  are 
in  much  request  by  sportsmen,  and  in  high  esteem  as  delicacies  for  the  table. 

Sub'fam.  5.  Phalaropince,  or  Phalaropes.  Bill  rather  long,  straight,  and 
slender ;  wings  long,  pointed ;  tail  short ;  tarsi  short ;  toes  moderate,  and 
semi-webbed  or  lobed.     Size  small :  colors  handsome. 

The  few  birds  composing  this  group  inhabit  the  north  of  both  conti- 
nents. They  are  usually  observed  in  small  parties  swimming  on  the 
borders  of  the  sea,  or  of  lakes  or  ponds,  which  they  are  enabled  to  do  with 
great  facility,  by  means  of  their  curiously  lobed  feet.  The  northern  phala- 
rope  {Phalaropus  hyperboreus),  and  Wilson's  phalarope  {P.  wilsoni),  are 
often  met  with. 

Fam.  4.  PALAMEDEiDiE.  A  limited  family,  comprising  a  few  tropical  birds 
remarkable  for  their  very  large  tarsi  and  feet,  and  otherwise  singular  forms. 

Sub'fam*  1.  PalamedeincB,  or  Screamers.  Bill  short,  curved,  wings 
lengthened,  with  the  shoulders  furnished  with  spurs;  tail  moderate,  tarsi 
long,  very  robust ;  toes  lengthened.     Size  large. 

The  birds  of  this  group  are  peculiar  to  South  and  Central  America, 
frequenting  marshes  and  the  borders  of  lakes  and  rivers.  They  are  said  to 
have  very  discordant  voices.  The  homed  screamer,  Palamedea  comuta 
{pi.  95,  fig.  2),  a  common  species,  has  a  singular  projecting,  horn-like 
protubeiiance  from  its  forehead,  and  its  wings  armed  with  curved,  acute 
spurs,  which  it  is  said  to  use  defensively  with  great  readiness. 

Sub-fam.  2.  Parrince,  or  Jacanas.  Bill  long,  slender,  straight ;  wings 
long,  pointed ;  tail  short ;  tarsi  long,  slender ;  toes  very  long,  slender ; 
shoulders  armed  with  spurs.     Size  small. 

These  singularly  footed  birds  are  found  in  the  warmer  parts  of  the  world. 

The  extraordinary  length  of  their  toes  and  claws  enables  them  to  walk  over 

.  the  plants  that  float  on  the  surface  of  the  water  while  seeking  their  food, 

which  consists  principally  of  aquatic  insects.    The  chestnut-colored  jacana 
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{Parrajacana),  and  the  Indian  jacana,  P,  indica  {pL  Mfßg.  9),  are  suitable 
examples  and  common  species. 

Fam.  5.  RALLiDiE.  This  family  contains  a  large  number  of  birds,  which 
are  more  aquatic  in  their  habits  than  any  of  the  preceding,  and  live  almost 
exclusively  in  marshes.  The  American  and  European  species  are  known 
by  the  names  of  rails,  crakes,  coots,  mud-hens,  and  gallinules. 

Sub'fam,  1.  Rallince,  or  Rails,  Bill  various,  frequently  short,  straight, 
sometimes  long,  curved  ;  wings  short,  rounded ;  tail  short ;  tarsi  and  feet 
long,  slender.     Size  mostly  small ;  colors  plain. 

.  The  rails  and  crakes  inhabit  all  parts  of  the  world,  taking  refuge  in 
marshes  and  the  thick  vegetation  of  the  margins  of  rivers,  through  which 
the  peculiarly  compressed  form  of  their  bodies  enables  them  to  pass  very 
readily.  They  also  swim  and  dive  with  much  ease.  There  are  several 
European  species,  such  as  the  dusky  rail,  Rallus  aquaticus  (pL  95,  ßg.  8), 
and  the  corn  crake,  R.  crex  {pi,  95, ßg.  9).  The  American  species  are  the 
Carolina  rail  (Ortygometra  Carolina),  the  little  black  rail  (O.  jamaicensis), 
the  New  York  rail  (O.  noveboracensis),  the  clapper  rail  {Rallus  crepitans), 
and  the  river  mud-hen  {R.  elegans). 

Sub'fam,  2.  GalKnulince,  or  Gallinules,  Bill  short,  upper  mandible 
advancing  on  the  forehead,  compressed ;  wings  short,  rounded ;  tail  short ; 
tarsi  and  toes  long  and  slender.     Size  larger ;  colors  generally  gay. 

These  are  amongst  the  most  richly  colored  birds  in  this  order.  They  are 
natives  of  the  warmer  and  temperate  regions,  and  are  represented  as  being 
less  aquatic  than  many  of  the  preceding  tribes.  The  genus  Porphyrio, 
which  is  classed  here,  contains  numerous  species,  nearly  all  of  which  have 
their  plumage  of  deep  blue  color,  such  as  the  hyacinth  gallinule,  Porphyrio 
hyacinthinus  {pi,  94t,ßg,  11). 

The  coots  also  belong  to  this  group.  They  are  remarkable  for  their 
curiously  lobed  feet,  which  seem  to  give  them  an  intermediate  character 
between  the  wading  and  swimming  birds.  The  black  coot  {Fulica  atra)  is 
the  European  species ;  the  only  species  found  in  the  United  States  is  the 
American  coot  {F.  americana). 


Obder  YIII.    Anseres,  or  Swimming  Birds. 

This  order  contains  all  the  birds  which  have  the  feet  webbed  and  are 
otherwise  prepared  to  inhabit  the  water,  upon  the  surface  of  which  the 
majority  of  species  pass  the  greater  part  of  their  lives.  They  usually  have 
the  tarsi  placed  more  posteriorly  than  is  the  case  with  those  which  com- 
pose the  other  orders,  so  much  so  that  some  species  can  walk  only  with 
difficulty.  The  toes  in  all  the  birds  of  this  division  are  connected  by  a 
membrane,  which  thus  forms  the  instrument  by  which  swimming  is 
accomplished,  in  addition  to  which  many  species  have  their  bodies  and 
plumage  admirably  constructed  for  living  in  their  favorite  element. 

Fam.  1.  ANATiDiE.  This  family  comprises  the  flamingoes,  geese,  swans, 
and  ducks. 
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Sulhfam.  1.  PhctnicopterincBy  or  Flamingoes,  Bill  large,  compressed, 
suddenly  bent  downwards  in  the  middle;  tarsi  very  long,  slender;  toes 
short  and  webbed.    Size  large  ;  colors  usually  scarlet  and  white. 

These  singular  birds  are  natives  of  the  warmer  parts  of  the  world.  They 
are  usually  observed  on  the  sea  shore  or  in  the  salt  marshes,  in  flocks  of 
many  individuals,  one  of  which,  it  is  said,  acts  as  sentinel  while  the  others 
are  feeding  or  resting.  They  are  very  shy  birds,  and  have  very  handsome 
scarlet  and  white  plumage.  The  unusual  form  of  the  bill  enables  these 
birds  to  search  for  small  shell-fish  and  other  animals  in  the  sands  or  marshes 
by  a  process  resembling  hoeing.  The  scarlet  flamingo,  Phcenicopterus  ruber 
(pL  93yßg,  11),  is  an  American  species,  common  on  the  banks  and  at  the 
mouths  of  the  great  rivers  of  South  America,  and  which  occasionally  visits 
Florida.    There  are  four  other  species. 

Sub'fam,  2.  Anserints,  or  Creese.  Bill  about  as  long  as  the  head,  sloping 
to  the  tip,  which  has  a  large,  broad  nail,  compressed,  and  with  the  marginal 
laminae  apparent ;  wings  long ;  tarsi  short ;  toes  short  and  strongly  webbed. 
Size  large  ;  colors  plain. 

There  are  about  forty  species  of  geese,  which  are  natives  of  all  parts  of 
the  world.  On  the  land  they  walk  with  facility,  and  are  very  buoyant  and 
graceful  on  the  surface  of  the  water.  They  possess  great  power  and  rapidity 
of  flight,  and  in  their  migrations  mostly  move  in  two  lines  meeting  in  a 
point  anteriorly,  which  is  supposed  to  be  always  occupied  by  an  experi- 
enced leader. 

The  domestic  goose  is  principally  derived  from  the  grey  goose  (Anser 
ferus),  an  European  species,  which  appears  formerly  to  have  been  abundant 
throughout  that  continent,  but  is  now  much  more  rare.  The  white-fronted 
goose  {A.  albifrons)  is  also  probably  the  ancestor  of  some  of  the  varieties 
of  the  domesticated  bird.  It  is  an  inhabitant  of  both  Europe  and  America, 
and  breeds  in  the  north  of  both  continents.  These  two  species  resemble, 
to  a  greater  or  less  extent,  in  appearance  and  habits  the  geese  of  the 
farm-yard  ;  but  many  other  species  have  been  tamed  in  difierent  countries, 
and  in  fact  nearly  all  the  geese  appear  to  be  capable  of  domestication. 
The  other  European  species  are,  the  bean  goose.  A,  segetum  (pL  92,  fig.  7), 
the  pink-footed  goose  {A.  brachyrhynchus),  the  barnacle  goose  {A.  leucopsis), 
so  called  from  the  ridiculous  idea  which  formerly  prevailed,  that  it  was 
hatched  from  a  shell  called  the  barnacle,  the  red-breasted  goose  {A.  rufi- 
collis),  the  Egyptian  goose  (A.  (Bgyptiaca),  and  some  others. 

The  most  common  wild  goose  of  the  United  States  is  the  Canada  goose 
(Anser  canadensis),  which  migrates  northwards  in  the  spring  and  returns  in 
autumn,  during  both  of  which  journeys  it  attracts  great  attention  on 
account  of  its  peculiarly  formed  flocks  when  flying,  and  its  loud  cries. 
**  The  flight  of  the  wild  goose,"  says  Wilson,  "  is  heavy  and  laborious, 
generally  in  a  straight  line  or  in  two  lines  approximating  to  a  point  (like 
the  letter  V) ;  in  both  cases  the  van  is  led  by  an  old  gander,  who  every  now 
and  then  pipes  his  well  known  honk,  as  if  to  ask  how  they  come  on,  and 
the  honk  of  *  all's  well'  is  generally  returned  by  some  of  the  party.  Their 
course  is  in  a  straight  line,  with  the  exception  of  the  undulations  of  their 
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flight.  When  bewildered  in  foggy  weather  they  appear  sometimes  to  be  in 
great  distress,  flying  about  in  an  irregular  manner  and  for  a  considerable 
length  of  time  over  the  same  quarter,  making  a  great  clamor.  On  these 
occasions,  should  they  approach  the  earth  and  alight,  which  they  some- 
times do  to  rest  and  recollect  themselves,  the  only  hospitality  they  meet 
with  is  death  and  destruction  from  a  whole  neighborhood  already  in  arms 
for  their  reception.  Wounded  geese  have  in  numerous  instances  been 
completely  domesticated,  and  readily  pair  with  the  tame  grey  goose.  The 
ofispring  is  said  to  be  larger  than  either,  but  the  characteristic  marks  of  the 
wild  goose  still  predominate." 

Another  large  American  species  is  the  snow  goose,  Ä,  hyperboreus, 
which  is  entirely  white.  It  is  not  so  frequently  seen  as  the  Canada  goose, 
but  occasionally  is  shot  on  the  Atlantic  coast  and  in  the  rivers.  The  other 
American  geese  are  the  brant  (Ä.  bemicla)  and  some  others  which  are  also 
European  species.    Other  geese  are  inhabitants  of  Asia  and  Africa. 

Sub-fam.  3.  Cygnince,  or  Swans,  Bill  about  the  length  of  the  head, 
covered  at  base  with  a  soft  cere ;  wings  moderate ;  tail  short ;  tarsi  mode- 
rate ;  feet  large ;  neck  very  long.    Size  large,  color  mostly  white. 

There  are  about  ten  species  of  swans  inhabiting  various  countries  of  the 
globe,  but  principally  distributed  in  the  northern  latitudes.  They  live  on 
the  lakes  and  rivers  generally  in  small  parties,  subsisting  on  various  aquatic 
plants.  There  are  several  European  species,  one  of  which,  the  mute  or 
tame  swan,  Cygnus  olor  (pi  91,  ßg,  7),  is  well  known  as  being  almost 
domesticated.  "  This  species,"  observes  Sir  William  Jardine,  "  is  chiefly 
known  as  an  ornament  on  our  rivers  and  artificial  waters,  and  at  a  very 
early  period  of  our  history  so  much  importance  was  attached  to  having 
these  birds  that  laws  were  enacted,  and  it  required  a  certain  qualification 
and  sometimes  royal  consent  for  persons  to  keep  them  on  their  domain." 
At  the  enumeration  of  these  birds  in  1843  the  number  owned  by  Queen 
Victoria  in  the  various  lakes  and  waters  of  the  grounds  attached  to  her 
palaces  was  232,  a  fact  which  shows  the  high  estimation  in  which  it  is  yet 
held  as  an  ornamental  bird.  The  other  European  species  are  the  hooper 
swan,  C.  ferus  {pi,  91,  fig.  8),  Bewick's  swan  (C  bewickii),  and  the 
Polish  swan  (C  immutabUis). 

There  are  two  American  species,  the  trumpeter  swan  (C  buccinator) 
and  the  western  swan  (C  americanus).  The  former  is  frequently  met 
with  in  the  waters  throughout  the  whole  country,  the  latter  is  more  western 
and  southern  in  its  range.  They  much  resemble  in  history  the  European 
swans.  In  California  and  Oregon  a  large  species  is  found  which  has  a 
black  neck  and  back  (C  nigricollis).  An  entirely  black  swan  inhabits 
Australia,  C  atrata. 

Sub'fam.  4.  AnatiTue,  or  Fresh  Water  Ducks.  Bill  rather  long,  broad, 
depressed,  lateral  margins  lamellated ;  tarsi  short,  compressed ;  feet  large. 
Size  smaller  than  the  preceding,  colors  various. 

This  sub-family  contains  about  seventy-five  species  of  ducks,  all  of 
which  habitually  live  in  fresh  waters  though  occasionally  seen  on  the  sea- 
shores, and  reside  in  all  countries. 
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The  origin  of  the  common  domestic  duck  is  the  mallard,  Aruis  boschas 
{pi.  92,  ßg.  8),  a  species  which  inhabits  both  Europe  and  America.  It  is 
very  abundant  in  some  districts  of  the  United  States  in  the  winter,  and  is 
shot  and  otherwise  captured  in  large  numbers.  It  has  been  domesticated 
for  many  centuries,  and  is  now  in  the  western  United  States  frequently 
taken  young  and  reared  in  the  farmyard.  The  other  species  of  North 
America  are  the  dusky  duck  {A.  obscura),  the  gadwall  {A,  strepera),  the 
widgeon  (A,  americana),  the  pintail  duck  {A,  acuta),  the  shoveller  (A.  cly^ 
peata)y  the  green-winged  teaJ  (A.  carolinensis),  the  blue-winged  teal  {A, 
discors),  and  the  summer  or  wood  duck  {A.  sponsa).  The  latter  is  the 
most  beautiful  of  the  American  ducks,  and  has  no  superior  in  its  class 
except  the  mandarin  duck  of  China,  A.  galericulata  {pi  92,  ßg.  9).  The 
summer  duck  inhabits  the  whole  of  North  America,  and  unlike  any  other 
species  makes  its  nest  in  a  hollow  tree,  sometimes  at  considerable  eleva- 
tion. Nearly  all  the  American  species  are  found  in  Europe,  though  a  few 
are  peculiar  to  the  latter  continent,  as  the  European  teal.  A,  crecca  {pi  91, 
fig.  10). 

The  musk  duck  or  Muscovy  duck,  as  it  is  mostly  called  {A.  moschata), 
belongs  here.  It  is  a  native  of  South  America,  and  is  extensively  domes- 
ticated. 

Sub'fam.  5.  Fuligulince,  or  Sea  Ducks.  Bill  rather  lengthened,  some- 
times short,  elevated  at  base ;  wings  moderate,  pointed ;  tail  generally 
short ;  tarsi  short ;  toes  long  and  fully  webbed.     Size  various,  colors  often 

gay- 

About  forty  species  are  arranged  here,  which  live  almost  exclusively  in 
salt  water,  subsisting  on  shell  fish,  Crustacea,  fishes,  and  marine  plants. 
The  most  celebrated  species  is  the  canvas-back  duck  {Fuligula  valis- 
neria),  which  is  esteemed  as  a  great  delicacy  for  the  table.  It  inhabits  the 
whole  of  North  America.  There  are  several  other  North  American  spe- 
cies, such  as  the  pochard  or  red-headed  duck  {F.  ferina) ;  the  scaup  or 
black-headed  duck  {F.  marila) ;  the  ring-necked  duck  {F.  rufitorques) ;  the 
ruddy  duck  {F.  ruhida)  ;  the  velvet  duck  {Oidemia  velvetina),  which  has  its 
entire  plumage  of  fine  black  resembling  velvet ;  the  surf  duck  (O.  perspi- 
cellata)  ;  the  scoter,  O.  americana  {pi  91,  fig.  9)  ;  the  king  duck  (O.  spec- 
tabilis)  ;  a  large  species,  the  eider  duck  (O.  molissima),  remarkable  for  the 
softness  of  its  feathers  ;  the  golden  eye  {Clangula  americana)  ;  the  western 
duck  (C  dispar) ;  the  bufifel-headed  duck  {C.  albeola)  ;  a  very  handsome 
and  common  small  species,  the  harlequin  {C.  histrionica) ;  the  long-tailed 
duck  or  south  southerly  {Harelda  glacialis),  and  some  others. 

Nearly  all  the  species  here  mentioned  are  also  found  in  Europe.  ' 

Sub'fam.  6.  Merginm,  or  Mergansers.  Bill  straight,  slender,  elevated 
at  base  and  covered  towards  the  tip,  lateral  margins  serrated ;  wings  mode- 
rate, pointed  ;  tail  short ;  tarsi  short ;  toes  moderate.  Size  various ;  colors 
generally  rather  gay  and  agreeable. 

About  ten  species  only  constitute  this  group.  They  are  birds  of  very 
singular  appearance,  being  apparently  ducks  in  all  respects  except  their  nar- 
row and  lengthened  bills.     They  inhabit  the   northern  portions  of  both 
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hemispheres,  where  they  remain  until  the  lakes  and  rivers  are  entirely 
covered  with  ice,  when  they  return  to  more  temperate  regions.  They  sub- 
sist almost  entirely  on  fishes  and  other  aquatic  animals  which  they  catch 
by  diving.  The  merganser  or  large  sheldrake  (Mergus  merganser),  the 
red-breasted  merganser  {M.  serrator),  and  the  hooded  merganser,  M, 
cucuUatus  (pL  92,  fig.  10),  are  the  species  common  to  the  shores  of  North 
America  and  Europe.  Another,  which  is  occasionally  observed,  is  the 
white  merganser  {M.  albellus). 

Fam.  11.  CoLTMBiDiE.  A  Small  group  containing  the  divers  and  grebes, 
birds  which  live  almost  entirely  in  the  water,  rarely  venturing  on  the  land. 
They  have  the  legs  inserted  more  posteriorly  than  any  other  swimmers, 
which  enables  them  to  move  on  the  water  with  great  velocity. 

Sub'fam.  1.  ColymbiruB,  or  Divers.  Bill  long,  straight,  compressed, 
very  acute ;  wings  long,  pointed  ;  tail  short ;  tarsi  short,  compressed ;  toes 
long,. fully  webbed  before.    Size  large. 

Three  birds  only  belong  here.  They  breed  within  the  arctic  circle,  but 
migrate  to  more  temperate  climates  during  winter,  and  are  usually  observed 
on  the  rivers  and  lakes  swimming  in  search  of  aquatic  animals  which  con- 
.stitute  their  food.  They  swim  and  dive  with  great  facility  and  swiftness, 
and  are  able  to  remain  a  long  time  under  water,  exposing  odly  the  bill  or 
part  of  the  head  when  they  return  to  the  surface.  The  great  northern 
diver  or  loon,  Colymhus  glacialis  {pL  91,  fig.  3),  the  black-throated  diver 
(0.  arcticus),  and  the  red-throated  diver  (C  septerUrionalis),  are  the 
known  species. 

Sub'fam.  2.  PodicepiruB,  or  Chehes.  Bill  rather  long,  straight,  com- 
pressed, tip  acute ;  wings  short ;  tail  very  short  or  rudimental ;  tarsi  short, 
compressed ;  toes  long  and  broadly  lobed.    Size  smaller. 

There  are  about  twenty-five  species  of  grebes,  which  are  scattered  over 
the  world,  and  usually  observed  near  the  sea-coast.  They  are  excellent 
swimmers  and  divers,  and  are  said  to  pursue  fishes  to  a  considerable  depth 
in  the  water.  The  crested  grebe,  Podiceps  cristattis  (pi.  91,  fi^.  1),  the 
homed  grebe  (P.  comuius),  the  little  grebe,  P.  minor  (pi  91,  fi^.  2),  and 
several  other  species  are  found  in  both  Europe  and  America,  A  very 
curious  bird  of  this  group  is  the  sun  bird  or  sun  grebe  of  South  America, 
Heliornis  surinamensis  (pi.  94t,fig.  12).  It  is  chiefly  seen  on  the  banks  of 
rivers  and  creeks,  and  possesses  considerable  beauty  of  plumage. 

Fam.  3.  Ai^ciDiB.  Contains  the  auks,  guillemots,  penguins,  and  some 
other  similar  birds,  the  greater  part  of  which  inhabit  the  polar  circles. 

Sub'fam.  1.  Alcince,  or  Auks.  Bill  rather  short,  much  compressed,  tip 
of  upper  mandible  hooked  and  acute ;  wings  long  and  perfectly  formed ; 
tail  short ;  tarsi  short,  compressed ;  toes  webbed.     Size  various. 

These  birds  are  very  abundant  in  northern  latitudes,  but  appear  only 
occasionally  in  more  temperate  regions.  They  live  chiefly  in  the  water, 
but  are  capable  of  flying  (which  is  not  the  case  with  some  birds  of  this 
family).  The  gi-eat  or  king  auk  (Alca  impennis)  is  the  largest  species,  the 
razor-billed  auk,  A.  torda  (pi  91,  fig.  15),  and  the  pufiin,  FrcUercrda  arc^ 
tica  (pi  91,  fig.  14),  are  other  well  known  species. 
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The  little  auks  of  the  genus  Phahris  are  arranged  here.  They  inhabit 
exclusively  the  northern  regions,  and  partake  of  the  general  characters  of 
the  other  birds  of  this  group. 

Sub'fam,  2.  SpheniscincB,  or  Penguins.  Bill  rather  long,  straight,  com- 
pressed; wings  very  short  or  rudimental,  and  covered  with  scale-like 
feathers;  tail  short,  stiff;  tarsi  very  short;  toes  moderate.  Size  generally 
rather  large. 

The  penguins,  of  which  about  twenty  species  are  known,  are  found  in  the 
Southern  Ocean,  having  been  observed  in  the  highest  southern  latitudes  yet 
visited  by  voyagers,  though  some  species  inhabit  the  islands  of  the  extreme 
south  of  both  continents.  They  are  mostly  seen  in  small  parties  in  the  open 
sea,  or  standing  upright  on  the  floating  fields  of  ice ;  but,  as  the  breeding 
season  advances,  they  approach  the  islands  in  immense  flocks.  Their  power 
of  swimming  is  extraordinary;  and,  assisted  by  their  fin-like  wings,  they  dart 
with  great  swiftness  through  the  most  stormy  sea.  These  birds  hava  been 
observed  swimming  in  the  ocean  at  a  distance  of  three  hundred  miles  from 
land.  The  crested  penguin,  Eudytes  cristatus  (pi  92,  fig.  2),  the  Patagonian 
penguin,  Aptenodytes  patagonica  (pi.  91,  fig.  13),  and  other  species,  are  fre- 
quently seen  in  collections. 

Sub'fam.  3.  Urines,  or  ChiiUemots.  Bill  rather  long,  slender,  and  strong ; 
wings  and  tail  short;  tarsi  short  and  compressed;  toes  moderate.  Size 
small. 

A  group  of  birds  almost  entirely  confined  to  the  northern  regions,  whence 
they  occasionally  migrate  into  more  temperate  latitudes.  The  little  guille- 
mot (Mergulus  alle),  the  black- throated  guillemot  (Uria  antiqua),  the  foolish 
guillemot  (U.  troile),  the  black  guillemot  (U.  grylle),  and  about  ten  other 
species  are  known. 

Fam.  4.  PRooELLARiDiE.  Embraccs  the  albatrosses  and  petrels,  birds  of 
great  power  of  flight,  inhabiting  the  sea-shores  of  the  whole  world,  but  most 
abundant  in  southern  latitudes. 

Sub-fam.  1.  DiomedeincB,  or  Albatrosses.  Bill  long,  robust,  curved  at  the 
tip ;  wings  very  long,  narrow ;  tail  short,  rounded ;  tarsi  short,  robust ;  feet 
large.     Size  large. 

These,  which  are  the  largest  of  sea-birds,  inhabit  both  hemispheres,  but 
are  most  abundant  in  the  Southern  Ocean.  They  are  sometimes  seen  at 
great  distances  firom  the  land,  and  are  capable  of  long-continued  and  vigor- 
ous flight.  The  great  white  albatross,  Diomedia  ezulans  (pi.  91,  fig.  12), 
the  green-billed  albatross  (D.  chlor  or  hyncha),  the  sooty  albatross  (D.  fulU 
ginosa),  are  the  principal  known  species. 

Sub-fam.  2.  Procellarince,  or  Petrels.  Bill  rather  short,  slender,  com- 
pressed, tip  hooked ;  wings  long,  pointed ;  tail  moderate,  sometimes  forked ; 
tarsi  generally  long,  slender ;  feet  moderate,  fiilly  webbed.     Size  small. 

A  group  of  about  sixty  birds,  mostly  of  small  size,  known  to  seamen  by 
the  names  of  sea-pigeons,  petrels.  Mother  Carey's  chickens,  &c.,  inhabiting 
the  seas  of  the  whole  world.  During  heavy  gales,  some  of  the  species  are 
most  active,  and  appear  to  walk,  with  their  wings  expanded,  on  the  tops  of 
the  waves.  They  feed  on  small  marine  animals  and  sea-weeds,  and  will 
592 


Digitized  by 


Google 


AVES.  389 

foUaw  ships  for  immense  distances,  for  the  purpose  of  picking  up  such  arti- 
cles suitable  for  their  food  as  may  be  thrown  overboard.  The  cape  pigeon, 
Procellaria  capensis  {pL  91, ßg.  11),  and  the  stormy  petrel  (Thalassidroma 
pelagica)y  are  common  species. 

Fam.  5.  LAsiDiE.  This  extensive  family  embraces  all  the  common  and 
generally  handsome  sea-birds  known  by  the  names  of  gulls  and  terns.  They 
are  natives  of  the  sea-shores  of  all  countries. 

Sub-fam.  1.  LarincB,  or  Gulls.  Bill  rather  long,  straight,  curved  at  the 
tip,  which  is  acute ;  wings  long,  pointed ;  tail  moderate ;  tarsi  short,  strong ; 
feet  moderate,  fully  webbed.  Size  various ;  colors  mostly  white,  and  light 
cinereous. 

Nearly  fifty  species  of  these  birds  are  scattered  over  the  marine  portions 
of  the  world,  sometimes,  during  winter,  being  found  in  the  marshes  or  on 
the  borders  of  rivers,  but  returning  to  the  sea  coast  during  summer.  They 
are  generally  gracefully  formed  birds,  with  pure  white  or  cinereous  plumage. 
The  black-headed  gull  {Larus  atricilla),  the  kittiwake  {L,  rissa),  the  ivory 
gull,  Xr.  eburneus  {pi  91,  fig.  5),  a  beautiful  pure  white  species,  the  burgo- 
master (L.  glaucus),  the  black-backed  gull  or  saddle-back  (L.  marinus),  and 
the  herring  gull,  L.  argentatus  {pi.  92,  fig.  11),  are  the  principal  species  of 
the  American  sea-coasts,  and  are  also  found  on  those  of  Europe. 

Sub'fam.  2.  SternincBy  or  Terns.  Bill  rather  long,  slender,  straight,  sharp ; 
wings  very  long,  pointed ;  tail  long,  generally  forked ;  tarsi  and  feet  short ; 
Size  various ;  color  mostly  white. 

These  handsome  birds,  known  on  the  Atlantic  coasts  of  the  United  States 
by  the  name  of  sea-swallows,  frequent  all  the  sea-coasts  of  the  world.  They 
are  continually  on  the  wing,  and  their  flight  is  frequently  elevated,  but  at 
other  times  near  the  surface,  and  of  long  continuance.  When  seeking  their 
food,  which  consists  of  small  marine  animals,  they  generally  perform  large 
circles,  and,  upon  discerning  a  suitable  object,  suddenly  dart  upon  it.  At 
other  times  they  sweep  over  the  surface  of  the  water  in  the  manner  of 
swallows,  seizing  with  their  bills  any  floating  objects.  The  great  sea  swal- 
low, Sterna  hirundo  {pi  92,  fig.  12),  the  little  tern  {S.  minuta), and  the  sooty 
tern,  S.  nigra  {pi  91,  fig.  4),  are  common  species. 

There  are  nearly  one  hundred  species  of  terns. 

Fam.  6.  PELEOANiDiE.  Contains  the  pelicans,  cormorants,  tropic  birds, 
and  some  others.  They  are  generally  large  and  powerful  birds,  and  inhabit 
principally  the  southern  hemisphere. 

Sub-fam.  I.  Phcetonina,  or  Tropic  Birds.  Bill  rather  long,  broad  at  bailie; 
wings  long,  pointed ;  tail  moderate,  two  middle  feathers  lengthened ;  tarsi 
and  feet  short.     Size  rather  small ;  color  white. 

Four  or  five  species  of  these  birds  inhabit  the  southern  seas,  and  are 
usually  observed  at  a  considerable  distance  from  land,  skimming  over  the 
surface  of  the  water,  seizing  such  fishes  and  other  marine  animals  as 
approach  the  surface.  They  are  the  especial  enemies  of  the  flying  fish, 
and  are  said  to  rear  their  yoimg  in  hollow  trees  or  in  the  fissures  of  rocks. 
The  white  tropic  bird,  Phceton  cethereus  {pi  92,  fig.  4),  is  a  good  example 
of  these  birds. 
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Sub'fam,  2.  PloHtuB,  or  Darters,  Bill  long,  slender,  acute  ;  wings  long ; 
tail  rather  long ;  tarsi  short,  very  strong ;  feet  large,  fully  webbed ;  neck 
long  and  slender.    Size  rather  large ;  color  black. 

The  darters,  of  which  only  four  species  are  known,  inhabit  the  southern 
regions  of  both  continents.  In  the  southern  states  of  the  North  American 
confederacy,  a  species  is  frequent,  and  is  known  by  the  name  of  "  snake 
bird,"  on  account  of  its  long,  slender  neck,  and  its  habit  of  swimming  with 
its  body  submerged,  the  neck  and  head  only  being  visible,  and  presenting 
much  the  appearance  of  a  serpent.  It  is  a  constant  resident  in  Florida, 
and  is  the  Plotus  anhinga  {pi.  92,  ßg,  5).  The  other  species  inhabit  Africa 
and  Australia. 

Sub-fam,  3.  PelecanincB,  Pelicans  and  Oannets.  Bill  long,  rather 
slender,  tip  hooked  ;  lower  mandible  and  throat  furnished  with  a  pouch, 
capable  of  more  or  less  distension ;  wings  long,  pointed ;  tail  moderate ; 
tarsi  short ;  toes  moderate,  rather  long,  all  four  of  which  are  united  by  the 
web.     Size  generally  large ;  color  mostly  white  in  adults. 

The  pelicans,  which  are  at  once  recognised  by  their  large  pouchej 
attached  to  the  under  mandible,  are  scattered  throughout  the  world,  living 
indifferently  on  rivers,  lakes,  or  the  sea  coast.  The  principal  American 
species  is  the  large  white  pelican  (Pelecanus  americanus),  of  which  we  beg 
the  liberty  of  extracting  the  following  account  from  Audubon. 

"  As  this  species  is  often  seen  along  the  sea  shores,  as  well  as  on  fresh 
water,  I  will  give  you  a  description  of  its  manners  there.  While  on  the 
island  of  Barataria,  in  April,  1837, 1  one  afternoon  observed  a  number  of 
white  pelicans  swimming  against  the  wind  and  current,  with  their  wings 
partially  extended,  and  the  neck  stretched  out,  the  upper  mandible  alone 
appearing  above  the  surface,  while  the  lower  must  have  been  used  as  a 
scoop  net,  as  I  saw  it  raised  from  time  to  time,  and  brought  to  meet  the 
upper,  when  the  whole  bill  immediately  fell  into  a  perpendicular  position, 
the  water  was  allowed  to  run  out,  and  being  again  raised  upwards,  the  fish 
was  swallowed.  After  thus  swimming  for  about  a  hundred  yards  in  an 
extended  line,  and  parallel  to  each  other,  they  would  rise  on  wing,  wheel 
about,  and  re-alight  at  the  place  where  their  fishing  had  commenced,  when 
they  would  repeat  the  same  actions.  I  continued  watching  them  more 
than  an  hour,  concealed  among  a  large  quantity  of  drifted  logs,  until  their 
fishing  was  finished,  when  they  all  flew  off  to  the  lee  of  another  island,  no 
doubt  to  spend  the  night  there,  for  these  birds  are  altogether  diurnal. 
When  gorged,  they  retire  to  the  shores,  to  small  islands  in  bays  or  rivers, 
or  sit  on  logs  floating  in  shallow  waters  at  a  good  distance  from  the  beach, 
in  all  which  situations  they  are  prone  to  lie  down  or  stand  closely 
together." 

This  bird  is  a  constant  resident  in  the  southern  parts  of  the  United 
States,  as  is  also  the  brown  pelican  (P.  fiiscns),  a  smaller  species,  but  very 
similar  in  general  history. 

The  great  pelican  {P.  onocrotalus),  and  the  hairy  pelican,  P.  crispus 
(pi  91,  ßg,  6),  which  are  the  largest  of  all  species,  inhabit  the  seas  of 
Europe  and  Asia.    Six  or  eight  other  species  are  known. 
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The  frigate  pelican,  or  man-of-war  bird,  Tachypetes  aquilus  {pi.  92,  fig. 
3),  is  common  to  both  the  old  and  new  worlds. 

The  gannets  are  also  arranged  here.  These  are  not  so  large  as  the 
pelicans,  though  similar  in  many  respects,  and  are  found  in  immense  num- 
bers on  desert  and  rocky  islands  in  various  parts  of  the  world.  The  booby, 
Sula  hassana  {pi,  92,  fig.  6),  and  the  brown  gannet  {S.  fusca),  are  good 
examples  of  these  birds,  of  which  there  are  about  a  dozen  species. 

Sub-fam.  4.  Carbonina,  or  Cormorants.  Bill  straight,  slender,  hooked  at 
the  tip ;  wings  moderate,  pointed ;  tail  moderate,  rounded ;  tarsi  short, 
compressed ;  toes  long,  all  four  united  by  the  web  of  the  feet  Size  rather 
large ;  color  mostly  black. 

The  cormorants  have  been  proverbial  for  their  voracity  from  time  imme- 
morial, and  may  be  termed  the  vultures  of  the  sea.  They  are  found  in 
small  parties  on  all  sea  coasts,  and  are  very  successful  fishers,  being  capable 
of  diving  and  swimming  under  the  water  with  great  velocity.  In  this 
manner  they  capture  their  prey,  which  consists  principally  of  fishes,  and 
which,  it  is  said,  are  caught  carefully  by  the  head,  so  that  the  scales  and 
fins  may  not  impede  their  being  swallowed. 

There  are  about  thirty  species  of  cormorants,  of  which  the  common 
cormorant,  Carba  cormoranus  {pi.  92,  fig.  1),  the  crested  cormorant  (C 
dilophtui),  the  violet  cormorant  {C.  violaceus),  are  the  most  common 
American  species ;  the  first  of  which  is  also  common  on  the  sea  shores  of 
Europe. 

With  this  sub-family  we  complete  the  Class  of  Birds. 
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VERTEBRATA. 
Class  IV.     Mammalia  (Mammals). 

The  class  of  Mammalia,  it  is  well  known,  stands  at  the  head  of  the  verte- 
brated  animals  ;  the  decided  superiority  of  its  organization,  the  multiplicity 
of  its  aptitudes,  sensations,  and  motions,  which  other  classes  do  not  possess, 
entitle  us  to  consider  it  a  step  in  the  ascending  scale  of  beings,  and  indeed 
the  last  of  the  animal  creation. 

The  mammals  are  vertebrates  whose  body  is  covered  with  hairs,  or 
modified  hairs,  by  opposition  to  the  feathers  of  birds  and  scales  of  reptiles 
and  fishes ;  possessing,  like  birds,  warm  and  red  blood ;  a  heart  with  two 
ventricles  and  two  auricles,  and  breathing  by  lungs.  Mammals,  instead  of 
laying  eggs  like  other  vertebrates,  bring  forth  living  young,  which  are 
nourished  by  mammae  situated  on  the  inferior  surface  of  the  female,  some- 
times on  the  breast  and  sometimes  on  the  abdomen. 

The  skin  of  the  mammals  is  more  or  less  thick,  sometimes  transformed 
into  a  cuirass,  as  in  the  tatous,  or  else  the  upper  part  of  the  body  is  covered 
by  imbricated  scales,  as  in  the  pangolins.  Generally  its  exterior  surface  is 
covered  vfixh  hairs,  which  sometimes  appear  under  the  form  of  spines,  bristles, 
or  wool.  The  ordinary  hairs  are  smooth,  in  most  cases  directed  backwards. 
When  the  hairs  on  the  nape  and  neck  are  very  long,  they  form  a  mane ;  on 
the  lips  and  cheeks,  or  on  the  chin,  they  constitute  a  beard ;  above,  on  the 
top  of  the  head,  a  tuft,  or  wig ;  and  on  the  extremity  of  the  tail,  a  tuft 
again. 

Sometimes,  as  in  the  horse,  the  tail  is  furnished  with  long  depending 
hairs  hanging  down  from  its  very  base ;  at  other  times,  long  hairs  hang 
down  firom  each  side  of  the  tail.  In  several  mammals,  as,  for  example, 
squirrels,  the  long  hairs  on  the  head  are  directed  towards  both  sides,  right 
and  left.  Some,  again,  as  the  lynx  and  squirrel,  have  a  long  bush  of  hairs 
at  the  end  of  each  ear.  There  are  also  mammals  whose  whole  body  is 
covered  with  long  hairs.  The  hairs  are  called  wool  when  they  are  fine, 
soft,  and  curled  or  crisped.  In  some,  as  the  sheep,  the  body  is  only  covered 
with  wool,  but  in  many  mammals  the  wool  is  found  between  the  smooth 
hairs,  and  covered  by  the  latter,  which  extend  beyond  it.  This  is  the 
under-wool  analogous  to  the  down  in  birds.  Bristles  are  the  stiff,  stout 
hairs ;  in  the  hog,  for  instance,  the  whole  body  is  covered  with  them ;  in 
other  animals  they  are  limited  to  the  angle  of  the  mouth,  or  behind  it,  where 
they  are  very  long,  and  are  then  called  moustaches  or  whiskers.  When 
the  hairs  are  verj'^  thick,  acute  at  the  extremities,  and  horny,  they  are  called 
spines,  as  in  the  urchin  or  hedgehog,  and  porcupine.  In  some  mammals 
we  find  the  posterior  part  of  the  body,  or  a  part  of  the  breast,  the  knees  and 
the  sole  of  the  feet,  deprived  of  hair.  Usually  in  such  cases  the  skin  is 
harder  in  those  parts  than  where  it  is  covered  with  hairs.  These  baM 
596 


Digitized  by 


Google 


MAMMATJA  393 

places  are  called  callosities.  The  end  of  the  snout  and  the  under  surface 
of  the  toes  want  the  hair  in  most  of  the  mammals.  The  Cetacea  have  no 
hairs  at  all,  and  the  Sirenidee  only  at  the  margin  of  the  snout  and  eyelids. 

Often  the  color  changes  according  to  the  age,  the  climate,  the  locality, 
and  the  season  of  the  year.  In  domesticated  animals  the  color  of  the  hair 
undergoes  quite  as  many  variations,  and  becomes  also  often  longer  or 
shorter,  or  it  crisps  like  wool,  although  the  hair  may  have  been  straight  in 
the  original  stock  of  their  race.  Many  mammals  are  provided  with  append- 
ages on  their  forehead,  which  may  be  presented  under  three  types :  horns, 
as  in  sheep  and  oxen ;  antlers,  as  in  deer ;  and  agglutinated  hairs,  as  in  the 
giraffe  and  rhinoceros.  Horns  proper  are  so  placed  as  to  cover  a  horn 
core,  a  projection  of  the  frontal  bone.  They  increase  in  size  every  year, 
without  being  ever  shed,  and  usually  occur  in  both  sexes.  They  are  found 
in  oxen,  sheep,  goats,  antelopes,  chamois,  &c. 

The  horns  of  deer  are  more  properly  termed  antlers,  in  French  called 
bois,  or  wood.  These  are  entirely  solid,  and  are  shed  every  year,  to  give 
place  to  a  larger  pair.  The  female  rarely  possesses  them ;  an  exception 
is,  however,  found  in  the  reindeer.  The  annual  shedding  and  growth  of 
the  horns  is  very  curious  and  interesting.  We  take  the  example  of  the 
deer,  according  to  Bell's  History  of  British  Quadrupeds.  "  Let  it  be  stated 
first  that  the  horn  is  placed  upon  a  protuberance  on  each  side  of  the  frontal 
bone :  the  part  which  rests  upon  the  bone,  forming  the  base  of  the  horn,  is 
surrounded  by  a  rough  protuberant  ring  called  the  burr.  Now  the  principal 
stem  of  the  horn  has  the  name  of  the  beam ;  the  irregular  divisions  near  its 
extremity  are  termed  branches,  and  are  distinguished  from  the  true  antlers, 
which  are  the  essential  branches  belonging  to  the  species,  and  stand  gene- 
rally forwards,  of  which  the  first  is  called  the  brow-antkr,  the  next  the  bez- 
antler,  and  the  third  the  royal;  the  crown  is  termed  the  surroyaL  By  the 
number  of  these  antlers,  and  other  marks  in  the  development  of  the  horns, 
the  age  of  the  animal  may  be  nearly  ascertained.  The  growth  of  the  horns 
is  an  astonishing  instance  of  the  rapidity  of  the  production  of  bone  under 
particular  circumstances,  and  is  certainly  unparalleled  in  its  extent  in  so 
short  a  period  of  time.  A  full  grown  stag's  horn  probably  weighs  twenty- 
four  pounds,  and  the  whole  of  this  immense  mass  of  true  bone  is  produced 
in  about  ten  weeks.  During  its  growth,  the  branches  of  the  external  caro- 
tid arteries,  which  perform  the  ofllce  of  secreting  this  new  bone,  are  con- 
siderably enlarged,  for  the  purpose  of  conveying  so  large  a  supply  of  blood 
as  is  necessary  for  this  rapid  formation.  These  vessels  extend  over  the 
whole  surface  of  the  horn  as  it  grows,  and  the  horn  itself  is  at  first  soft  and 
extremely  vascular,  so  that  a  slight  injury,  and  even  merely  pricking  it, 
produces  a  flood  of  blood  from  the  wound.  It  is  also  protected  at  this  time 
with  a  soft  hairy  or  downy  coat,  which  is  termed  the  velvet ;  and  hence 
the  horns  are  said  to  be  in  the  velvet  during  their  growth.  When  com- 
pleted, the  substance  of  the  horns  becomes  dense,  the  arteries  become  obli- 
terated, and  the  velvet  dries  and  falls  off  in  shreds,  a  process  which  is 
hastened  by  the  animal  rubbing  his  horns  against  the  branches  of  a  tree. 
The  horns  remain  solid  and  hard,  constituting  the  most  efiectual  weapons 
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of  defence ;  and  they  are  often  used  during  the  pairing  season  in  violent 
and  sometimes  fatal  combats  between  the  males.  After  this  season  is  over, 
absorption  takes  place  at  the  point  where  the  horn  joins  the  boss  or  frontal 
process,  and  at  length  falls  off,  to  be  renewed  again  in  due  time.  Such 
is  this  remarkable  process  in  deer  generally ;  the  period  at  which  it  takes 
place  varies  according  to  the  species." 

Several  mammals  have  on  their  faces  membranous  appendages,  or  else 
prominent  folds  of  the  skin,  as,  for  example,  on  the  nose  of  some  bats.  The 
lips  in  mammals  are  generally  fleshy,  the  upper  one  sometimes  fissured,  and 
in  a  few  cases  even  entirely  wanting.  The  tongue,  fleshy  and  movable,  is 
connected  with  a  bone  called  the  hyoid,  which  is  composed  of  several  pieces, 
and  suspended  to  the  cranium  by  ligaments.  The  upper  surface  of  the  tongue 
possesses  small  warts  or  papillae,  which  are  generally  blunt  and  soft,  but  in 
some  genera  are  acute  and  more  or  less  hardened.  The  nerves  of  taste  extend 
to  these  papillae,  whence  the  name  of  nervous  papillae  given  to  the  latter.  In 
some  mammals  the  tongue  is  vermiform,  long,  and  protractile ;  in  the  leaf- 
nosed  hdit  {Vampyrus  phyllostoma)  it  is  tubular,  folded  together,  and  also  pro- 
vided at  its  extremity  with  projecting  papillae.  The  girafie  can  protrude  the 
tongue  considerably,  and  by  this  means  take  hold  of  surrounding  objects. 

In  some  mammals  the  nose  grows  into  a  proboscis;  in  others,  on  the 
contrary,  it  is  very  little  or  not  at  all  apparent.  Many  kinds  which  live  in 
water  can  shut  the  nostrils,  or  openings  of  the  nose,  when  diving.  The 
nostrils  in  the  whale  are  on  the  top  of  the  head,  and  in  some  of  them  they 
open  exteriorly  by  a  single  opening.  The  sense  of  smell  is  more  or  less 
developed  in  mammals. 

The  eyes,  invariably  lodged  in  an  orbit,  are  protected  by  two  or  three 
lids.  They  are  of  different  sizes ;  in  some  very  small,  even  hidden  under 
the  epidermis,  as,  for  instance,  the  blind  mouse  {Spalax  typhlus).  The 
pupil  is  generally  circular ;  but  in  some  animals,  as  in  cats,  foxes,  &c.,  it  it 
elongated  vertically,  while  in  others  the  elongation  is  horizontal.  The  eyes 
are  furnished  with  eye-lashes.  Many  ruminants  have  a  lachrymal  opening 
at  the  inner  angle  of  the  eye ;  at  least,  there  exists  a  cavity  which  secretes 
a  fatty  and  black  (often  hardened)  substance. 

The  size  of  the  ear-opening,  as  well  as  that  of  the  concha  itself,  is  very 
variable;  the  latter  sometimes  is  entirely  wanting;  where  it  exists,  it  is 
either  erect,  or  hangs  partially  or  completely  down ;  the  animal  can  also 
direct  it  more  or  less  towards  the  place  whence  a  sound  comes.  Most  of 
the  bats  have  before  the  ear  an  erect  membrane,  which  is  called  ear-cover 
{antitragus),  serving  in  a  measure  to  this  purpose.  The  seals  have  a  similar 
adaptation,  although  less  conspicuous.  The  ears  of  many  other  mammals 
can  also  be  shut.  The  bats  appear  to  possess  a  very  delicate  sensibility  in 
the  membrane  of  the  ear,  which  is  furnished  with  an  abundance  of  nerves, 
as  well  as  in  the  membrane  of  the  wings. 

In  most  of  the  mammals  the  snout  and  toes  perform  the  functions  of  pre* 

hensory  organs ;  in  the  proboscidians,  it  is  the  proboscis.     The  snout,  in 

some  cases,  is  provided  with  peculiar  papillae-like  projections :  this  is  seen 

in  the  mole ;  the  finger-like,  elongated  appendages  of  the  proboscis  of  the 
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elephant ;  and  of  the  upper,  prehensile  lip  of  the  rhinoceros.  The  upper  jaw 
is  always  immoyable,  and  united  to  the  skull,  whilst  the  lower  moves 
vertically  against  it,  the  latter  always  possessing  two  simple  articulations 
placed  at  right  angles  in  the  higher  groups. 

The  teeth,  which  are  wanting  in  some  few,  vary  very  much  in  their 
number  and  their  shape,  and  when  they  exist  they  are  confined  to  the  jaws 
upon  which  they  rest,  implanted  into  alveolse.  They  are  of  four  kinds, 
ificisors,  canines,  molars,  and  premolars,  which  sometimes  exist  together, 
whilst  sometimes  only  two  kinds,  or  even  only  one  is  met  with.  Their 
relative  position  is  invariable  and  welt  known,  and  their  form  very  charac- 
teristic. The  incisors  are  generally  chisel  shaped,  sharp,  and  straight, 
seldom  curved,  and  always  prominent  among  the  others,  occurring  in  vari- 
able number,  and  inserted  above  in  the  premaxillary,  and  below  on  the 
symphyses  of  the  lower  jaw;  in  some  genera,  completely  wanting. 
The  canines,  still  oftener  absent,  are  acute,  with  a  conical  crown  and  a 
single  root,  more  or  less  curved,  one  in  each  half  of  the  jaw,  behind  the 
incisors ;  they  are  often  much  larger  than  the  other  teeth ;  sometimes,  how- 
ever, shorter,  as  for  example  in  the  shrews.  The  molars  and  premolars 
vary  greatly,  according  to  the  nature  of  the  food.  In  the  Carnivora  proper 
they  have  a  compressed  and  cutting  crown ;  they  are  compressed,  again, 
but  tuberculous,  in  the  beasts  of  prey  feeding  also  upon  vegetable  matter ; 
finally,  they  are  sometimes  flat,  but  usually  furnished  with  enamelled  ridges 
in  all  those  mammals  which  feed  chiefly  upon  plants  or  vegetable  sub- 
stances. They  are  generally  provided  with  several  roots.  In  the  whales, 
the  teeth  in  the  upper  jaw  are  replaced  by  the  whalebones,  which  are 
elongated,  falcate,  elastic,  and  flexible  plates,  their  points  directed  down- 
wards, provided  at  their  inner  extremities  with  innumerable  elongated  and 
loose  threads  of  the  same  substance  as  the  whalebone  itself.  Omithorhynchus 
instead  of  teeth  has  a  pair  of  homy  tubercles,  and  Echidna  is  provided  on 
the  palate  with  several  rows  of  spines  directed  backwards. 

Every  bone  composing  the  skull  is  united  to  its  neighbor  by  intimate 
suture,  and  sooner  or  later  is  soldered  to  it,  so  as  to  form  a  continuous 
cavity  for  the  brain.  The  skull  articulates  to  the  vertebral  column,  by 
means  of  two  condyles,  with  the  atlas  or  first  vertebra  of  the  neck.  The 
articulation  takes  place  below  the  great  posterior  opening  through  which 
the  brain  passes  into  the  spinal  canal.  The  lateral  motion  of  the  head 
does  not  take  place  upon  the  first  vertebra,  being  performed  by  the  first  ver- 
tebra upon  the  second.  The  neck,  whatever  be  its  length,  consists  of  seven 
vertebrae.  In  the  supposed  exception,  the  sloth,  which  appears  to  have  nine, 
we  find,  on  careful  examination,  that  the  two  last  are  really  the  two  anterior 
dorsal  vertebrae,  as  shown  by  the  presence  of  floating  ribs.  They  are  distin- 
guished by  the  small  development  of  the  lateral  apophysis.  The  vertebrae 
of  the  back,  to  which  ribs  are  always  attached,  vary  greatly  in  number,  but 
are  always  more  numerous  than  the  abdominal  ones ;  their  body  is  stouter 
than  that  of  the  neck  vertebrae,  and  they  diminish  in  size  backwards.  The 
abdominal  vertebrae,  on  the  contrary,  increase  in  size  backwards ;  they  are 
easily  distinguished  from  the  vertebrae  of  the  back  by  the  absence  of  articu- 
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lating  surfaces,  there  being  no  ribs  connecting  with  them.  The  vertebrae 
which  follow  the  abdominal  ones  are  soldered  together,  and  constitute  the 
quadrangular  ossa  sacra,  or  sacrum^  concave  below  and  convex  above. 
Their  number  is  generally  very  restricted,  and  varies  within  narrow  limits. 
The  vertebral  column  terminates  by  the  vertebrae  of  the  tail,  which  in  their 
form  and  number  differ  greatly  from  the  others.  The  first  ones  still  possess 
the  canal  for  the  spinal  marrow,  but  it  vanishes  gradually ;  and  the  last  of 
the  series  consists  of  a  cylindrical  or  prismatical  body,  more  or  less  elongated, 
with  rudimentary  apophyses,  or  completely  deprived  of  them. 

The  ribs  correspond  in  number  to  the  donsal  vertebrae ;  they  are  elongated 
and  curved  cylindrical,  prismatical,  or  compressed  bones,  without  lateral 
processes,  and  never  immediately  connected  with  the  breast  bone  below. 
The  breast  bone  itself  is  composed  of  numerous  cylindrical  or  compressed 
pieces,  situated  behind  each  other,  with  which  the  true  ribs  are  united  by 
means  of  cartilages.  The  others,  or  false  ribs,  are  situated  behind  the 
breast  bone ;  are  always  shorter,  and  are  connected  together  by  cartilagi- 
nous pieces. 

Most  of  the  mammals  are  provided  with  four  legs ;  the  hind  pair  consist- 
ing of  a  thigh,  a  shank,  a  tarsus,  and  a  foot ;  the  fore  pair,  of  an  arm,  a  fore 
arm,  a  wrist,  and  a  hand.  The  fore  legs  are  generally  shorter  than  the  hind 
ones,  and  usually  bent  a  little  inwards;  but,  again,  in  some  they  are  so 
short,  and  the  hind  so  long,  that  when  the  animal  attempts  to  walk  on  four 
legs,  the  anterior  part  of  the  body  is  much  lower  than  the  posterior  part, 
even  though  the  hind  legs  be  considerably  bent.  Hence,  it  results  that 
these  animals,  as  kangaroos,  &c.,  prefer  jumping  or  running  on  the  hind 
legs  alone.  The  opposite  development  of  the  legs,  or  the  presence  of 
fore  legs  longer  than  the  hinder,  is  observed  in  the  Asiatic  orang  outang,  in 
the  long-armed  monkey,  the  sloth,  &c.  In  the  bat,  also,  the  fore  legs,  or 
rather  the  fingers,  are  very  long,  and  between  them  and  the  hind  legs  the 
skin  of  the  body  is  extended,  so  that  by  this  means  these  animals  can 
keep  on  the  wing.  In  others  the  skin  is  less  expanded,  and  serves  only  as  a 
parachute,  and  not  for  the  real  act  of  flying.  Mammals  walk  either  on  the 
toes  alone,  or  else,  as  in  the  bear,  on  the  entire  sole  of  the  foot.  In  the  first 
case,  the  foot  is  generally  long,  and  forms,  with  the  lower  end  of  the  leg, 
the  backward  directed  knee. 

The  feet  are  usually  directed  forwards ;  only  in  the  walrus  and  seal,  and 
slightly  in  the  bat,  the  hind  feet  are  directed  backwards.  Some  are  pro- 
vided with  short  and  broad  fore  feet,  fitted  for  digging  or  scratching  in  the 
sand. 

The  normal  number  of  toes  is  five,  viz.  the  thumb,  the  innermost  toe ; 
next  to  this,  the  indicator-finger ;  then  the  middle  finger ;  next  to  the  latter, 
the  ring-finger ;  and  finally  the  outermost,  the  little  finger.  But  in  several 
genera  there  is  ona-finger  wanting  to  the  hind  feet ;  or  two  are  wanting ;  or 
we  find  four  toes  to  the  fore  feet,  and  five  behind ;  or  four  everywhere ;  or 
four  to  the  fore,  and  three  to  the  hind  feet ;  or  two  before,  and  four  behind ; 
or  two  before,  and  three  behind.  These  toes,  however,  are  not  always 
developed ;  as,  for  instance,  in  the  case  of  a  single  hoof,  or  of  two  hoofs. 
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In  others,  again,  they  assume  diverse  degrees  of  development,  more  or  less 
elongated,  as,  for  instance,  in  those  which  are  used  for  clasping  or  seizing. 
They  are  longer  and  thinner  when  destined  only  to  walk  or  to  dig.  In 
some  mammals,  the  thumb  is  opposed  to  the  other  fingers  or  toes,  so  that  it 
works  with  the  latter  as  a  pincer.  In  this  case,  the  feet  are  called  hands. 
The  use  of  the  thumb  is  sometimes  also  very  much  reduced. 

Generally,  the  extremities  of  the  toes  terminate  by  horny  bodies,  which 
are  called  hoofs,  when  they  surround  all  the  toes  at  once ;  nails,  when  they 
present  themselves  as  mere  plates  on  the  upper  surface  and  extremity  of  the 
toes ;  and  finally  claws,  when  they  are  compressed,  pointed,  curved,  seldom 
straight,  and  inserted  above  at  the  extremity  of  the  toes.  When  the  claws 
approach  nearer  to  the  nature  of  the  hoof,  they  are  then  called  hoof-nails. 
Sloths  and  ant-eaters,  when  at  rest,  can  bend  backwards  their  long  claws 
under  the  sole  of  the  foot,  whilst  most  of  the  cats  and  Carnivora  retract 
them  into  a  fold  of  the  skin.  The  two-hoofed  mammals,  and  the  hogs  and 
the  allied  genera,  besides  the  developed  toes  which  are  surrounded  by  the 
hoof,  have  usually  two  small  rudimentary  ones,  provided  with  hoofs,  which 
are  called  posterior  hoofs,  placed  above  and  posterior  to  the  true  hoofs. 
The  males  of  Omithorhynchus  and  of  Echidna  possess,  on  the  heels  of  the 
hind  feet,  a  horny  spur.  The  horny  envelope  sometimes  is  wanting  to 
many  toes,  and  this  is  especially  the  case  for  the  thumb  of  a  few  genera. 
Sometimes,  also,  the  toes  are  partly  or  entirely  soldered  tc^ether,  or  they 
are  united  into  a  membrane  fitted  for  swimming.  This  membrane  some- 
times extends  beyond  the  tips  of  the  toes,  and  sometimes  reaches  only  half 
their  length  (semi-palmated  feet).  The  fore  feet  of  Cetacea  are  in  a  very 
rudimentary  state,  and  the  hind  feet  are  completely  wanting. 

For  their  protection  and  their  defence,  the  mammals  are  provided  with 
teeth,  claws,  or  hoofs,  and  with  antlers  or  horns.  The  elephant  defends 
itself  not  only  by  means  of  the  tusks,  but  also  with  its  proboscis  ;  the  skunk 
discharges  at  its  enemy  a  fetid  fluid,  secreted  by  special  anal  glands; 
others  attempt  to  escape  by  flight,  or  by  feigned  death ;  still  others  have 
spines,  scales,  or  bony  cuirasses,  as  means  of  defence.  The  quadrumana, 
or  monkeys,  make  use  of  surrounding  objects,  as  stones  and  sticks,  to  keep 
ofi*  their  enemies. 

The  male  lives  either  with  one  female  alone  or  with  several.  The  female 
brings  forth  young  either  once  only  or  several  times  a  year ;  and  in  the 
colder  regions,  this  takes  place  during  the  warmest  season.  The  female  of 
most  genera  prepares  for  its  young  a  soft  bed ;  those  only  whose  young  can 
see  and  walk,  or  swim,  immediately  after  birth,  as  is  the  case  with  the  hoofed 
mammals,  the  seals  and  cetacea,  &c.,  do  not  provide  such  a  litter,  nor  do 
those  which  carry  about  their  young.  The  young  of  other  mammals  are 
very  weak  when  just  born,  and  are  often  unable  to  see  before  nine  or  four- 
teen days.  The  number  of  young  at  a  birth  varies ;  usually  less  as  the 
animal  is  greater.  The  hog,  however,  constitutes  an  exception.  Dogs, 
foxes,  and  cats  bring  forth  three  to  six  at  a  birth.  The  young  are  first 
suckled  by  the  mother,  and  as  long  as  she  feeds  them  she  displays  towards 
them  the  warmest  afifection,  exposing  herself  to  every  danger  in  protecting 
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them.  In  the  case  of  mammals  living  in  pairs,  as  in  Carnivora,  the  male 
usually  takes  his  part  in  this  safeguard. 

AH  mammals  have  a  voice,  which  is  very  diversified,  although  not  so 
much  so  as  in  birds. 

Among  all  classes  of  animals,  that  of  mammals  is  undoubtedly  the  one 
which  is  the  most  profitable  to  man,  especially  the  domesticated  kinds. 
Their  flesh  serves  as  food,  as  also  the  milk.  The  skin,  fur,  hair,  and  wool 
have  a  thousand  applications.  Several  animal  substances  are  used  as 
medicines,  and  others  as  perfumery,  still  others  as  fuel  (as  for  instance,  the 
excrements  of  the  camel)  ;  teeth,  bones,  hairs,  horns,  antlers,  entrails,  skin, 
muscle,  tendons,  as  also  blood  and  fat,  are  worked  up  and  made  use  of  in 
various  ways.  Finally,  many  serve  us  as  guides  in  hunting,  as  beasts  of 
burden,  or  as  vigilant  guards  of  life  and  property. 

The  class  of  mammalia  exhibits  the  greatest  variety  of  habits  among  its 
members.  Created  to  inhabit  chiefly  dry  land,  it  is  met  with  in  every 
situation  and  locality,  from  the  edge  of  the  water  to  the  top  of  the  moun- 
tains, from  the  surface  of  the  ground  and  under  it  to  the  top  of  the  trees,  in 
forests,  open  land,  dry  and  wet,  everywhere,  exposed  to  the  bright  sun  of 
the  equator  and  to  the  frozen  regions  of  the  poles.  Some  frequent  watery 
places,  the  banks  of  rivers,  lakes,  the  beaches  and  sea  shores  Still  others, 
entirely  pelagic,  are  never  seen  near  the  land,  except  when  thrown  ashore 
by  storms  or  other  accidental  causes.  Again,  in  relation  with  all  these 
circumstances  of  habitation,  there  are  habits  and  instincts  by  which  each 
species  secures  its  food,  escapes  the  dangers  of  its  enemies  or  attacks  a 
defenceless  prey,  and  provides  for  the  perpetuity  of  its  race. 


Classification. 

Of  the  numerous  systems  of  classification  of  mammals  hitherto  proposed, 
no  one  appears  satisfactory  to  us.  From  the  time  that  whales  and  dolphins 
(Cetacea)  were  acknowledged  to  be  mammab,  they  have  been  considered 
as  the  lowest  of  all,  on  account  of  their  inhabiting  the  water,  and  the 
analogy  of  their  form  with  that  of  fishes.  In  all  systems  of  classification 
they  are  placed  lowest.  This  position  is  assigned  them  in  the  Systema 
Naturae  of  the  great  Linnseus.  In  Cuvier's  Animal  Kingdom,  the  Cetacea, 
as  usual,  are  placed  at  the  bottom  of  the  class,  the  Ruminantia  come  next, 
then  Pachydermata,  then  Edentata,  then  Rodentia,  then  Marsupialia,  then 
Carnivora,  Insectivora,  Cheiroptera,  and,  finally,  Quadmmana.  Others 
make  Pachydermata  follow  the  Cetacea  and  precede  Ruminantia,  which 
appears  to  us  much  more  correct  But  the  place  assigned  to  Edentata  and 
Marsupialia,  we  believe,  is  arbitrary,  for,  as  they  stand,  they  rather  obscure 
than  enlighten  the  affinities  of  the  neighboring  orders. 

During  the  last  ten  years,  a  modification  has  been  introduced  into  our 

systems,  which  consists  of  dividing  the  class  into  two  sub-classes,  namely, 

the  Monodelpkes,  including  the  generality  of  mammals  whose  young,  when 

just  born,  require  no  other  care  from  their  parent  except  to  suckle  them ; 
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and  the  Didelphes,  much  less  numerous,  whose  young  come  into  the  worid 
at  an  epoch  when  they  are  not  yet  fully  developed,  and  for  that  reason 
require  more  special  and  extraordinary  care  from  the  female,  who  is  fur- 
nished with  an  abdominal  pouch,  where  the  young  are  sheltered,  and  at 
first  permanently  attached  to  the  teat  The  Didelphes  have  besides,  two 
additional  bones  to  their  skeleton,  called  the  marsupial  bones. 

This  was  a  decided  improvement,  but  the  Edentata  still  remain  isolated 
or  scattered,  without  permanent  place. 

This  fundamental  division  into  two  parallel  groups  corresponds  exactly 
to  another,  based  upon  the  presence  or  absence  of  a  placenta,  that  part  of 
the  foetal  envelopes  which  unites  the  young  more  intimately  with  the  mother, 
and  by  means  of  which  they  are  supplied  with  blood.  The  Monodelphes 
are  called  Placentalia,  whilst  the  Didelphes  are  Aplacentalia^  or  deprived  of 
this  organic  connexion.  Such  a  division  may  appear  natural  at  first  sight, 
as  it  seems  to  express  some  embryonic  law.  But  embryology  has  not  yet 
done  all  that  we  may  expect  from  it  with  regard  to  our  classification.  It 
will  furnish  us  one  day  with  data  by  which  the  natural  affinities  and 
mutual  relationships  of  the  fundamental,  and  also  minor  groups,  shall  be 
unfolded.  The  embryology  of  mammals  is  still  in  its  infancy,  especially  in 
that  part  of  the  genesis  which  relates  to  the  earliest  phenomena  which  take 
place  immediately  after  the  fecundation  of  the  eggs. 

The  disposition  of  the  minor  groups  in  the  systems  just  alluded  to  varies 
among  the  various  authors,  showing  how  far  this  class  is  from  being 
understood.  Thus  the  following  arrangement  was  published  in  France  in 
1845. 


Sub-Class  I.     Placbntalia. 

Order  I.    Primates  :  Families,  Simiadae,  Lemuridae,  Tarsidae,  Chiro- 

myidae. 
Order  II.     Tardigrada  :  Fam,,  Bradipodidae. 
Order  III.    Cheiroptera  :  Fam.,  Galeopithecidae,  Pteropodidae,  Ves- 

pertilionidae,  Noctilionidae,  Vampyridae,  DesmodidsB. 
Order  IV.  Carnivora:  A,  Carnivora  proper ;  Fom.,  Cercoleptidao, 
Viverridae.  B.  Amphibia ;  Fam.,  Phocidae,  Triche- 
chidae.  C  Insectivora ;  Fam.,  Eupleridae,  Tupaiadae, 
Gymnuridae,  Macroscelidae,  SoricidsB,  Talpid»,  Erina- 
ceidae. 
Order  V.    Rodentia  :   F<tm,,  Sciuridae,   MuridsB,   Pseudostonlidae, 

Spalacidae,  Hystricidae,  Leporidae,  Cavidae. 
Order  VI.    Pachydermata  :  Fam,,  Hyracidae,  Elephantidae,  Tapiridae» 

Rhinocerotidae,  Hippopotamidae,  Suidae,  Equidae. 
Order  VII.    Ruminantia  :  Fam.,  Camelidae,  Antilopidae. 
Order  VIII.    Edentata  :    Fam.,  Dasypodidae,    Myrmecophagidao, 

Manidae. 
Order  IX.     Sirenidia  :  Fam.,  Manatid»,  Halicoridae,  Rytinide. 
Order  X.    Cetacea  :  Fam.,  Delphinidae,  Physeteridae,  Balaenide. 
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Sub-Clabs  II.    Aplacentalia. 

Order  I.    Marsupialia  carnaria  :  Fam,^  Dasyuridae,  Didelphidae,  • 

Peramelid»,  Myrmecobidee,  Tarsipedid». 
Order  IL    Marsupialia  frugivora  :  Fam.,  Phalangidse,  Phascolarc- 

tidsB,  Macropodidae,  Phascolomydse. 
Order  III.    Monotremata  :    Fam.^  Ornithorhynchid®,  Echidnidse. 

In  1846,  Ch.  L.  Bonaparte  gave  to  the  scientific  world  the  following 
system. 


Series. 


Sub-Class  I.    Placbntalia 
Section.  Order. 


^I.  Unguiculata.*^ 


Family. 

iHominidae,  Simidae,  Ce- 
bidsB,  Lemuridae,  Gale- 
opithecid»,  Chiromid». 
rCercoleptid»,  Canidae, 
J  ViverridsB,         Felidao, 


I.  Educabilia.     *< 


II.  Pinnata. 


II.  Ineducabilia.  •< 


eo4 


III.  Ungulata.  < 


2«  Fer£6. 

^  Mustelid»,  Procyonidae, 

I  Ursidae. 

^     Tk'     '     ^^     S  Phocidae,  Trichechidae, 
3.Pinmpedia.  JHyj^^^^jj^ 

( Delphinidae,  Physeteri- 
^  dae,  Balaenidae. 

SManatidae,  Dinotheri- 
dse. 
rElephantidae,  Rhinoce- 
J  rotidae,  Hyracidae,  Sui- 
I  dee,  Hippopotamidae, 
L  Anop]otheridae,Equidae. 
/  Camelidae,  Cervidae, 
}  Camelopardalidae,  Bo- 
(  vidae. 

{Manidae,  Myrmecopha- 
gidae,  Orycteropodidae, 
Dasypodidae,  Mega- 
theridae,  BradipodidsB. 
g.Cheiroptera.  \  Pteropodidae,  Vesper- 
I  tilionidae,  Vampyridae. 

STalpidsß,         Soricidae, 
Erinaceidae. 

^Sciuridae,  Muridae,  Cas- 
toridae,      Bathyergidae, 


4.  Cete. 

5.  Sirenidia. 

^6.  Belluae. 

7.  Pecora. 

8.  Bruta. 


10.  Bestiae. 


11.  Glires.       -<  . 


Hystricidae,     Echimy- 


idae,  Dasyproctidae,  Oc- 

todontidae,  Lagostomy- 

^idae,  Cavidae,  Leporidss* 
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SuB-ClAS8  II.      OVOVIVIFABA. 

Order  12.  Marsupialia :  Families ;  Thylacinidse,  Dasyurid«,  Didelphidae, 

Peramelidae,  Phalangistidae,  Halmaturidse,  Phascolomyidae. 
Order  13.  Monotremata :  Fam.^  Echidnid®,  Ornithorhynchidse. 

The  above  systematic  arrangement  does  not  appear  satisfactory  to  us, 
and  we  therefore  substitute  the  one  which  follows,  although  well  aware 
that  it  is  far  from  being  perfect.  It  will  no  doubt  undergo  some  changes 
in  the  relative  position  of  the  minor  groups ;  but  so  far  as  our  great  groups 
follow  each  other,  we  are  coQUdent  that  they  express  more  exactly  the 
development  of  the  mammalian  structure. 


Class  Mammalia. 

i.  quadrumana. 

Simiadae,  Cebid»,  Lemuridae,  Galeopithecid»,  Chiromyidae. 
II.  Carnivora. 

a,  ünguiculata. 

1.  Digitigrada. 

Felidse,  Hyaenidae,  Canidae,  Viverridae,  Mustelidae. 

2.  Plantigrada. 

Cercoleptidae,  Procyonidae,  Ursidae. 

b,  Pinnipedia, 

Phocidae. 
in.  Cheiroptera. 

a.  Frugivora. 

Pteropodidae. 

b.  Carnivora. 

Vespertilionidae,  Vampjrridae. 
rV.  Insectivora. 

Erinaceidae,  Soricidae«  Talpidae. 
V.  Herbfvora. 
a.  Rodentia, 

Sciuridee,  Castoridae,  Muridae  (including  Myoxina,  Dipodina, 
Ctenodactylina,  Murina,  Spalacina,  Arvicolina,  Bathyergina, 
Saccomyina),  Hystricidae  (including  Hystricina,  Daayproctina, 
Echimyina,  Octodontina,  Chinchillina,  Caviina),  and  Lepo- 
ridae. 
&•  Ruminantia. 

Bovidae,    Antilopidae,    Cervidae,     Moschidae,    Camelopardalidae, 
Camelidae. 

c.  Pachydermata, 

EquidsB,  Suidae,  Hyracidae,  Elephantidae,  Palaeotheridae,  Rhino- 
cerotidae,  Hippopotamidae,  AnoplotheridsB. 
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d.  TrichechidcB. 

e.  Sirenidia. 

Rytinidae,  Halichorid®,  Manatid»,  Dinotheridfie. 
VI.  Cbtacba. 

Heterodontid»,  DelphinidsD,  Physeteridae,  Balsenidse. 

VII.  Marbupialia. 
a.  Carnivora. 

Thylacinid»,  DidelphidflB,  DasyuridaB. 
6.  Insectivora. 

Peramelidffi. 
c.  Herbivora, 

Phalangistid®,  PhascolomyidsB^MaoropodkUe  (Halmaturids). 

VIII.  Edentata. 

a.  Tardigrada. 

Bradipodidae,  Megatherid®. 

b.  Edentata  proper. 

Manidae,  Myrmecof^agidae,  Orycteropodid»,  Dasypodidse. 
€.  Monotremata. 

Echidnidae,  Qrnithorhynchidee. 


A  glance  at  the  actual  and  terrestrial  mammalian  fauna  of  North 
America  shows  a  scarcity  of  the  types  which  we  have  placed  at  the  bottom 
of  the  class :  the  two  great  groups  of  Edentata  and  Marsupialia  have 
each  but  one  species,  both  confined  to  the  warmer  part  of  the  continent 
The  Pachydermata  are  represented  by  a  single  species  also,  not  taking  into 
consideration  the  introduced  species,  the  horse,  the  ass,  and  hog.  The 
Ruminantia  are  distributed  into  eight  genera,  seven  of  which  comprise  but 
one  species,  the  introduced  not  included.  The  Rodentia  are  the  most 
numerous :  they  form  twenty-one  or  twenty-two  genera,  and  count  from 
eighty  to  ninety  species ;  the  rodents,  it  must  be  observed,  are  among  the 
smallest  mammals,  and  therefore  strike  the  attention  less  than  either  the 
ruminants  or  pachyderms.  Insectivora,  twenty  to  twenty-five  in  number, 
are  arranged  into  six  genera.  The  Carnivora,  the  number  of  which  is  a 
little  above  thirty,  are  distributed  into  fourteen  genera,  several  of  which 
have  only  one  species.  The  viverrine  Carnivora  are  almost  completely 
absent.  If  fiiture  investigations  shall  increase  the  number  of  North  Ame- 
rican mammals,  it  cannot  be  but  in  favor  of  the  rodents  mostly:  that 
group,  therefore,  may  be  considered  as  the  most  numerous  in  North  Ame- 
rica; next  the  Carnivora  proper;  next  the  insectivora,  then  ruminants. 
The  reasons  for  such  proportions  must  be  sought  for  in  the  physical  condi- 
tion of  the  continent :  the  small  number  of  grass  feeders  is  a  verj  remark- 
able fact,  and  doubtless  in  direct  relation  with  the  proportion  of  Carnivora. 
Thus  America,  although  the  continent  of  vegetation,  has  not  received  a 
proportional  number  of  herbivora,  showing  that  the  equilibrium  between  the 
different  orders  of  animals  is  more  important  than  that  <^  the  vegetable  and 
animal  kingdom. 
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In  our  narratiye  of  the  history  of  each  group  we  shall  start  from  below 
and  ascend  the  series  which  we  have  just  presented,  commencing  accord- 
ingly with  Edentata.  In  a  natural  method  the  extinct  groups  should 
always  precede  the  living  ones ;  «but  as  they  are  generally  less  known,  they 
will  be  found  sometimes  to  follow  the  latter,  and  more  specially  so  when 
doubts  are  entertained  with  regard  to  the  family  and  genera  to  which  they 
may  belong. 


Obdbb  I.    Edentata. 

The  order  of  Edentata  is  composed  of  comparatively  few  animals,  differ- 
ing widely  from  each  other,  but  agreeing  in  the  common  characters  of 
absence  of  front  teeth  or  incisors,  and  the  presence  of  feet  that  are  ungui* 
culated,  that  is  to  say,  terminated  by  large  claws  or  nails.  The  Edentata 
existed  in  larger  proportion  during  the  tertiary  epoch  than  in  our  days,  and 
from  considerations  derived  from  palsBontological  evidences  to  be  discussed 
hereafter,  we  suppose  that  they  have  lived  during  the  deposition  of  the 
secondary  beds,  although  no  remains  have  yet  been  found  in  those  deposits. 
It  is  also  a  fact  of  great  importance  that  during  the  tertiary  period  the 
animals  of  this  order  attained  to  a  bulk  fitr  surpassing  that  of  any  living 
representatives. 

The  Edentata  may  be  divided  into  three  groups,  according  to  certain 
modifications  in  their  organization,  the  Monotremata^  the  Edentata  proper^ 
and  the  Tardigrada. 


Group  1.    Monotremata. 

The  group  of  Monotremata  has  received  its  name  from  the  peculiarity 
of  having  only  one  external  opening  for  the  seminal  fluid,  urine,  and  excre* 
ment,  as  in  birds.  They  possess  the  marsupial  bones,  but  have  no  external 
pouch  in  which  the  young  pass  one  part  of  their  embryonic  life,  as  in  Mar- 
supialia.  The  mammae  themselves  have  been  long  a  matter  of  doubt,  as 
well  as  their  mode  of  generation.  According  to  some  travellers  these 
animals  lay  eggs.  But  if  the  mammae  do  not  exhibit  a  projecting  nipple» 
still  the  mammary  glands  have  been  shown  to  exist  on  the  abdomen  in  the 
form  of  numerous  elongated,  sub*cylindrical  lobes,  converging  and  inning 
into  a  small  oval  areola.  The  ear  has  no  external  concha.  The  struc- 
ture of  the  skeleton  presents  many  peculiarities  by  which  this  family  is 
distinguished  from  any  other.  The  sternum  and  shoulder  bones  join  and 
encircle  the  fore  part  of  the  trunk.  Their  brain  wants  the  corpus 
caliosum,  and  the  mass  called  corpora  quadrigemina  is  imperfectly 
divided. 

This  group  contains  but  two  families,  OmithorhynchidcB  and  EchidnidcB, 
both  of  them  belonging  to  Australia. 

Fam.  L  ORNiTHORHTNCHiDiE,  includcs  but  ouc  gcuus,  Omithorhynchus^ 
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with  its  bird-like  snout,  a  broad  and  depressed  bill,  covered  by  naked  skin. 
The  jaws  are  furnished  on  each  side  and  towards  the  front  with  a  long, 
narrow,  homy  appendage,  and  towards  the  hinder  part  with  a  broad,  nearly 
ovate  crushing  tooth,  of  the  same  material.  The  tongue  is  short,  and  pro- 
vided in  part  with  horny  papillae.  The  eye  is  small.  The  body  depressed, 
nearly  oval,  and  clothed  with  a  dense  fur.  The  legs  are  short,  and  the  feet 
organized  for  swimming.  Each  foot  is  provided  with  five  well  developed 
toes,  between  which  a  membrane  extends  considerably  beyond  the  toes  in 
the  forefoot,  the  claws  of  which  are  large,  solid,  and  depressed,  and  fitted 
for  burrowing.  The  tail  is  rather  short,  broad,  and  depressed.  The  male 
is  provided  with  a  spur  to  the  hind  foot.  The  name  of  Ornithorhynchus 
has  reference  to  the  peculiar  structure  of  the  bill.  A  single  species  is  well 
determined,  namely,  O.  anatinus  {pi.  112,  ßg.  1),  of  about  eighteen  inches 
in  length,  the  general  color  dusky  brown,  on  the  upper  part  of  the  body 
rather  dark,  on  the  under  paler.  It  inhabits  New  South  Wales  and  Van 
Diemen's  Land,  where  it  is  called  water  mole  by  the  colonists,  on  account 
of  its  aquatic  habits  and  some  slight  resemblance  which  it  bears  to  the 
common  mole  of  Europe.  It  is  very  difficult  to  watch  them  in  their  native 
element,  as  they  remain  but  a  short  time  on  the  surface  of  the  water, 
diving  with  an  extraordinary  rapidity  at  the  approach  of  the  slightest 
danger.  The  other  species  described  in  systematic  works  are  established 
upon  insufficient  data,  some  of  them  being  undoubtedly  immature  indi- 
viduals. 

Fam.  2.  EoHiDNiD^  containing  likewise  but  one  genus.  Echidna,  or 
porcupine  ant-eater,  is  known  by  its  naked,  elongated,  slender,  and  attenu- 
ated snout,  and  the  small  opening  of  the  mouth.  The  tongue  is  protractile, 
slender,  cylindrical,  and  very  long;  the  palate  is  furnished  with  homy 
papill® ;  the  teeth  are  completely  wanting.  The  body  is  furnished  above 
with  spines  and  hairs  intermixed.  The  legs  are  short  and  powerful ;  the 
fore  and  hind  feet  each  with  five  well  developed  toes,  having  large  nails ; 
fore  feet  fitted  for  burrowing ;  the  hind  feet  in  the  male  furnished  with  a 
spur  of  a  homy  substance.  The  tail  is  very  short.  The  animals  of  this 
genus  are  found  in  Australia  exclusively.  Two  species  only  are  enume- 
rated, and  one  will  perhaps  prove  to  be  a  local  variety.  At  a  cursory 
glance  they  resemble  the  hedgehog,  were  it  not  for  their  long  and  slender 
snout.  E.  aculeata  {pL  112,  ßg,  2)  is  a  small  animal,  about  one  foot  in 
length,  of  a  brownish  black  color.  It  was  originally  found  at  New  South 
Wales,  and  more  recently  on  the  west  coast,  in  Swan  river  district.  E. 
setofa  is  from  Van  Diemen's  Land,  firom  fourteen  to  seventeen  inches  in 
length. 

Both  species  of  Echidna  are  terrestrial  and  fossorial ;  they  feed  almost 
exclusively  on  ants,  and  play  in  theur  zoological  district  the  same  part  in 
the  economy  of  nature  which  is  assigned  to  the  pangolins  in  Asia  and 
Africa,  and  to  the  ant-eaters  of  South  America. 
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Group  2.     Edentata  proper. 

This  group  is  characterized  by  a  pointed  snout,  some  of  the  species  still 
possessing  cheek  teeth.  It  may  be  conveniently  divided  into  four  fami- 
lies, the  ManidcB,  the  Myrmecophagida,  the  Orycteropodidce,  and  the 
DasypodidcB. 

Fam.  1.  MANiDiG.  A  small  family  very  nearly  allied  to  MyrmecophagidsB» 
differing  only  from  it  in  having  the  body  covered  with  scales  instead  of 
hairs.  The  habits  are  the  same ;  they  are  ant-eaters,  and  therefore  myrme- 
cophagous.  This  family  is  confined  to  the  eastern  continent,  Asia  and 
Africa,  and  to  it  must  be  referred  the  only  remains  of  Edentata  found  in 
Europe,  a  fact  of  no  small  interest,  as  respects  the  geographical  distribution 
of  animals. 

The  genus  Manis,  or  pangolins,  has  an  elongated  head,  a  slender  snout, 
with  a  small  mouth,  and  a  long,  filiform,  protractile  tongue ;  five  compressed 
and  slightly  curved  elaws  on  each  foot.  The  tail  is  more  or  less  elongated, 
and  protected,  as  well  as  the  body  and  head,  by  tile  shaped  scales.  These 
animals  live  in  the  tropical  regions  of  Africa  and  southern  Asia,  where 
they  feed  like  ant-eaters.  In  some  the  tail  is  longer,  and  in  others  shorter 
than  the  body ;  the  fore  feet  are  covered  exteriorly  with  scales  ;  the  internal 
nail  is  nearly  equal  to  the  external.  Other  species  have  a  tail  much  longer 
than  the  body  itself,  the  fore  feet  hairy,  and  only  covered  with  scales  at 
their  base  and  exteriorly,  but  the  nails  all  compressed.  Manis  pentadactyla, 
three  or  four  feet  in  length,  from  East  India  {pL  112,  fig,  8),  is  very  abun- 
dant at  Madras,  Pondichery,  and  Bengal.  The  long-tailed  pangolin  {M. 
tetradactyla),  of  the  same  size  as  the  preceding,  is  from  Senegal,  Guinea, 
&c.     The  tail  is  double  the  length  of  the  body. 

The  genus  Macrotherium  lived  towards  the  end  of  the  tertiary  epoch,  in 
the  centre  of  the  old  continent,  in  France  and  Grermany.  The  nails  are 
like  those  of  the  pangolins,  but  the  teeth  most  resemble  those  of  the  sloths. 
A  single  species  is  known,  the  M.  giganteum,  the  gigantic  pangolin. 

Fam.  2.  Mtrmecophagid^,  is  characterized  by  the  absence  of  teeth  of 
any  description ;  the  body  covered  with  hairs.  This  family  is  restrictea 
to  one  single  genus,  comprehending  several  species,  confined  to  South 
America.  None  have  hitherto  been  found  in  a  fossil  state,  but  we  may  look 
for  some  yet  unknown  genera  to  fill  up  the  present  gaps  in  the  series. 

The  genus  Myrmecophaga,  or  ant-eater,  is  characterized  by  a  long,  thin, 
and  slender  muzzle,  at  the  termination  of  which  is  a  small  mouth,  provided 
with  a  long,  filiform,  protractile  tongue.  This  they  insinuate  into  ant  hills, 
and  the  nests  of  the  termites,  whence  these  insects  are  withdrawn  by  being 
entangled  in  the  viscid  saliva  that  covers  it.  The  claws  or  nails  of  the 
fore  feet  are  strong,  curved,  and  compressed,  varying  according  to  the 
species  ;  the  body  covered  with  hair ;  the  tail  elongated,  and  prehensile  in 
two  of  the  species.  The  fore  limbs  are  a  little  shorter  than  the  hinder,  the 
humerus  short  and  very  stout ;  hind  feet  smaller  and  more  slender  than  the 
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fore.  When  at  rest,  as  well  as  during  motion,  the  anterior  claws  of  the 
.  large  Myrmecophaga  are  bent  against  the  naked  sole,  on  the  outer  edge  of 
which  the  animal  walks.  All  ant-eaters  live  in  the  warmest  part  of  South 
America,  west  of  the  Cordilleras,  from  the  Gulf  of  Mexico  to  the  Rio  de  la 
Plata.  The  great  ant-eater,  M.jubata  {pi.  112,  fig.  5),  from  seven  to  eight 
feet  long,  the  tail  included,  is  an  inhabitant  of  the  forests,  and  conceals 
itself  in  a  hole  under  the  ground,  which  it  leaves  during  night  in  search  of 
its  food,  which  consists,  as  we  know,  of  ants,  the  small  and  large  termites  so 
abundant  in  South  America.  The  female  brings  forth  only  one  young, 
which  is  carried  about  for  a  time  on  the  mother's  back.  Another  species, 
M.  didactyla  {pi.  1 12,  fig.  4),  has  only  two  nails  to  the  fore  feet,  whence 
its  specific  appellation.  The  tail  is  prehensile.  Inhabits  the  northern  part 
of  tropical  South  America,  living  chiefly  on  trees,  where  it  procures  its 
insect  food. 

Fam.  3.  ORYCTEROPODiDiB,  coutaius  as  yet  but  two  genera,  one  no^ 
existing,  and  another  extinct. 

The  genus  Orycteropus,  comprising  only  one  living  species  (O.  capensis^ 
the  Cape  ground  hog),  inhabits  the  Cape  of  Good  Hope.  The  head  is 
similar  to  that  of  the  ant-eater,  and  the  tongue  somewhat  extensile,  but 
distinguished  from  the  latter  by  being  furnished  with  grinders,  and  by 
having  flat  nails,  formed  for  digging,  not  trenchant.  The  structure  of  their 
teeth  difiers  from  that  of  all  other  quadrupeds ;  they  are  solid  cylinders, 
traversed  like  reeds,  in  a  longitudinal  direction,  by  numerous  little  tubes. 
The  body  is  covered  with  short  hairs  of  a  brownish  grey  color.  The  tail 
is  shorter  than  the  body,  and  covered  with  equally  short  hairs.  There  are 
four  toes  to  the  fore  feet  and  five  behind.  It  inhabits  burrows,  which  it 
excavates  with  great  facility.  There  is  a  fossil  species  of  this  order  from 
the  Pampas  of  Brazil,  Glossotherium,  which  was  established  upon  a  small 
fragment  of  bone  from  the  posterior  part  of  the  cranium.  The  size  of  the 
holes  through  which  the  nerves  and  blood-vessels  for  the  tongue  pass,  has 
induced  the  supposition  that  the  tongue  was  very  much  developed,  and  that 
the  animal  could  very  likely  use  it  like  the  ant-eaters.  On  the  other  hand, 
the  extent  of  the  temporal  muscle  and  the  strength  of  the  zygomatic  arch, 
seemed  to  show  that  the  animal  could  grind,  and  necessarily  had  molar  teeth. 
For  these  reasons  it  has  been  located  in  the  vicinity  of  the  Orycteropus  of 
the  present  fauna ;  but  more  recent  investigations  have  led  to  the  discovery 
that  these  remains  belonged  to  Megatherium. 

Fam.  4.  Dabtpodidjb,  is  distinguished  among  Edentata  by  the  scaly  and 
hard  shell,  formed  of  divisions  resembling  little  paving  stones,  which  covers 
the  head  and  body,  and  frequently  the  tail.  This  substance  forms  one^ 
shield  over  the  forehead,  a  second,  very  large  and  convex,  over  the  shoul- 
ders, a  third  on  the  neck,  very  similar  to  the  second,  and  between  the  two 
latter,  several  parallel  and  movable  bands,  which  allow  the  body  to  bend. 
The  tail  is  sometimes  furnished  with  successive  rings,  and  at  others,  like 
the  legs,  merely  with  tubercles. 

In  the  genus  Dasypus,  or  armadilloes,  the  ears  are  very  large.     There  arc 
four,  sometimes  five,  great  nails  to  the  fore  feet ;  always  five  behind.     The 
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molars  are  cylindrical,  seven  or  eight  in  number  throughout,  separated  from 
each  other,  and  without  enamel  on  the  inside.  The  tongue  is  smooth,  and 
but  slightly  extensible.  Between  their  scales,  or  on  those  parts  of  the  body 
not  covered  by  the  shell,  there  are  few  scattered  hairs.  They  dig  burrows, 
and  live  partly  on  vegetables  and  partly  on  insects  and  dead  bodies.  They 
all  belong  to  the  hot,  or  at  least  to  the  temperate  parts  of  America. 
Dasypus  peba  is  found  in  the  southern  United  States.  They  may  be 
divided  into  sub-genera,  from  considerations  drawn  from  the  structure  of 
their  fore  feet,  and  the  number  of  their  teeth.  Cachicamus  has  foiy  toes  to 
the  anterior  feet,  the  two  middle  ones  of  which  are  the  longest ;  only  seven 
teeth  on  each  side,  and  in  each  jaw.  The  tail  is  long,  and  encircled  with 
bony  rings.  Dasypus  novemcinctus  {pi,  11%  fig.  8)  is  the  type  of  this 
section.  Apara  has  the  same  toes  as  in  Cachicamus,  and  nine  or  ten  teeth 
throughout  (D.  tricinctus),  Encovhertus  has  five  toes  to  the  fore  feet,  the 
three  middle  of  which  are  the  longest.  The  greater  part  of  the  tail  is 
covered  with  scales,  arranged  in  quincunx.  There  are  nine  or  ten  teeth 
throughout,  as  in  Apara.  D.  sexcincttis  (pi,  112,  fig.  7)  belongs  to  this 
type.  Cabassous  has  five  toes  to  the  fore  feet,  but  directed  obliquely, 
so  that  the  thumb  and  index  are  slender,  and  the  latter  the  longest ;  the 
middle  one  has  an  enormous  sharp  nail :  the  following  one  has  also  a  nail, 
but  a  shorter  one,  and  the  last  toe  is  the  shortest  of  all.  This  form  of  the 
foot  enables  these  animals  to  divide  the  earth,  and  burrow  into  it  with 
rapidity,  or  at  any  rate  to  cling  with  such  tenacity  that  it  is  extremely 
difficult  to  tear  them  from  it.  They  have  but  eight  or  nine  teeth  on  each 
side,  and  in  each  jaw.  D.  unicinctus  is  an  example.  Priodon  has  the  toes 
more  unequal,  and  the  nails  larger  than  in  the  preceding  sub-genera. 
There  are  twenty- two  to  twenty- four  small  teeth  throughout,  or  ninety- two 
to  ninety-six  in  all.  D.  gigas,  the  largest  species  of  the  tatous,  belongs  to 
this  section.  It  is  sometimes  more  than  three  feet  in  length,  the  tail 
included. 

Several  species  of  the  genus  Dasypus  are  known  in  a  fossil  state,  which 
seem  to  indicate  a  wider  geographical  range,  inasmuch  as  two  of  them  are 
said  to  occur  in  North  America,  D,  maximus  and  D.  antiquus. 

The  genus  Chlamydophorus  has  the  upper  part  of  the  body  covered  with 
a  cuirass  composed  of  rhomboidal  plates,  truncated  behind,  only  connected 
to  the  body  along  the  spine.  The  rest  of  the  body  is  hairy.  Above  and 
below  it  is  provided  with  eight  cutting  teeth.  The  fingers  of  the  fore  feet 
are  inclosed  within  a  membrane,  and  provided  with  five  strong,  shovel-like 
nails.  A  single  species  is  known,  Chi.  truncatus  (pi  112,  fig.  6),  from  the 
interior  of  Chili,  where  it  passes  the  most  of  its  time  imder  the  ground. 

The  extinct  genera  of  this  family,  among  which  are  some  gigantic  forms, 
are  not  without  affinities  with  Bradipodidae,  which  they  connect  more  inti- 
mately  with  Dasypodidae,  so  distant  from  each  other  when  the  living  types 
alone  are  taken  into  consideration.  The  genus  Glyptodon  has  the  charac- 
teristic descending  zygomatic  apophysis  of  the  Megatherids ;  but  the  feet 
are  bulky,  and  the  phalanges,  to  which  nails  articulate,  are  short  and 
depressed.    The  molars,  eight  above  and  eight  below,  come  nearer  those 
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of  the  tatous  by  their  structure ;  but  the  two  deep  grooves  which  are  seen 
on  their  interior  surface  seem  also  to  indicate  a  sort  of  passage  to  the 
pachyderms  through  the  genus  Toxodon.  The  cuirass  is  composed  of 
apparently 'hexagonal  plates,  united  together  by  serrated  sutures.  A  single 
species  is  known,  (?.  clavipes,  which  reached  a  very  large  size ;  it  inhabited 
the  pampas  of  Buenos  Ayres  during  the  pliocene  period. 

The  genus  Hoplophorus  has  also  the  descending  apophysis  of  the  zygo- 
matic arch  and  the  heavy  forms  of  Megatheridae.  But  the  feet  are  shortened 
as  in  Gljrptodon,  and  the  molars  recall  to  mind  those  of  some  rodents.  It 
was  secured  with  a  cuirass  composed  of  hexagonal  plates.  Several  species 
are  found  in  the  Brazilian  caverns,  two  of  which,  H,  euphractus  and  H,  sei- 
/ou^ü,  reached  the  bulk  of  an  ox. 

The  genus  Pachytherium  is  known  only  by  a  few  bones  of  the  extremities, 
which  indicate  still  heavier  forms.  A  single  species  is  known,  P.  magnum, 
from  the  caverns  of  Brazil. 

The  genus  Chlamidotherium  comes  very  near  the  tatous.  It  has  the 
osteology  and  the  cuirass  of  the  encouberts,  and  the  fore  feet  of  the  cachi- 
cames.  There  are  small  incisors  analogous  to  those  of  the  encouberts, 
and  molars  which  call  to  mind  by  their  forms  those  of  the  sloths  and  Mega- 
theridae. Two  species  were  discovered  in  the  caverns  of  Brazil,  Ch,  hum- 
boldtii,  of  the  size  of  the  tapir,  and  Ch,  gigas^  equalling  the  largest  rhino- 
ceros. 

The  genus  Euryodon  is  characterized  by  the  molars  transversely  com- 
pressed. As  yet  only  a  single  species,  of  the  size  of  a  small  hog,  is  known. 
From  Brazil. 

In  the  genus  Heterodon  the  teeth  are  more  unequal  in  form  as  well  as  in 
size.  The  first  and  the  last  ones  are  like  thin  cylinders.  The  anterior  is 
oval  in  transverse  section,  while  in  the  posterior  it  is  cordiform.  The  only 
species  known  was  of  the  size  of  a  rabbit.     From  Brazil. 


Grroup  8.     Tardigrada. 

The  group  of  Tardigrada,  characterized  by  a  short  face,  is  composed  of 
two  families,  one  of  them  hitherto  known  only  in  a  fossil  state,  the  Mega- 
theridcB,  the  other  only  as  recent,  the  Tardigrada  proper,  or  Bradipodidos, 
or  Chravigrada, 

Fam.  1.  MEGATHERiDiE,  whosc  history  belongs  to  the  ancient  world, 
resemble  Tardigrada  proper  in  having  teeth  in  the  shape  of  hollow  cylinders, 
composed  only  of  ivory  and  cement,  without  enamel.  The  ivory  forms  a 
tube  filled  by  a  more  porous  substance.  The  shape  of  the  head  is  also  very 
similar ;  it  is  short,  as  if  truncated,  and  the  zygomatic  bone  forms  a  great 
descending  apophysis,  a  character  found  nowhere  else  in  the  class  of  mam- 
malia. The  skeletons  are  very  much  alike,  particularly  in  the  structure  of 
the  shoulder,  where  the  acromion  and  coracoid  bones  are  soldered  together. 
But  in  the  other  peculiarities  of  their  structure  they  come  nearer  the  other 
families  of  Edentata.  Their  general  form  was  bulky,  their  body  heavy, 
612 


Digitized  by 


Google 


MÄ.MMALIA.  409 

their  feet  nearly  equal,  the  anterior  possessing  four  or  five  fingers,  and  the 
posterior  three  or  four ;  the  external  fingers  were  deprived  of  nails.  The 
tail  was  very  long  and  powerful. 

The  genus  Megatherium  is  characterized  by  its  teeth,  which  are  tetra- 
gonal, and  have  their  crowns  transversely  furrowed.  There  are  five  above 
and  four  below  on  each  side.  The  fibula  is  soldered  to  the  tibia  by  both 
of  its  extremities.  The  fore  feet  have  four  fingers,  the  hind  feet  only  three, 
the  two  external  without  nail.  Only  one  species  is  well  known,  M,  cuvieri, 
from  South  America.  In  size  this  exceeded  the  rhinoceros.  Some  frag- 
ments of  Megatherium  have  also  been  found  in  North  America,  particularly 
on  the  coast  of  Georgia.  The  Megatherium  is  supposed  to  have  fed  upon 
the  leaves  of  trees,  previously  uprooted  by  the  animal. 

The  genus  Megalonyx  is  distinguished  by  its  molars,  five  above  and  four 
below  on  each  side,  sub-elliptical  in  form,  the  crown  of  which  is  hollowed 
in  the  middle,  whilst  the  edge  remains  prominent.  The  anterior  limbs  are 
a  little  longer  than  the  posterior  ones,  a  character  which  brings  them  nearer 
the  Tardigrada  proper  than  Megatherium.  The  tibia  and  fibula  are  not 
soldered  together ;  the  hind  foot  is  obliquely  articulated.  The  tail  is  stout 
and  robust.  The  body  of  Megalonyx  was  not  so  heavy  as  that  of  the 
Megatherium,  but  the  habits  were  very  likely  the  same.  The  first  species 
known  is  M.  jeffersonii,  of  the  size  of  an  ox.  It  was  found  in  a  cavern  in 
Virginia.  A  few  other  species  of  the  same  genus  have  been  discovered 
in  South  America. 

The  genus  Myhdon  had  the  heavy  form  of  Megatherium,  but  with  a 
quite  different  dentition.  The  molars,  five  above  and  four  below,  are  worn 
off*  in  plane  surfaces.  In  the  upper  jaw,  the  first  tooth  is  sub-elliptical,  the 
second  elliptical,  and  the  others  triangular  with  the  internal  surface  furrowed. 
In  the  lower  jaw,  the  first  is  elliptical,  the  last  but  one  tetragonal,  and  the 
last  large  and  biiobated.  The  form  of  the  head  resembles  that  of  Mega- 
therium. The  feet  are  equal,  the  anterior  with  five  fingers  and  the  posterior 
with  four ;  the  two  external  fingers  are  deprived  of  nails,  the  others  provided 
with  large  phalanges,  terminated  with  semi-conical  and  unequal  nails. 
Species  of  this  genus  are  found  in  South  America,  as  far  as  the  pampas  of 
Brazil  {M.  darwinii),  and  also  in  North  America,  in  a  cave  in  Kentucky 
(3f.  harlani). 

The  genus  Scelidotherium  is  nearly  allied  to  Mylodon.  The  molar  teeth 
are  five  above  and  four  below.  The  upper  ones  are  all  triangular.  In  the 
lower  jaw,  the  first  is  triangular  too,  the  second  and  third  a  little  com- 
pressed, and  the  fourth  large  and  biiobated.  The  body  heavy  and  bulky. 
The  complete  skeleton  is  not  yet  known.  Four  species  have  already  been 
discovered  in  South  America.  The  largest,  S.  leptocephalon,  was  an 
inhabitant  of  the  southern  extremity  of  the  continent.  The  others  belong 
to  Brazil. 

The  genus  Platyonyx,  with  its  skull  and  teeth  similar  to  Brady  pus, 
recalls  to  mind  the  armadillo,  but  resembles  Megalonyx  by  its  skeleton. 
The  character  by  which  it  is  distinguished  from  all  its  congeners  consists 
in  the  high  development  of  its  feet.     The  fore  feet,  having  five  depressed 
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(instead  of  compressed)  claws  or  nails,  could  not  be  used  in  burrowing,  for 
the  articulating  surfaces  between  the  tarsus  and  the  first  phalanx  are  flat 
instead  of  being  rounded,  thus  excluding  at  once  a  vertical  motion.  They 
were  furnished  with  longitudinal  carinsB,  which  did  not  allow  of  any  lateral 
movement.  The  habits  of  Platyonyx  were  like  those  of  the  sloth,  probably 
moving  on  the  earth  with  more  difliculty.  Several  species  are  described 
by  Mr.  Lund,  the  size  of  which  varies  from  that  of  the  ox  (jP.  cuvieri)  to 
that  of  the  hog  {P.  minutus). 

The  genus  Calodon  had  only  four  molars  above  and  four  below,  shortened 
and  unequal  fingers,  compressed  nails,  oblique  feet,  and  a  tail  like  that  of 
the  Megalonyx.  One  single  species  is  known,  C  maquinense,  of  the  size 
of  the  tapir,  from  the  caverns  of  Brazil. 

The  genus  Sphenodon  had  also  four  molars  above  and  four  below, 
originally  conical  and  becoming  cylindrical  in  being  worn  off.  A  single 
species  of  the  size  of  the  hog  was  found  in  the  caverns  of  Brazil. 

Fam.  2.  BRADYPODiDiE  is  represented  by  a  single  living  genus,  Bradypus, 
or  sloths.  The  dentition  consists  of  four  cylindrical  molars  above  and 
three  below  of  the  same  shape,  and  with  sharp  canines  longer  than  the 
molars  themselves.  The  fingers  are  united  by  a  membrane,  and  only  marked 
externally  by  enormous  crooked  nails,  which,  when  at  rest,  are  always  bent 
towards  the  palm  of  the  hand  or  the  sole  of  the  foot.  The  hind  feet  are 
obliquely  articulated  on  the  leg,  and  rest  only  upon  their  outer  edge ;  the 
phalanges  of  the  toes  are  articulated  by  a  close  ginglymus,  and  the  first  at 
a  certain  age  become  soldered  to  the  bone  of  the  metacarpus  or  metatarsus, 
which  also  in  time  present  the  same  feature.  To  this  inconvenience  of  the 
organization  of  the  extremities  another  not  less  great  is  added,  that  is,  their 
proportions.  The  arm  and  forearm  are  much  longer  than  the  thigh  and 
leg,  so  that  when  these  animals  walk  they  are  compelled  to  drag  themselves 
along  on  their  elbows.  Their  large  pelvis  and  the  inclination  of  their  thighs 
to  the  sides  prevent  the  approximation  of  their  knees.  Their  gait  is  the 
necessary  effect  of  such  a  disproportioned  structure.  They  live  in  trees, 
and  never  remove  from  the  one  they  are  on  until  they  have  stripped  it 
of  every  leaf,  so  painful  to  them  is  the  requisite  exertion  to  reach  another. 
It  is  even  asserted  that,  to  avoid  the  trouble  of  a  regular  descent,  they  let 
themselves  fall  from  the  branches.  The  female  produces  but  a  single  young 
at  a  birth.  There  are  two  mammae  on  the  breast.  The  sloths  possess 
great  muscular  power  in  their  fore  limbs,  which,  combined  with  the  stout 
nails,  constitutes  an  excellent  means  of  defence.  This  is  well  known  to 
hunters,  who  keep  their  dogs  at  a  certain  distance,  in  fear  that  they  should 
be  killed  by  them,  which  is  often  the  case.  The  species  that  have  three 
nails  on  the  fore  feet  and  a  very  short  tail  have  received  the  sub-generic 
name  of  AchcBus.  The  ai,  of  the  size  of  a  cat,  Br.  tridactylus  {pi,  112, 
ßg.  10),  is  an  example  of  this  section.  Those  species  which  have  only 
two  nails  to  the  fore  feet  and  possess  no  tail  at  all  have  been  designated 
by  the  name  of  Cholapus,  or  Bradypus  proper,  of  which  the  unau,  B,  didac- 
tylus  {pi,  ll2,ßg,  9),  is  the  type.  It  is  about  one  half  larger  than  the  ai. 
The  sloths  inhabit  the  warmer  portions  of  South  America. 
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Order  2.    Marsupialia. 

The  order  of  Marsupialia,  like  that  of  Edentata,  includes  animals  differing 
very  much  from  each  other,  although  much  more  numerous  in  genera  and 
species.  A  character  common  to  all  Marsupialia  consists  in  the  presence 
of  two  bones,  called  marsupial  bones,  attached  to  the  anterior  margin  of  the 
pelvis.  The  same  bones  also  exist  in  the  Monotremata  of  the  order  Eden« 
tata.  Another  character  is  that  of  a  pouch  situated  on  the  lower  part  of 
the  abdomen  of  the  female,  into  which  are  received  the  prematurely  born 
young.  This  generative  pouch  is  not  possessed  by  the  Monotremata, 
although  implacental  like  the  Marsupialia.  Upon  the  signification  and 
relative  importance  of  both  the  marsupial  bones  and  the  pouch,  we  shall 
have  a  few  words  more  to  say  hereafter.  The  bones  of  the  cranium  in 
Marsupialia  do  not  anchylose,  but  remain  permanently  separated.  The 
palatine  part  of  the  skull  is  imperfect,  and  presents  large  openings. 
The  angle  of  the  lower  jaw  is  bent  inwards,  with  one  single  exception, 
the  Tarsipes.  The  structure  of  the  brain  presents  also  many  peculiarities 
proper  to  the  animals  of  this  order,  such  as  the  absence  of  the  corpus  callo' 
sum  and  the  imperfect  division  of  the  corpora  quadrigemina. 

To  a  great  diversity  in  their  structure  and  organization  corresponds  a 
no  less  difference  in  their  habits ;  some  being  carnivorous,  some  insecti- 
vorous, and  others  frugivorous  and  herbivorous,  in  different  degrees.  The 
kangaroos  are  more  especially  grass  and  herb  feeders;  the  burrowing 
wombats,  root  feeders ;  the  phalangers  eat  the  leaves,  buds,  and  fruits  of 
trees. 

Among  Halmaturidae,  the  true  kangaroos,  we  find  some  species  fitted 
for  one  region  of  country,  and  some  for  another;  some  prefer  the 
swamps,  and  others  the  high  table  land.  The  Dendrolagus  and  Phalangis- 
tidsB  inhabit  trees,  the  wombats  are  subterranean,  and  the  Chironectes 
aquatic.  Of  course,  we  find  in  several  families  nocturnal  and  diurnal 
genera. 

Brazil  seems  to  be  the  country  chiefly  adapted  by  nature  to  the  develop- 
ment of  Didelphidse.  From  this  region  they  spread  north  as  far  as  the 
United  States,  and  south  to  the  great  river  Plata,  diminishing  in  number  as 
they  become  more  remote  from  this  centre.  Peru,  Guiana,  and  Paraguay, 
the  nearest  provinces  to  Brazil,  have  about  half  a  dozen  species. 

Five  zoological  provinces  may  be  established  in  Australia ;  an  eastern, 
a  western,  a  northern,  and  a  southern  ;  Van  Diemen's  Land  forms  the  fifth. 
The  northern  province  has  the  greatest  number  of  species  peculiar  to  it, 
since,  out  of  ten,  eight  are  not  found  elsewhere.  In  the  eastern  province, 
the  species  are,  for  the  most  part,  distinct  from  those  of  the  opposite  side  of 
the  continent;  out  of  sixty  species,  eight  are  found  in  both  provinces. 
South  Australia,  on  the  contrary,  possesses  a  large  proportion  of  species 
identical  with  those  of  other  districts,  four  species  only  being  peculiar  to  it. 
Sixteen  species  occur  in  common  with  western  Australia,  and  fifteen  with 
eastern  Australia.    The  western  province  has  two  peculiar  genera  {Tarsipes 
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and  Macroiü).  About  half  of  the  species  found  in  Van  Diemen's  Land 
are  peculiar  to  it,  the  other  half  are  found  on  the  eastern  part  of  the  main 
land. 

The  species  of  Marsupialia  of  the  continent  of  Australia,  which  are 
very  nearly  allied  and  have  very  nearly  similar  habits,  are  not  associated 
together  in  the  same  limited  district. 

Fossil  remains  of  Marsupialia  have  been  found  chiefly  in  Australia  and 
South  America;  that  is  to  say,  in  the  same  localities  inhabited  by  these 
animals  in  our  days.  Most  of  them  are  referable  to  the  same  genera.  In 
Europe  a  species  of  the  genus  Didelphis,  and  the  new  genus  Pterodon,  are 
from  the  tertiary  beds,  and  the  extinct  genera  Amphitherium  and  Phasco- 
lotherium,  from  the  oolite  of  Stonesfield,  the  oldest  representatives  hitherto 
known  of  the  class  of  Mammalia. 


Group  1.  Herbivora. 

Fam.  1.  MACRopoDiDi«.  The  true  herbivorous  group  of  Marsupialia  is 
characterized  by  six  incisors  in  the  upper  jaw,  and  two  in  the  lower ;  by 
the  absence  of  canines  in  most  cases  (there  is  sometimes  a  small  one  in  the 
upper  jaw);  by  one  premolar  and  four  molars,  making  twenty-eight  or  thirty 
teeth.  The  fore  limbs  are  smaller  than  the  hind,  usually  much  inferior  in 
proportions;  the  hands  naked  beneath,  and  having  five  well  developed 
fingers ;  each  finger  armed  with  a  strong  curved  claw.  The  hind  legs  are 
large  and  strong ;  the  foot  long,  and  the  toes  four  in  number.  The  tail  is 
long,  and  usually  very  powerful.  There  are  four  mammae.  The  kangaroos 
are  vegetable  feeding  animals,  browsing  upon  herbage  like  the  ruminants. 
Some  are  of  a  great  size,  whilst  others  are  as  small  as  a  hare. 

This  family  constitutes  the  main  bulk  of  the  marsupial  population  of 
Australia,  the  only  place  where  remains  of  extinct  species  of  kangaroos 
proper  have  been  hitherto  found. 

Kangaroos  use  their  fore  feet  less  for  walking  than  for  gathering  theii 
food,  which  they  take  sitting  erect  on  the  hind  legs  and  tail,  in  the  fashion 
of  the  hare  and  squirrel.  They  live  in  small  troops,  conducted  by  an  old 
individual,  and  pass  from  place  to  place  in  the  forests  and  mountains  to 
procure  food.  If  frightened  or  hunted,  they  jump  and  run  with  great 
agility  and  swiftness,  sometimes  making  leaps  of  from  twenty  to  thirty  feet, 
over  ravines,  precipices,  and  bushes.  In  this  their  powerful  tail  is  used  as 
well  for  preserving  their  equilibrium  as  for  a  means  of  propulsion.  The 
kangaroos  defend  themselves  with  courage  and  skill  against  their  enemies. 
Many  species  weigh  two  hundred  pounds  when  full  grown,  whilst  others 
only  reach  a  weight  of  fifty  to  sixty  pounds.  All  afibrd  a  wholesome  and 
agreeable  food.  There  are  species  of  all  colors,  grey,  black,  red,  &c.  The 
female  produces  only  one  young,  which  is  carried  about  in  the  pouch,  and 
is  the  object  of  constant  care  until  fully  grown.  Kangaroos,  when  taken 
young,  are  said  to  have  been  tamed  to  such  a  degree  as  to  make  no  effort 
at  escape  when  allowed  to  run  free. 
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'The  genus  Macropus  contains  upwards  of  thirty  species,  and  has  beeft 
subdivided  into  several  divisions,  into  the  details  of  which  we  cannot  here 
enter.  The  great  kangaroo  (M.  giganteus)  is  the  type  of  the  genus.  It 
inhabits  New  South  Wales,  Southern  and  Western  Australia,  and  Van 
Diemen's  Land,  preferring  low  grassy  hills,  and  plains,  and  open  parts  of 
the  country.  In  Macropus  proper  the  disproportion  between  the  fore  and 
hind  legs  is  much  greater,  and  the  tail  more  powerful,  than  in  the  other 
section  of  the  genus.     The  snout  is  hairy. 

The  section  to  which  the  name  of  Onychogalea  has  been  given,  comprises 
some  of  the  most  graceful  species  of  the  kangaroo  tribe.  The  size  is  mode- 
rate ;  the  snout  is  clothed  with  hair ;  the  fur  short. 

In  the  sub-generic  section  of  Lagorchestis  the  snout  is  clothed  with 
velvet-like  hairs ;  the  fore  legs  are  small,  and  the  hand  provided  with  small 
sharp-pointed  nails.  They  inhabit  open  plains,  and  have  a  general  resem- 
blance to  the  common  hare. 

In  HalmaturuSy  the  snout  or  muzzle  is  naked  in  front.  This  section  con- 
tains the  most  numerous  species,  which  are  found  in  districts  that  are  well 
clothed  with  shrubs.  Two  species  are  represented  in  our  plates,  Ä  laniger 
{pi  112,  fig.  11,  a  6),  and  H,  dorsalis  {pi.  112,  fig.  12,  a  b). 

Heteropus  are  kangaroos  with  a  naked  snout ;  the  hind  foot  short  and 
stout,  and  densely  clothed  with  coarse  hairs ;  nails  small ;  tail  cylindrical, 
and  provided  with  long  hairs,  especially  on  the  tip.  They  inhabit  rocky 
situations.  Several  species  of  Macropus  have  been  found  in  a  fossil  state, 
all  of  them  confined  to  Australia.     Some  had  attained  a  very  large  size. 

The  genus  Dendrolagus  includes  kangaroos  with  anterior  extremities 
large  and  powerful,  being  but  little  inferior  in  size  to  the  posterior  ones. 
The  claws  of  the  fore  feet  are  very  large,  curved,  and  pointed ;  the  muzzle 
is  clothed  with  small  hairs  as  far  forwards  as  the  anterior  angle  of  the 
nostrils ;  the  tail  is  long,  cylindrical,  and  somewhat  bushy.  Two  species 
of  this  genus  are  known,  both  of  which  inhabit  New  Guinea,  and  are  said 
to  ascend  the  trees,  for  which  habit  their  strong  fore  legs,  added  to  the 
curved  and  powerful  claws,  are  adapted. 

The  genus  Hypsiprymnus  has  a  distinct  canine  tooth  in  the  upper  jaw, 
and  the  anterior  pair  of  incisors  descends  considerably  below  the  level  of 
the  two  remaining  pairs.  The  rat- kangaroo,  or  Potoroo,  as  the  animals  of 
this  genus  are  called,  is  of  small  size,  being  about  equal  in  bulk  to  the 
common  rabbit.  The  form  of  the  body  is  compact,  and  the  fore  parts  but 
little  elongated.  The  small  and  rounded  ears  give  them  a  different  aspect 
from  the  rabbit ;  the  toes  of  the  fore  foot  are  more  unevenly  developed  in 
the  rat-kangaroo ;  the  nails  are  much  compressed,  solid,  and  broadest  above. 
The  rat-kangaroos  feed  upon  the  roots  of  plants,  which  they  scratch  up 
with  their  fore  feet.  In  some  species  the  snout  is  almost  entirely  clothed 
with  hairs  {Hypsiprymnus  proper),  whilst  in  others  {Bettongia)  it  is  naked; 
and  in  others  again  {Potorous)  the  head  is  elongated,  the  tarsi  short,  the 
tail  sparingly  clothed  with  short  stiff  hairs,  and  exhibiting  a  scaly  skin ;  the 
snout  is  naked.    Hypsiprymnus  inhabits  Australia  and  Van  Diemen's  Land. 

The  two  extinct  genera  which  follow  partake  to  a  pertain  extent  of  the 
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character  of  the  kangaroo  group  which  precedes,  and  of  the  wombat  which 
follows.  For  a  graphic  representation  of  their  affinities  they  should,  there- 
fore, be  placed  at  the  bottom  of  these  two  families,  since  they  have  preceded 
both  in  the  biological  history  of  our  planet. 

The  genus  Diprotodon,  which  contains  but  one  species  {D.  austrdlis), 
we  are  told  must  have  attained  a  bulk  superior  to  that  of  the  rhinoceros. 
The  lower  jaw  was  provided  with  one  incisor  tooth  and  five  molars,  in  each 
ramus.  The  size  of  this  incisor  was  very  great ;  it  is  very  long,  deeply 
implanted  in  the  jaw,  and  nearly  approaches  a  horizontal  position,  the 
extremity  alone  being  slightly  curved  upwards.  From  La  Condamine 
river. 

The  genus  Noiotherium  reached  the  same  size  and  bulk  as  the  preceding, 
that  is  to  say,  to  something  like  that  of  the  rhinoceros.  Two  species  are 
known,  both  of  them  from  the  deposits  near  La  Condamine  river.  There 
are  no  lower  incisor  tusks,  and  apparently  four  molar  rooted  teeth. 

Fam.  2.  PHAscoLOMYiDiE,  diflfers  from  the  following  by  having  root- 
less teeth,  and  also  by  the  reduced  number  of  incisors  in  the  upper  jaw. 
The  whole  number  of  teeth  is  twenty-four,  sixteen  molars,  four  pre-molars, 
and  four  incisors,  two  above  and  two  below.  The  toes  of  the  fore  feet 
have  short,  broad,  and  solid  nails,  fitted  for  burrowing. 

The  sole  genus,  Phascolomys,  has  a  stout  body,  a  large  head  flattened 
above,  the  muzzle  obtuse;  contains  but  two  recent  species,  P.  wombat 
and  P.  latifrons,  inhabiting  Australia,  Van  Diemen's  Land,  and  some  of 
the  islands  of  Bass's  Straits;  naked,  the  eyes  small,  the  ears  small  and 
pointed,  the  limbs  equal,  short,  and  stout.  A  third  species,  but  fossil,  from 
the  caves  of  Wellington  Valley,  approaches  very  much  to  the  living  species. 
The  wombat  is  a  burrowing  animal  which  remains  concealed  under  the 
ground  during  the  day,  quitting  its  hole  at  night  to  feed.  Its  food  consists 
chiefly  of  roots  and  grasses. 

Fam.  3.  PHALANoisTiDiE,  derives  its  name  from  the  peculiarity  of  having 
the  second  and  third  toes  of  the  hinder  foot  united  in  a  common  integu- 
ment. They  are  expert  climbers  and  live  upon  trees,  feeding  upon  their 
leaves,  buds,  and  fruits.  Nocturnal  in  their  habits,  the  phalangers  remain 
concealed  during  the  day  on  the  branches  or  in  the  hollows  of  trees.  If 
we  except  the  section  of  Petaurus  they  may  be  described  as  not  very  active 
in  their  movements.  The  upper  jaw  is  furnished  with  six  incisors  and  the 
lower  with  two,  nearly  horizontal  or  directed  obliquely  upwards  ;  a  canine 
on  either  side  of  the  upper  jaw.  The  molars  may  vary  somewhat  in  the 
same  species;  one  pre-molar  and  four  molars  generally.  This  family 
includes  three  genera :  Phascolarctos,  Phalangista,  and  Petaurus. 

The  genus  Phascolarctos,  which  comes  nearest  the  wombats,  is  charac- 
terized by  the  absence  of  a  tail,  a  stout  body,  a  moderate  head,  and  by  the 
two  inner  toes  of  the  fore  feet  being  slightly  opposable  to  the  remaining 
three.  It  contains  but  one  species,  which  inhabits  New  South  Wales,  the 
koala  (P.  cinereus),  called  frequently  by  the  colonists  "  native  bear."  It  is 
usually  about  two  feet  in  length,  and  when  on  all  fours  stands  ten  or  eleven 
inches  in  height  Its  limbs  are  of  moderate  size  and  of  great  strength. 
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The  genus  Phalangista  has  a  prehensile  tail,  and  for  the  sake  of  conve- 
nience may  be  divided  into  four  sections.  In  the  first,  Cuscus,  the  basal 
portion  of  the  tail  only  is  covered  with  hair ;  the  ears  are  short,  almost  hid- 
den by  the  fur  of  the  head,  and  the  eyes  with  vertical  or  nearly  vertical 
pupils.  The  species  of  this  section  are  of  moderate  size,  and  have  a  dense 
fur  more  or  less  woolly  in  its  texture.  They  are  confined  to  the  islands  of 
Celebes,  Amboyna,  Banda,  Waigiu,  Timor,  New  Guinea,  and  New  Ireland. 
In  Trichosurus  the  tail  is  densely  clothed  with  fur,  with  the  exception  of  a 
part  of  the  under  surface  commencing  at  the  point,  and  more  or  less 
extended  towards  the  root  of  the  tail ;  ears  distinct,  usually  long ;  eyes 
with  the  pupil  round.  Fore  feet  normal.  The  species  of  this  section 
inhabit  Australia.  The  section  Pseudochirus  includes  the  species  with 
the  two  inner  toes  of  the  fore-foot  separated  from,  and  partially  opposed  to, 
the  other  three ;  the  tail  clothed,  excepting  at  the  apex  beneath,  with  short 
adpressed  hairs;  the  ears  shc^rt  and  rounded;  and  with  six  molar  teeth, 
forming  a  continuous  series,  on  either  side  of  the  upper  jaw.  Inhabits 
Australia.  In  Dromicia  the  ears  are  moderate,  nearly  naked,  and  folded ; 
toes  with  the  nails  small ;  tail  covered  with  small  adpressed  hairs,  except- 
ing at  the  base  where  it  is  covered  with  fur  like  that  of  the  body,  naked 
beneath  at  the  extremity.  Small  species,  inhabiting  Australia  and  Van 
Diemen's  Land. 

A  fossil  species  of  Phalangista,  agreeing  in  its  general  features  with  F. 
vulpina,  has  been  discovered  in  the  caverns  of  Wellington  Valley. 

The  genus  Petaurus,  or  flying  phalangers,  is  composed  of  those  Phalan- 
gistidsB  provided  with  a  membrane  extending  from  the  fore  to  the  hind 
legs,  and  filling  the  interspace  of  these  legs ;  the  tail  is  well  clothed  with 
hair  throughout,  and  generally  very  long.  In  the  section  Petaurista  the 
ears  are  broad,  rather  short,  rounded,  and  densely  clothed  with  long  fur  on 
the  outer  surface ;  the  toes  of  the  fore  feet  nearly  equal  in  length ;  the 
flank  membrane  extending  oifly  to  the  elbow  joint ;  with  seven  well 
developed  molar  teeth  in  the  upper  jaw  and  six  in  the  lower.  The  true 
molar,  provided  with  pyramidal  cups.  The  petauri  are  nocturnal  in  their 
habits,  and  hide  during  the  day  in  the  hollows  of  trees.  In  Belideus  the 
ears  are  long  and  nearly  naked ;  the  tail  bushy ;  the  lateral  membrane 
extending  to  the  outer  finger ;  the  two  outer  fingers  of  the  hand  are  long 
and  equal  to  each  other,  or  very  nearly  so ;  the  second  and  third  fingers 
distinctly  shorter  than  these ;  the  second  the  shortest  of  the  two  latter,  and 
the  inner,  or  first  finger,  very  short.  The  Acrobata  have  a  tail  moderately 
long,  clothed  above  and  beneath  with  short  adpressed  hairs,  and  fringed  on 
either  side  with  long  hairs ;  the  ears  are  moderate,  well  clothed  externally 
with  fine  hairs ;  the  feet  provided  with  small  claws,  the  thumb  of  the  hind 
foot  is  large,  the  flank  membrane  scarcely  extending  to  the  wrist.  The 
type  of  this  section  is  the  pigmy  flying  opossum  (A.  pygmcBus), 

The  genus  Tarsipes  includes  a  very  remarkable  species  (T.  rostratus) 
from  the  western  coast  of  Australia,  resembling  the  phalangista  in  dentition, 
only  with  the  difference  that  the  teeth  are  in  rather  a  rudimentary  condi- 
tion.    The  head  is  elongated,  the  snout  pointed  as  in  some  Peramelidao. 
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It  has,  however,  a  long  and  slender  tongue  suited  for  the  purpose  of  col- 
lecting honey.  The  lower  incisors  are  sharp,  horizontal,  and  supposed  to 
assist  in  piercing  and  opening  a  passage  for  the  tongue  into  the  inner  parts 
of  the  flowers  where  the  honey  is  lodged.  The  tail  is  long,  slender,  rather 
sparingly  clothed  with  small  stifi*  hairs,  and  having  the  skin  scaly ;  a  small 
space  at  the  apex  beneath  is  naked.  The  limbs  are  all  nearly  of  equal 
length,  the  hind  legs  slightly  longer. 


Chroup  2.     Insectivora. 

Fam.  PERAMELiDiB,  is  composcd  of  auimals  of  small  size,  the  largest 
species  known  being  scarcely  equal  in  bulk  to  the  common  rabbit.  The 
head  is  elongated,  the  facial  part  narrow  and  pointed ;  the  muzzle  is  naked. 
The  incisors  are  ten  in  number  in  the  upper  jaw,  and  six  in  the  lower. 
There  are  three  pre-molars  and  four  true  ones ;  one  canine  ;  making  forty- 
eight  in  all.  The  limbs  are  unequal,  the  posterior  being  considerably 
longer  than  the  anterior.  Outer  toes  of  the  fore  feet,  and  inner  toes  of  the 
hind  feet,  rudimentary  or  wanting.  The  tail  is  usually  short,  and  clothed 
with  small  hairs ;  sometimes  long,  and  clothed,  in  parts  at  least,  with  very 
long  hairs.  Peramelid©  have  been  found  in  Van  Diemen's  Land,  on  the 
continent  of  Australia,  and  New  Guinea.  They  are  insect  feeders,  although 
they  will  likewise  eat  vegetable  substances. 

Fossil  remains  of  this  family  have  been  found  in  the  caverns  of  Wellington 
Valley. 

The  genus  Perameles  may  be  divided  into  several  sections.  In  Macrotis, 
the  ears  are  very  large,  the  auditory  bullfle  in  the  form  of  a  double  bulb ; 
the  tail  long,  and  clothed  with  long  hairs;  tarsus  long,  the  metatarsus 
clothed  with  hair  beneath ;  the  innermost  toe  of  the  hind  foot  wanting ; 
the  lower  half  of  the  fibula  firmly  jointed  t#  the  tibia,  and  the  point  with  its 
opening  directed  towards  the  head  of  the  animal.  M.  lagotis  inhabits 
Swan  River  district.  In  Perameles  proper,  the  feet,  tail,  and  ears  are  pro- 
portionally short;  the  hind  foot  with  a  rudimentary  inner  toe,  naked 
beneath,  in  front,  and  at  the  heel.  The  fur  is  distinctly  composed  of  hairs 
of  two  kinds,  the  one  forming  a  soft  under  fur,  the  other  hairs  coarse, 
flattened,  and  longitudinally  grooved.  The  tail  is  clothed  with  very  short 
adpressed  hairs  only.  The  opening  of  the  pouch  is  turned  backwards. 
The  second  section  contains  most  of  the  species. 

The  genus  Chasropus,  or  pig-footed  Perameles,  has  very  slender  limbs ; 
the  fore  feet  provided  with  two  toes  only,  and  these  small,  equal,  and  fur- 
nished with  short,  compressed  nails  ;  the  hind  feet  with  but  one  developed 
toe,  the  joined  toes  being  very  small,  and  far  removed  from  the  extremity  of 
the  foot,  and  the  outer  toe  being  represented  by  a  mere  tubercle,  placed 
about  midway  between  the  extremities  of  the  foot.  All  the  toes  of  the 
hind  foot  are  provided  with  nails.  The  muzzle  is  very  narrow,  and  the 
ears  unusually  large.  The  limbs  are  very  long,  too,  and  remarkable  for 
their  slenderness.  The  hind  ones  are  longer  than  the  anterior.  The  tail 
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is  short  and  slender.     The  pouch  opens  backwards.     C  castanotis,  from 
South  Australia,  is  the  only  species  known. 


Chroup  2.     Carnivora. 

Fam.  1.  DASYURiDiB,  includcs  Marsupialia,  whose  habits  are  either  carni- 
vorous or  insectivorous.  The  second  and  third  toes  of  the  hind  foot  disunited 
and  well  developed ;  the  thumb,  or  first  toe,  is  small  or  absent.  The  tail  is 
hairy,  and  not  prehensile.  There  are  eight  incisors  in  the  upper  jaw,  and 
six  in  the  lower ;  the  canine  teeth  are  well  developed ;  the  molar  teeth 
either  with  trenchant  crowns,  or  with  the  masticating  surface  presenting 
numerous  prickly  points.  Several  fossil  species  of  this  family  have  been 
found  in  Australia,  to  which  continent  the  recent  species  are  also  confined, 
with  one  exception  only,  the  Phascogale  melas,  which  is  a  native  of  New 
Guinea. 

The  genus  Myrmecohius  contains  but  one  species  from  western  and 
southern  Australia  {M,  fasciatus),  remarkable  for  the  number  of  its  teeth, 
four  incisors  in  the  upper  jaw  and  three  below,  two  canines  above  and  two 
below,  and  eight  molars  above  and  nine  below,  fifty-two  in  number,  the 
molar  teeth  provided  with  prickly  points.  The  head  is  somewhat  depressed 
above ;  the  muzzle  elongated ;  the  snout  naked ;  the  nostrils  lateral ;  the 
ears  of  moderate  size,  and  pointed ;  tongue  very  long  and  slender.  The 
legs  are  rather  short  and  strong ;  five  toes  to  the  fore  and  four  toes  to 
the  hind  feet.  The  tail  is  long  and  bushy.  The  female  is  destitute  of 
pouch,  and  has  apparently  eight  mammae,  arranged  in  a  circle. 

The  genus  Phascogale  embraces  quite  a  number  of  species,  having  four 
incisors  above  and  four  below,  canines  as  usual,  three  pre-molars  and  four 
molars  on  each  side,  making  in  all  fifty  teeth.  The  feet  are  provided  with 
five  toes ;  the  inner  toe  of  the  hind  feet  is  in  the  form  of  a  small,  nailless, 
prehensile  thumb.  The  tail  is  either  clothed  with  short  hair  throughout,  or 
with  short  hairs  only  on  the  basal  portion,  the  apical  having  long  and  bushy 
hair.  The  female  is  sometimes  destitute  of  the  pouch ;  the  mammae  are 
eight,  arranged  in  a  circle.  In  the  first  section,  that  of  Phascogale  proper, 
of  which  P.  penicillata  is  the  type,  the  terminal  half  of  the  tail  is  clothed 
with  very  long  and  bushy  hair.  In  the  second  section,  the  Antechinus,  the 
tail  is  clothed  throughout  with  very  short  hairs.  The  P.  flavipes  and 
leucogaster  are  examples  of  this  section. 

The  genus  Dasyurus  is  characterized  by  having  the  incisor  teeth  equal, 
Mght  above  and  six  below.  There  are  two  pre-molars  and  four  molars  on 
each  side,  which,  with  the  usual  number  of  canines,  makes  forty-two  teeth. 
The  tail  is  long,  and  well  clothed  with  long  or  moderately  long  hairs. 
Some  species  have  no  inner  toe  to  the  hind  feet.  The  Dasyuri  inhabit  the 
continent  of  Australia  and  Van  Diemen's  Land.  They  are  all  of  moderate 
size,  and  nearly  all  have  the  fur  spotted.  D.  hallucatus,  from  North 
Australia,  is  the  smallest  species ;  the  D.  maculaius  has  the  tail  spotted,  as 
well  as  the  body,  and  is  confined  to  Van  Diemen's  Land. 
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The  genus  or  sub-genus  Sarcophilus  is  intended  for  those  species  the 
body  of  which  is  stout ;  the  head  short,  and  very  broad ;  the  tail  shorter 
than  the  body ;  the  pre-molar  teeth  with  the  antero-posterior  and  transverse 
diameter  equal,  or  nearly  so.  The  &  ursinus,  from  Van  Diemen's  Land, 
is  the  only  species  known  of  this  section. 

It  may  be  compared  to  a  bear  in  the  general  proportions  of  its  body  and 
limbs,  as  well  as  in  the  texture  of  its  fiir.  A  fossil  species,  D.  laniarius, 
has  been  found  in  the  caves  of  Wellington  Valley,  and  seems  to  come 
nearer  S.  ursinus ;  thus,  Sarcophilus  would  not  be  exclusively  limited  to 
Van  Diemen's  Land,  if  it  has  to  contain  the  fossil  species. 

Fam.  2.  DiDELPHiDA,  or  opossums,  composed  of  numerous  species,  gene- 
rally of  small  size,  all  of  them  confined  to  the  American  continent.  Their 
food  consists  chiefly  of  insects  ;  the  largest  species  may  occasionally  attack 
reptiles,  birds  and  their  eggs.  There  are  ten  incisors  in  the  upper  jaw 
and  eight  in  the  lower,  arranged  nearly  in  a  semicircle.  In  the  upper 
jaw  the  two  foremost  incisors  are  rather  longer  than  the  rest,  and  are 
generally  separated  from  them  by  a  narrow  space.  The  canines  of  the 
upper  jaw  are  the  largest.  We  find  three  pre-molars  and  four  molars  in 
each  jaw.  The  feet  are  five-toed,  and  plantigrade.  The  general  form  of 
most  of  these  animals  resembles  that  of  the  common  rat,  but  they  have 
the  muzzle  more  elongated,  and  terminated  in  a  distinct,  naked  snout. 
The  prehensile  tail  is  almost  always  very  long,  nearly  destitute  of  hair, 
excepting  at  the  root,  and  covered  by  a  scaly  skin.  Some  Didelphid» 
have  no  pouch,  or  else  one  in  a  very  rudimentary  state.  At  first  the 
young  remain  very  firmly  attached  to  the  nipple,  and  subsequently  are 
carried  upon  the  back  of  the  parent,  where  they  retain  their  position  by 
entwining  their  tails  round  that  of  the  mother.  The  mammae  vary  in  num- 
ber from  nine  to  thirteen.  The  species  live  in  the  hollows  of  trees,  or 
amongst  their  foliage,  where  they  remain  concealed  during  the  daytime, 
becoming  active  in  the  night  only  to  procure  their  food.  One  species  lives 
in  water,  to  which  habit  the  webbed  feet  correspond. 

The  genus  Didelphys  contains  animals  without  cheek  pouches,  and  in 
whicli  the  toes  of  the  feet  are  free.  It  may  be  divided  into  two  sections, 
the  first  including  those  opossums  in  which  the  marsupial  pouch  is  well 
developed,  and  the  second  those  in  which  the  pouch  is  rudimentary  or 
entirely  wanting. 

To  the  first  section  belongs  the  Virginia  opossum  (D,  virginiana),  pecu- 
liar to  North  America,  together  with  the  Californian  opossum  and  some 
Brazilian  species  ;  the  second  chiefly  includes  species  from  South  America. 

A  fossil  Didelphys  {D,  cuvieri)  was  discovered  in  the  eocene  of  Paris.  -Ar 
few  fragments  have  been  found  in  European  other  localities.  But  the 
caverns  of  Brazil  have  already  yielded  six  or  more,  which  resemble  very 
much  those  now  living  in  the  same  country.  There  is,  however,  an  excep- 
tion: some  fragments  seem  to  indicate  a  new  genus,  according  to  the 
researclies  of  Mr.  Lund,  a  Danish  naturalist.  This,  however,  has  not  yet 
been  named. 

rhe  genus  Chironectes  contains  but  one  species,  the  water  opossum 
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(C.  variegatus),  characterized  by  large  hind  feet,  the  toes  of  which  are 
united  by  a  web ;  the  fore  feet  moderate,  and  with  an  unusual  elongation 
of  the  pisiform  bone.  Females  are  provided  with  a  perfect  pouch.  The 
ears  are  lü*ge  and  naked  ;  the  tail  is  longer  than  the  head  and  body  taken 
together;  the  fur  is  dense,  short,  and  somewhat  woolly.  Its  habits  are 
aquatic.    It  is  found  in  Guinea  and  Brazil. 

The  oldest  representatives  of  the  order  Marsupialia,  found  in  the  oolite 
of  Stonesfield  (England),  belong  to  the  family  of  Didelphid«. 

The  genus  Amphitheriwn,  or  Thylacotheriumy  as  both  names  are  used, 
differs  from  Didelphis  by  its  molars,  which  are  more  numerous  and  smaller; 
and  from  Myrmecobius  in  having  proportionally  larger  teeth.  We  know 
only  the  lower  jaw,  which  has  six  incisors,  one  moderate  canine,  six  premo- 
lars, and  six  tricuspid  molars.  Two  species  are  already  described.  The 
genera  Amphigonus  and  Heterotherium  are  other  denominations  by  which 
the  same  remains  have  been  designated. 

The  genus  Phascolotherium  resembles  Didelphis  still  more  closely,  since 
it  has  but  three  premolars  and  four  molars.  The  form  of  the  teeth  them* 
selves  has  something  of  that  of  Myrmecobius.  One  sin^  species  is 
known. 

The  genus  Pterodon  we  mention  here,  although,  according  to  BlainviUe, 
it  comes  nearer  Dasyurus.  It  is  known  by  a  fragment  of  a  lower  jaw,  from 
the  gypsum  of  Montmartre,  in  Paris ;  its  true  affinities  are  still  a  matter  of 
doubt. 

Fam.  8.  THYLAciNiDiE.  lucludcs  but  ouc  genus,  Thykudnus,  with  a  sin- 
gle living  species,  T.  cynocephalus,  or  dog-faced  opossum,  about  equal  in 
size  to  the  wolf.  The  form  of  the  head  is  like  that  of  a  dog ;  the  tail  about 
half  the  length  of  the  body ;  the  fur  is  short,  and  closely  applied  to  the  skin. 
Inhabits  Van  Diemen's  Land. 

The  premolars  are  more  numerous  in  Thylacinus  than  in  Dasyurus,  there 
being  three  of  these  teeth  on  either  side  of  each  jaw.  The  canine  teeth  are 
of  large  size,  of  a  simple,  elongated,  conical  form,  and  slightly  recurved  at 
the  apex.  The  marsupial  bones  are  wanting.  The  female  is  provided  with 
a  distinct  pouch  and  four  mammae. 

The  caves  of  Wellington  Valley  have  yielded  remains  of  one  species  of 
this  family,  T,  spekeus. 

0&DEE  8.    Cbtacba. 

The  order  of  Cetacea  is  one  whose  history  is  still  very  incomplete.  Although 
comprising  the  largest  of  all  mammalia,  it  belongs  to  an  element  in  which 
science  is  often  powerless,  and  thus  naturally  escapes  our  investigation. 
Cetacea  are  by  no  means  scarce,  but  their  large  size  prevents  them  from 
being  preserved  complete  in  our  collections,  so  that  we  have  no  materials 
for  comparison.  Occasionally  a  skull,  a  jaw,  a  rib,  or  a  vertebra,  are  the 
only  data  on  which  we  can  base  our  researches.  This  order,  restricted 
within  the  limits  we  assign  to  it,  is  characterized  by  a  naked  and  smooth 
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skin,  under  which  is  found  a  layer  of  fat,  varying  in  thickness  according  to 
the  genera  and  species.  The  general  structure  of  the  skin  is  the  same  as  in 
other  mammals,  but  in  addition  we  find  an  apparatus  of  inhalation,  com- 
posed of  vessels  of  an  extreme  tenuity,  which  anastomose  together,  and  are 
in  direct  communication  with  the  arteries  and  veins.  They  are  absorbing 
vessels  common  to  all  animals  which  live  permanently  in  water.  This 
apparatus  is  very  conspicuous  in  some  fishes. 

There  is  one  pair  of  short  limbs,  the  anterior,  constructed  for  swimming. 
The  toes,  being  surrounded  by  a  continuous  membrane,  give  to  them  the 
shape  of  a  fin,  and  are  used  as  such,  these  animals  having  been  created  to 
live  in  water.  The  toes  themselves  possess  a  greater  number  of  phalanges 
than  in  any  of  the  other  mammals.  The  collar  bone  and  hind  limbs  are 
always  wanting.  The  posterior  extremity  of  the  body  terminates  in  a 
broad,  but  horizontal,  fibro-cartilaginous,  fish-like  tail,  composed  of  two 
lobes  or  paddles,  a  right  and  a  left,  differently  shaped  according  to  the 
genera  and  species.  On  the  back,  a  fin-like  organ  is  often  but  not  always 
observed  ;  it  contains  no  bones,  and  consists  merely  of  a  fold  of  the  skin. 
The  vertebrae  of  the  neck  are  very  short,  and  often  soldered  together.  The 
neck  itself  cannot  be  said  properly  to  exist,  the  head  being  continuous  with 
the  body,  as  is  generally  the  case  in  fishes,  and  only  indicated  in  some  of 
them  by  a  slight  contraction  in  this  region  of  the  body.  The  head  pos- 
sesses so  little  of  motion  that  it  cannot  change  its  situation  without  the 
whole  body  changing  it  at  the  same  time.  The  eyes  are  exceedingly  small; 
the  nostrils  simple,  with  one  or  two  openings,  through  which  water  is 
ejected ;  the  external  ear  never  exists ;  the  teeth  vary  very  much  in  num- 
ber,  and  in  some  genera  instead  of  teeth  we  find  beards,  or  the  so-called 
whalebones.  Their  food  consists  of  fishes,  Crustacea,  and  moUusca,  but 
never  of  plants ;  their  pelagic  habits  preclude  a  vegetable  diet.  The  only 
mode  of  progression  among  Cetacea  is  swimming,  for  which  they  are  espe- 
cially constituted. 

This  order  may  be  divided  into  four  families :  the  whales  (BakenidcB) ; 
the  sperm  whales  (Physeterida)  ;  the  dolphins  {Delphinida)  ;  and  the  hete- 
rodonts  (Heterodontidce), 

Fam.  1.  BALiENiDiE,  iucludcs  thosc  gigantic  marine  mammals  whose  jaws 
are  edentate  or  toothless.  Instead  of  teeth,  there  are  on  the  upper  jaw 
horny  lamin»,  situated  transversely  and  parallel  to  each  other  upon  two 
rows.  These  are  the  whalebones^  provided  along  their  inner  margin  with 
numerous  filaments  of  the  same  horny  nature,  by  means  of  which  the  very 
small  animals  on  which  the  whales  feed  are  retained  in  the  mouth.  One 
whale  yields  from  700  to  1000  such  bones,  of  which  the  largest  is  often  ten 
to  thirteen  feet  long,  and  ten  to  twelve  inches  wide  at  the  base.  Two 
genera  compose  this  family. 

The  genus  Balcenoptera  is*  characterized  by  an  elongated  bead,  which 
has  sometimes  been  compared  to  the  head  of  the  pike ;  by  the  presence  of 
that  expansion  of  the  skin  called  dorsal  fin  on  the  posterior  part  of  the  back ; 
and  by  folds  or  ridges  on  the  anterior  and  inferior  part  of  the  body.  It  has 
always  been  a  matter  of  great  difficulty  to  ascertain  the  number  of  species 
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of  whales,  and  there  is  a  great  difference  of  opinion  upon  this  subject 
among  naturalists.  This  is  very  natural,  as  these  great  cetaceans  are 
seldom  met  with  by  practical  observers,  and  come  ashore  at  periods  of  long 
intervals  only.  Moreover,  they  cannot  be  compared  directly  with  one 
another;  and  their  remains  cannot  be  easily  preserved,  nor  their  forms 
easily  reproduced  correctly  in  drawing. 

Of  the  genus  Balcenoptera,  three  species  seem  to  be  well  characterized ; 
B.  jubartes,  the  rorqual,  from  the  northern  Atlantic,  and  from  seventy  to 
eighty  feet  in  length ;  B.  musculus,  from  the  Mediterranean,  and  B,  ant- 
arctica,  from  the  Cape  of  Good  Hope.  Some  other  species  are  cited  as 
belonging  to  the  northern  seas,  but  are  not  satisfactorily  described,  such  as 
jB.  gibbar,  seen  between  Cherie  Island  and  Nova  Zembla,  B,  acuto-rostrata, 
or  sharp  nosed  whale,  inhabiting  chiefly  the  Norwegian  seas. 

The  genus  Balcena  differs  from  the  preceding  by  its  great,  thick,  and 
obtuse  head,  in  being  deprived  of  the  fin-like  expansion  of  the  back,  and 
in  having  the  inferior  part  of  the  body  smooth,  that  is  to  say,  deprived  of 
the  longitudinal  folds,  more  or  less  deep,  as  seen  in  Balsenoptera.  A  single 
species  of  this  genus  is  adopted  by  some  authors,  B.  mysticetus,  or  black 
common  Greenland  whale  {pi.  106,  fig,  1),  the  one  constituting  the  chief 
object  of  the  whale  fishery.  The  head  forms  one  third  of  the  total  length. 
The  broad  jaw  extends  along  the  whole  length  of  the  head  to  behind  the 
small  eyes.  The  oesophagus  is  narrow,  for  which  reason  the  whale  csm 
swallow  small  marine  animals  alone.  The  color  is  velvet  black,  marbled 
with  grey  and  white;  the  belly  is  entirely  white.  It  would  be  highly 
interesting  to  know  whether  the  same  species  of  whale  be  found  in  all  the 
fishing  grounds,  a  question  which  we  may  be  authorized  to  doubt,  as  we 
have  some  accounts  and  some  facts  which  indicate  a  second  species  around 
the  Cape  of  Good  Hope,  B.  antarctica  differing  from  B,  mysticetus  in  some 
peculiarities  in  the  structure  of  the  bony  head.  We  are  told  also,  that  the 
ice-whale,  or  B.  islandica,  differs  from  B.  mysticßtus  in  having  a  more 
lengthened  body,  and  a  proportionally  smaller  head.  The  two  spiracles  or 
air  holes  refuresent  two  small  semicircles,  which  are  a  little  separated  from 
each  other,  the  convexities  of  which  are  opposed.  The  eye  is  very  small, 
and  its  shortest  diameter  is  placed  obliquely.  The  general  color  of  B, 
islandica  is  grey,  more  or  less  distinct  in  its  shades.  The  lower  part  of 
the  head  often  appears  like  a  great  oval  of  very  shining  white,  at  the  centre 
and  circumference  of  which  are  seen  grey  or  black  spots,  irregular  and 
confused. 

Several  fossil  species  of  Balsena  and  Balaenoptera  have  been  found  in 
the  tertiary  deposits  of  Europe.  The  genus  Cetotherium  is  extinct ;  its 
remains  have  been  found  in  the  upper  tertiary  of  Russia,  and  assimilated 
at  first  to  other  cetaceans,  when  the  present  genus  was  established  and 
placed  in  the  vicinity  of  Balaenoptera,  from  which  it  differs  by  the  broad- 
ness and  flatness  of  the  posterior  part  of  the  skull,  the  elevated  and  thick 
arch,  and  the  deep  temporal  grooves.  C,  rathkei  is  the  only  species  known 
and  found  in  several  localities  in  the  Russian  empire. 

BalcBna  mysticeius,  Greenland  or  right  whale,  is  most  frequently  found 
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in  the  Greenland  seas,  Davis's  Straits  west  of  Spitzbergen,  Iceland,  and 
Norway,  on  the  coast  of  Labrador,  in  the  Gulf  of  St.  Lawrence,  and  round 
Newfoundland,  by  the  bays  of  Baffin  and  Hudson,  and  in  the  sea  north 
of  Behring's  straits.  It  is  also  found  among  the  Philippine  Islands,  near 
Socotora  (coast  of  Arabia  Felix),  and  on  the  coast  of  Ceylon.  It  likewise 
frequents  the  Chinese  seas.  Formerly  the  whales  were  abundant  about  ^ 
Spitzbergen  and  the  Island  of  Jan  Mayen.  But  since  so  many  whaling 
vessels  have  appeared  in  those  places,  these  animals  have  left  their  shores 
and  have  retired  to  the  open  ocean,  where  their  catching  is  more  expensive, 
difficult,  and  dangerous,  and  less  productive.  It  is  by  no  means  improbable, 
however,  that  several  species  will  hereafter  be  found  to  have  been  con- 
founded within  the  above  limits.  Thus  there  is  pretty  good  evidence  for 
supposing  that  the  right  whale  of  the  Arctic  Ocean  of  America  west  of 
Point  Barrow,  is  different  from  that  of  Hudson's  Bay. 

It  appears  from  the  testimony  of  ancient  naturalists,  that  the  whales 
advanced  more  southwards  in  the  ocean  thai\  at  present,  the  numerous 
vessels  traversing  the  ocean  having  caused  them  to  retire  to  more  northern 
regions,  where  they  enjoy  a  more  tranquil  life,  and  are  less  exposed  to 
destruction.  Man,  however,  has  found  out  their  favorite  haunts,  and  yearly 
spends  a  season  on  those  fishing  grounds,  and  exposes  himself  to  numerous 
dangers  for  the  purpose  of  capturing  them.  Dewhurst,  in  his  natural  history 
of  the  cetaceans,  states  that  the  black  whale  comes  from  the  south  polar 
seas  in  May  to  bring  forth  its  ofispring;  remains  in  the  bays  of  New 
Holland,  Africa,  and  South  America,  till  August,  and  on  the  coasts  till 
November,  when  it  returns  in  a  southwesterly  direction. 

According  to  ancient  records,  the  whales  captured  at  the  earlier  periods 
of  the  fishery  were  larger  than  those  known  at  the  present  day.  The 
Greenland  whale  is,  however,  said  still  to  reach  sixty  to  seventy  feet  in 
length.  The  greatest  circumference  measures  thirty  to  forty  feet;  the 
length  of  the  tail  five  to  six  feet;  the  width  eighteen  to  twenty-six  feet; 
and  the  weight  of  the  whole  animal  about  200,000  pounds.  The  layer  of 
fat  under  the  skin  is  ten  to  twenty  inches  thick.  The  lips  are  almost 
entirely  composed  of  fat,  and  yield  alone  one  or  two  tuns  of  oil.  Generally 
a  large  whale  gives  one  hundred  and  twenty  tons  of  lard,  from  which  thirty 
tuns  of  oil  are  obtained. 

When  a  whaling  vessel  arrives  on  one  of  the  above  mentioned  fishing 
grounds,  the  first  thing  is  to  set  up  the  so-called  crow's  nest  or  watch-house. 
This  crow's  nest  consists  of  an  old  barrel,  open  above,  and  which  is 
fastened  vertically  to  the  top-gallant  mast.  One  man  of  the  crew,  relieved 
at  intervals,  stands  in  it,  and  keeps  watch  for  the  appearance  of  whales  in 
the  vicinity  of  the  vessel.  It  is  often  a  very  dangerous  post  for  the  one 
who  takes  it ;  for,  besides  the  intense  cold  which  reigns  in  those  regions, 
the  winds  are  sometimes  so  powerful,  that  the  sailor  in  the  crow's  nest  runs 
Ihe  risk  of  being  thrown  out  of  it. 

The  appearance  of  a  whale  in  the  neighborhood  is  indicated  by  the 
columns  of  water  ascending  from  its  nostrils  into  the  air,  when  the  animal 
comes  near  the  surface  of  the  ocean  to  breathe,  and  which  are  visible  firom 
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a  certain  distance.  Immediately  a  large  boat,  with  six  or  eight  seamen  and 
one  harpooner,  is  despatched  as  noiselessly  as  possible.  When  at  a  conve- 
nient distance,  the  harpooner,  seizing  a  favorable  occasion,  hurls  the  har- 
poon into  the  side  or  back  of  the  animal,  where  it  remains  fastened  by  the 
barb.  The  whale  becomes  furious,  and  takes  to  flight  with  rapidity.  A 
long  rope,  connected  with  the  harpoon,  is  immediately  thrown  overboard, 
in  order  that  the  boat  may  not  be  drawn  under  water  by  the  wounded 
animal.  After  a  certain  time  (half  an  hour  or  an  hour  generally),  the  loss 
of  blood  has  reduced  the  strength  of  the  whale,  which  comes  again  to  the 
surface  to  breathe,  when  it  receives  a  new  harpoon  that  makes  it  disappear 
again ;  and  this  is  repeated  until  the  animal  is  dead.  The  lives  of  the 
whalers  are  constantly  exposed  to  dangers,  of  which  we  have  many 
accounts.  A  single  stroke  with  the  tail  of  a  whale  upsets  a  boat  or  throws 
it  high  in  the  air. 

When  dead,  the  whale  lies  on  the  surface  of  the  water,  where  its  fat  is 
carved  into  large  strips,  which  are  hoisted  aboard  the  ship.  After  the  fat  of 
one  side  is  removed,  the  whalebones  are  taken,  and  the  body  is  turned  on  the 
opposite  side,  which  undergoes  the  same  operation.  The  carcase  and  fleshy 
remains  of  the  giant  are  left  to  sharks,  skates,  birds  of  prey,  and  other  car- 
nivorous animals. 

The  whaling  business  was  formerly  more  productive  than  it  is  now.  One 
hundred  and  twenty-four  individuals  are  recorded  as  having  been  killed  by 
one  crew  in  eight  voyages ;  but  now,  five  to  eight  whales  are  considered  a 
rich  prize  for  one  voyage 

Fam.  2.  PHTSETERiDiB,  or  spcrmaccti  whales,  is  distinguished  from  the 
family  of  whales  proper  by  being  provided  with  teeth  on  the  lower  jaw. 
They  are  the  largest  animals  among  all  Cetacea.  The  size  of  the  head  is 
remarkably  large,  equalling  the  half  or  the  third  of  the  whole  animal.  The 
upper  jaw  is  excessively  broad  and  deep,  and  has  usually  a  few  indistinct 
teeth,  almost  covered  with  the  gum ;  the  lower  jaw  is  long  and  narrow,  and 
enters  into  a  fissure  of  the  upper  jaw,  and  is  furnished  on  each  side  with  a 
row  of  thick  conical  teeth,  more  or  less  obtuse.  The  dorsal  fin  exists  in  a 
rudimentary  condition,  or  presents  itself  as  a  callous  protuberance.  There 
is  one  external  opening  to  the  spiracles  near  the  anterior  part  of  the  snout. 
PhyseteridcB  are  more  or  less  social  in  their  habits. 

The  genus  Physeter  is  the  only  one  of  the  family,  to  which  it  gives  its 
name.  The  same  uncertainty  is  met  with  here  as  in  Balcena,  with  regard 
to  the  number  of  species.  As  many  as  seven  species,  if  not  more,  have 
been  described,  and  still  are  not  generally  adopted,  the  characters  upon 
which  they  are  founded  being  too  vague  and  contradictory.  The  latest 
writers  on  the  subject  admit  but  one,  P.macrocephalus  (pi.  106, ßg.  2),  the 
great-headed  cachalot,  or  great  spermaceti  whale ;  ßg.  3  represents  another 
form,  that  described  by  Lac^p^e  under  the  name  of  P.  cylindricus,  and 
given  by  others  as  the  true  P.  macrocephalus.  If  the  difierences  which  the 
drawings  exhibit  are  copied  from  nature,  and  prove  not  to  be  sexual,  they 
are  obvious  enough  for  specific  difierences.  However,  firom  their  gigantic 
mass,  which  is  rarely  presented  at  once  in  all  its  parts  to  the  eye,  unless  tlie 
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spectator  be  placed  at  quite  a  considerable  distance,  many  mistakes  might 
readily  have  been  introduced  into  drawings,  which  are,  with  a  few  excep- 
tions, the  only  data  in  our  possession.  Thus,  the  small  spermaceti  (P.  ctUo- 
don),  the  blunt-headed  cachalot  {P.  trumpo),  the  round  spermaceti  whale 
(P.  cyündricu$),  the  small-eyed  cachalot  (P.microps),  the  great-finned 
cachalot  (P.  mular),  and  the  bunched  cachalot  (P.  gibbosus),  are  still  doubt- 
ful species;  the  two-toothed  cachalot  of  Sowerby  (P.  bidens  «ou?er6yt) belongs 
to  the  family  of  Heterodonts,  but  is  not  sufiiciently  known  to  decide  upon 
its  real  place.  It  constitutes  a  genus  by  itself,  nearly  allied  to  Delphinus 
proper,  with  a  peculiar  organic  structure,  uniting  Physeterid«  to  Delphinid» 
more  intimately  than  any  other  group. 

The  fishing  grounds  for  the  spermaceti  whale  are  from  the  Seychelles 
Isles  to  Timor,  and  all  the  coast  of  New  Holland  as  far  as  Shark's  Bay,  the 
Japanese  seas  as  far  as  the  Philippine  Isles,  and  to  the  eastward  as  far  as 
California. 

The  fossil  remains  of  Physeter,  which  have  already  been  discovered, 
have  not  been  made  the  subject  of  a  careful  examination.  Fragments  were 
obtained  in  France  and  England,  and,  we  are  told,  also  in  North  America; 
but  the  specimens  alluded  to  here,  and  upon  which  the  genus  Nephrosleon 
has  been  established,  are  said  to  belong  to  a  recent  and  still  living  species. 

The  generic  name  Arionius  has,  however,  been  given  to  a  skull  disco- 
vered in  the  meiocene  of  Germany.  The  upper  part  of  its  posterior  surface 
is  concave,  and  along  the  middle  a  vertical  ridge  is  seen,  vanishing  as'  it 
goes  downwards;  the  forehead  is  flat,  horizontal,  and  remarkably  broad, 
decreasing  gradually  in  the  elongated  snout ;  the  sides,  formed  by  the  tem- 
porals and  frontals,  are  very  concave  from  above  downwards;  the  nasal 
canal  widens  in  its  way  along  the  snout ;  the  jaws  are  armed  with  numerous 
teeth;  those  on  the  lower  jaw  are  longer  and  more  acute,  with  almost 
rounded  roots,  and  the  crown  pointed,  conical,  scarcely  bent,  provided  in 
front  and  behind  with  a  sharp  edge,  whilst  on  the  sides  a  slight,  not  quite 
regular  furrow  is  to  be  seen.     A  single  species  (A,  servatus)  is  described. 

This  genus  may  perhaps  prove  hereafter  to  belong  to  the  next  family,  or 
even  an  intermediate  between  both  the  latter  and  this. 

The  genus  BalcBuodon  is  known  by  a  single  fragment  of  a  tooth,  whose 
structure  differs  from  the  same  parts  in  Physeter  in  having  the  dentine  layer 
thicker.     The  species  is  designated  under  the  name  of  B.  physaloides. 

Fam.  8.  Delphinid^,  constitutes  a  very  natural  group  among  Cetacea. 
It  is  composed  of  the  smallest  species  of  the  order,  although  some  of  them 
attain  a  considerable  size,  as  between  twenty-five  and  thirty-six  feet  in 
length.  The  dolphins  have  a  fusiform  body,  which  seems  completely 
deprived  of  a  neck,  the  anterior  region  of  which  terminates  by  a  snout 
more  or  less  elongated,  whilst  the  posterior  region,  the  tail,  is  terminated 
by  the  horizontal  fin  common  to  all  Cetacea.  The  size  of  the  head  is  not 
disproportionate  when  compared  to  the  body.  The  jaws  are  neariy  of 
equal  length,  and  both  are  furnished  with  a  row  of  more  or  less  conical  or 
compressed  teeth,  varying  in  number  in  the  particular  species.  They  are 
developed  on  the  margin  of  the  maxillaries,  and  in  some  species  inserted  in 
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a  groove  of  the  socket  rather  than  in  a  proper  socket  for  each  tooth. 
From  this  disposition  they  have  but  little  adhesion,  which  a  slight  eflfort 
may  displace.  The  number  of  teeth  varies  among  individuals  of  the  same 
species  as  well  as  among  the  species  themselves,  as  if  these  organs  hold  but 
a  secondary  importance  in  the  existence  of  the  dolphins.  The  spiracles  or 
blow-holes,  after  traversing  the  upper  jaw,  unite  without  in  a  single  orifice, 
which  is  in  the  form  of  a  crescent,  and  is  situated  at  the  top  of  the  head. 
Their  organs  of  sense  seem  to  be  in  equal  number  with  those  of  the  other 
mammals,  although  most  of  them  are  less  developed.  The  eye  is  very 
small,  and  furnished  with  narrow  eyelids  deprived  of  eyelashes ;  the  pupil  is 
cordiform.  The  external  orifice  of  the  ear  is  scarcely  perceptible.  The 
tongue  is  thick,  short,  smooth,  susceptible  of  but  very  little  motion  and 
sometimes  fringed  on  its  margins.  The  sense  of  touch  is  rendered  very 
obtuse  by  the  fact  of  their  having  a  smooth  skin  deprived  of  hairs,  and  the 
presence  of  a  layer  of  fat  underneath.  The  seat  of  the  sense  of  smell  is 
not  yet  known.  Besides  the  tail  and  its  fin,  the  dolphins  have,  as  organs  of 
motion,  two  pectoral  fins,  and  often  on  the  middle  of  the  back  a  fold  of  the 
skin  which  has  the  appearance  of  a  fin. 

The  genus  Delphinorhyncus  is  characterized  by  a  vaulted  head  and  an 
elongated  and*  narrow  snout,  with  or  without  conical  and  crooked  teeth. 
An  osteological  character  is  found  in  the  bony  structure  of  the  head.  The 
J3.  micropterus  is  distinguished  by  its  small  dorsal  fin  and  the  want  of 
teeth  ;  it  was  found  only  once  at  the  mouth  of  the  Seine.  Its  geographical 
range  is  unknown.  The  second  species  of  the  genus,  D.  coronatus,  is  the 
largest  of  the  family.  Its  lower  jaw  is  a  little  longer  than  the  upper  one  ; 
both  are  beset  with  small,  conical,  very  acute  teeth,  more  numerous  on  the 
lower  than  on  the  upper  jaw.  The  dorsal  fin  is  semi-crescent-shaped ;  the 
caudal  forms  a  complete  crescent.  The  head  is  rather  small  in  proportion. 
There  are  two  concentric  yellow  circles  on  the  forehead,  whence  the 
specific  name  is  derived.  This  species  is  very  common  in  the  Arctic  seas 
around  the  island  of  Spitzbergen.  A  third  species,  very  imperfectly  known 
as  yet,  is  D,  frontatus,  quite  distinct  from  the  two  preceding.  The  jaws 
are  very  much  elongated,  narrow,  and  thin,  provided  with  twenty-four  to 
twenty-five  teeth  on  each  side  of  both  jaws.  The  forehead  is  much 
vaulted  ;  the  dorsal  fin  reduced  to  a  mere  fold  of  4he  skin.  The  pectorals 
are  scythe-shaped,  and  the  caudals  concave.  The  blow-hole  is  immedi- 
ately above  the  eye ;  its  convexity  being  turned  towards  the  snout.  The 
haunts  of  this  species  are  not  accurately  known. 

The  genus  Delphinus  is  distinguished  by  the  form  of  the  snout  being  less 
elongated  and  broader  than  in  the  preceding.  The  species  are  numerous, 
and  found  in  every  ocean  ;  none  of  them  are  of  a  considerable  size.  A  dor- 
sal fin  generally  exists,  a  single  species  only  wanting  this  appendage.  The 
most  common  one,  D.  delphis  {pi,  106,  fig,  4),  congregates  in  numbers  of 
individuals,  and  is  met  with  in  the  Mediterranean  as  well  as  in  the  Atlantic 
and  northern  seas  and  near  the  equator.  Its  history,  however,  is  little 
known,  although  spoken  of  by  the  ancients.  It  never  reaches  a  length  of 
more  than  six  or  eight  feet.    Its  large  jaws  are  covered  with  thin  lips  sus- 
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ceptible  of  but  little  expansion.  There  are  from  thirty-two  to  forty-seven 
teeth  on  each  side  according  to  the  age  of  the  individuals.  These  conical, 
acute,  and  a  little  crooked  teeth  are  slightly  dilated  on  their  middle.  They 
are  larger  on  the  middle  of  the  maxillaries  than  at  their  extremities,  but  are  as 
simple  in  their  roots  as  in  their  crown.  When  the  jaws  close,  the  teeth  of 
one  jaw  lodge  themselves  in  the  intervals  left  between  those  of  the  other.  The 
use  of  such  teeth  is  to  retain  prey  rather  than  to  masticate  it,  for  they  swallow 
their  food  entire.  The  nesamak  or  nisamak  of  the  Greenlanders  (D.  tursia) 
is  another  species  of  this  genus,  known  also  under  the  name  of  bottle-nosed 
whale.  It  is  quite  rare,  being  seldom  seen  near  the  shores.  It  differs  from 
the  common  dolphin  by  a  shorter  snout  and  a  smaller  number  of  teeth,  the 
form  of  which  is  obtuse.  The  body  is  short,  the  snout  flattened  above,  the 
color  entirely  black  with  the  exception  of  a  small  portion  of  the  abdomen, 
which  is  whitish.  Nearly  forty  species  of  Delphinus  are  described  or  men- 
tioned in  Cuvier's  "  Histoire  Naturelle  des  C^tac^,"  many  of  which  are 
still  very  doubtful,  as  they  were  never  examined,  but  only  seen  in  open  sea 
from  vessels.  We  would  only  mention  one  species  more,  D.  peroniU  from 
the  south  of  Van  Diemen's  Land,  as  it  is  deprived  of  a  dorsal  fin,  the  only 
one  of  the  genus  as  it  would  seem.  The  lower  part  of  the  body  and  the 
snout  are  completely  white,  a  peculiarity  which  caused  Peron  to  bestow 
upon  it  the  name  of  D,  leucorhamphus.  Several  extinct  ^cies  of  Del- 
phinus are  described  as  peculiar  to  the  old  world.  Lately  another  species 
has  been  detected  in  the  State  of  Vermont,  which  differs  from  all  others. 

The  genus  Inia  resembles  closely  the  dolphins  proper  by  the  general 
appearance  of  its  external  form  and  proportions.  The  snout  is,  however, 
more  elongated,  the  pectoral  fins  broader,  and  the  dorsal  fin  represented  by 
a  mere  elevation  of  the  skin.  But  the  most  prominent  character  is  derived 
from  the  teeth,  which  are  nipple-shaped.  Only  one  species  is  known  of  this 
genus,  inhabiting  the  rivers  of  the  province  of  Moxos,  South  America. 
This  is  the  /.  boliviensis,  which  is  said  to  attain  a  length  of  twelve  feet 
The  angle  of  the  mouth  extends  as  far  back  as  the  eyes.  The  mouth  itself 
is  linear  and  only  a  little  arched  posterioriy.  The  skull  is  depressed,  the 
snout  thin,  nearly  cylindrical,  and  obtuse  at  its  extremity.  The  number  of 
teeth  ranges  from  one  hundred  and  thirty  to  one  hundred  and  thirty-four; 
sixty-six  or  sixty-eight  .in  the  upper  jaw,  and  sixty-four  or  sixty-six  in  the 
lower.  Their  surface  is  rough  with  deep  interrupted  grooves.  On  the 
front  of  the  jaws  the  teeth  are  conical  and  crooked,  whilst  the  others  are 
thicker. 

The  genus  Platanista  comprehends  one  single  species  from  the  river 
Ganges,  representing  with  the  genus  Inia  the  family  of  dolphins  in  the 
fresh  waters.  The  chief  character  of  the  genus  consists  in  the  narrowness 
of  the  jaws,  with  thin  and  prominent  crests  projecting  forwards  from  the 
maxillaries  on  each  side  of  the  blow-hole.  The  PI,  gangetica  reaches 
seven  feet  and  more  in  length.  The  head  is  short  and  rounded ;  the  beak 
long,  thin,  narrow,  without  lips,  dilated  upon  its  extremity.  There  is  a 
rudimentary  dorsal  fin  ;  the  pectorals  are  very  large,  and  the  caudal  nearly 
even. 
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The  genus  Phoc^Bna,  Porpoises,  is  easily  recognisable  by  the  shortness 
of  the  snout,  which  can  scarcely  be  distinguished  from  the  forehead.  The 
jaws,  however,  are  elongated,  and  very  distinct  from  the  skull  when  the 
soft  parts  are  remeved,  which  in  the  living  condition  give  to  the  head  and 
snout  that  roundness  which  distinguishes  this  genus.  The  porpoises  live 
associated  in  large  numbers,  and  sometimes  ascend  rivers  far  from  the  sea. 
Their  food  consists  of  fishes  and  molluscs,  which  they  consume  in  large 
quantities.  P.  communis  is  the  most  common  species  met  with  in  the 
European  seas,  and  is  often  caught  by  fishermen.  A  species  very  much 
related  to  it,  and  with  which  it  has  been  confounded  until  very  lately,  is 
peculiar  to  the  American  shore  of  the  Atlantic  (P.  americana).  It  differs 
from  the  former  in  having  the  teeth  grooved  on  the  broad  faces  near  the 
summit,  so  as  nearly  to  divide  them  into  three  lobes,  whilst  in  P.  communis 
they  are  smooth.  The  dorsal  fin  is  serrated  and  tuberculous.  The  largest 
species  of  this  genus,  the  common  grampus,  P.  orca  (with  some  authors 
Orca  communis)^  measures  from  twenty  to  twenty-four  feet  in  length,  with 
a  body  of  proportional  bulk.  The  snout  is  very  short,  the  dorsal  fin  very 
high,  the  teeth  large  and  in  small  number,  eleven  in  each  side  of  both  jaws, 
conical  and  a  little  bent  backwards.  Those  near  the  extremity  of  the  lower 
jaw  are  worn  off  first.  The  upper  part  of  the  body  is  black,  the  lower  white, 
and  a  white  oblong  spot  above  the  eyes.  Found  in  the  Mediterranean  and  the 
Atlantic.  The  P.  gladiator,  or  sword  grampus,  is  remarkable  for  its  dorsal 
fin,  which  is  higher  than  the  body  itself  under  it.  The  skull  is  vaulted,  the 
snout  depressed,  very  obtuse,  and  the  lower  jaw  a  little  longer  than  the 
upper  one.  This  species  lives  in  Davis's  Straits,  on  the  coasts  of  America 
and  Spitzbergen,  in  troops  of  from  six  to  eight.  The  P.  globiceps,  also  large 
and  bulky,  has  a  snout  still  shorter  and  more  rounded,  and  a  large  triangular 
dorsal.  The  number  of  teeth  varies  very  much ;  in  adult  specimens  each 
jaw  has  firom  eighteen  to  twenty-six  of  them.  Their  form  is  conical, 
slightly  curved  inwards  at  their  tip.  This  species  keeps  the  open  seas,  but 
was  once  seen  at  the  mouth  of  Charles  River,  between  Boston  and  Charles- 
town  (Mass.).  A  similar  species,  P.  rissoana,  is  found  in  the  Mediterranean, 
and  has  a  snout  still  shorter,  a  character  which  has  led  some  naturalists  to 
place  it  in  a  special  genus,  Globicephalus,  which  included  those  porpoises 
with  a  round  and  more  or  less  spheroidal  head.  Some  other  species  of 
Phoc«ena  are  described  in  systematic  works. 

The  genus  Delpkinapterus  includes  only  one  species  as  far  as  known,  the 
beluga  or  white  whale,  whose  characters  consist  in  the  absence  of  a  dorsal 
fin,  instead  of  which  it  has  only  a  kind  of  longitudinal  projection  on  the 
back.  The  head  is  proportionally  small,  spheroidal,  and  the  snout  truncated, 
or  rather  rounded  off.  Both  jaws  are  equal,  and  furnished  with  nine  or  ten 
small  teeth,  blunt  at  the  top,  but  unequal  and  distinct  from  each  other. 
The  D.  beluga  is  a  native  of  the  northern  seas,  the  Arctic,  and  especially 
of  Hudson's  Bay  and  Davis's  Straits. 

The  genus  Oxypterus  is  known  only  from  vague  information.  Rafinesque 
established  it  for  a  species  irom  the  seas  of  Sicily,  calling  it  O.  mongitori. 
According  to  Quoy  and  Gaimard  (Voyage  de  TUranie,  Zool.,  p.  86,  pi.  ii., 

631 


Digitized  by 


Google 


428  ZOOLO&T. 

fig.  1)  the  genus  would  rest  upon  the  presence  of  two  dorsal  prominences, 
one  situated  near  the  fin  and  the  other  near  the  head.  The  form  of  the 
snout  is  unknown,  so  that  we  are  in  doubt  as  to  whether  it  is  elongated  as  in 
the  dolphin,  or  truncated  as  in  porpoises.  The  naturalists  of  the  ''  Uranie" 
met  a  second  species  in  1819,  between  the  Sandwich  Islands  and  New  South 
Wales,  in  5^  28'  north  latitude.  This  is  known  also  under  the  name  <^ 
O.  rhinoceros. 

Fam.  4.  HETERODONTiDiE»  is  difficult  to  characterize  on  account  of  tlw 
dissimilarity  between  the  few  genera  and  species  of  which  it  is  composed 
and  the  little  knowledge  possessed  of  them.  The  teeth  are  of  different  sorts, 
always  few  in  number,  and  sometimes  even  wanting  in  the  adult  state. 

The  extinct  genus  Ziphius,  which  we  place  here  for  the  sake  of  conveni- 
ence, is  intermediate  between  Hyperoodon  and  Physeter,  and  seems  to  have 
preceded  and  foreshadowed  in  the  tertiary  epoch  these  two  genera  of  oar 
days.  Three  European  species  are  described,  but  none  of  them  are  fully 
known. 

The  genus  Hyperoodon  is  based  upon  a  singular  structure  of  the  head, 
which  consists  of  a  large  and  elevated  apophysis  rising  from  the  middle  of 
each  upper  maxillary,  giving  to  the  posterior  part  of  the  head  that  peculiar 
shape  which  characterizes  it.  Their  teeth,  two  in  number,  small,  acute, 
near  the  extremity  of  the  jaw,  sometimes  hidden  under  the  gum  or  wanting, 
whence  the  name  of  Delphinus  edentulus,  and  the  generic  appellation  of 
Aodon.  The  absence  of  teeth  has  led  some  others  to  place  this  animal 
among  whales  proper,  but  as  it  has  no  whalebones  others  have  been 
induced  to  bring  it  nearer  the  dolphins.  Only  one  species  is  described  as 
belonging  to  this  genus,  the  H,  baussardii  from  the  northern  European 
seas.  It  has  a  dorsal  fin  and  small  pectorals.  The  beak  is  detached  from 
the  forehead,  which  is  rounded  and  abrupt.  The  eyes  are  quite  distant 
from  the  angles  of  the  mouth,  a  peculiarity  which  distinguishes  it  from 
the  dolphins  proper.  The  body  is  fusiform,  and  tapers  rapidly  away  from 
the  dorsal  fin  to  the  tail. 

The  genus  Heterodon  must  provisionally  include  the  two-toothed  cachalot 
of  Sowerby  (Physeter  bidens  sowerbyi,  Dewh.),  which  we  shall  designate  by 
the  name  of  H.  sowerbyi.  Its  characters  consist  of  a  narrow  and  elongated 
snout,  the  upper  jaw  longer  than  the  lower,  which  receives  it ;  one  single 
tooth  below  on  each  side,  compressed,  and  obliquely  directed  backwards, 
placed  in  the  middle  of  the  mai^n  of  the  jaw.  A  blow-hole,  crescent 
shaped,  with  the  concavity  forwards.  This  species  was  observed  on  the 
coast  of  England.  The  two-toothed  dolphin  {Delphinus  bidens)  resembles 
the  Hyperoodon  by  the  form  of  its  head.  Its  place  is,  at  any  rate,  in  this 
family ;  but  whether  it  belongs  to  the  genus  Heterodon,  or  to  any  othei; 
we  cannot  decide  at  present. 

We  place  here  the  genus  Amanacm  of  Lac6pdde,  created  for  one  species 
of  cetacean,  called  by  the  Greenlanders  Amanak,  from  the  supposed  purga- 
tive qualities  of  its  flesh  and  fat.  It  has  also  been  referred  to  the  genus 
Monodon,  and  is  the  M.  spurius  of  the  "  Encyclop&lie  M^thodique."  The 
Amanacus  granhindicus  has  one  or  two  small  obtuse,  conic,  and  cnxAed 
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teeth  at  the  extremity  of  the  upper  jaw,  none  in  the  lower,  and  a  dorsal  fin; 
thus,  much  nearer  Hyperoodon  and  Heterodon  than  to  Monodon.  It  is  one 
of  the  rarest  species  of  Getacea,  inhabiting  the  main  ocean,  seldom  approach- 
ing the  shores,  and  feeding  chiefly  upon  pelagic  mollnsos. 

The  genus  Monodon,  or  narwhales,  resembles  the  porpoises  in  the  sphe- 
roidal head,  but  is  deprived  of  a  dorsal  fin  like  Delphinapterus.  The  struc- 
ture of  its  skull  brings  it  nearer  the  dolphins  proper.  The  character  by 
which  it  is  distinguished  from  either  one  of  them  is  the  presence  of  tusks 
instead  of  teeth,  originating  from  an  alveolus  common  to  both  of  the  upper 
maxillaries  and  premaxillaries,  which  tusks  are  directed  horizontally  for- 
wards, and  reach  a  length  of  eight  or  ten  feet.  They  are  more  or  less 
twisted.  Generally  only  one  tusk  is  devel<q)ed,  the  other  remaining  rudi- 
mentary. The  mouth  is  small ;  the  dorsal  fin  rudimentary.  The  narwhales 
are  chiefly  found  in  the  polar  seas,  where  they  live  in  troops  more  or  less 
numerous. 

Monodon  monoceros  (unicornis  and  bicomis)  inhabits  the  seas  of  Green- 
land and  Spitzbergen.  Another  species  is  mentioned  by  Dewhurst,  under 
the  name  of  M,  microcephalus,  seen  near  Spitzbergen. 

Fossil  remains  of  Monodon  have  been  found  in  the  upper  tertiary  beds 
of  England  and  Russia,  but  have  not  yet  been  fully  examined,  so  that  the 
species  are  not  determined  and  not  compared  with  the  living  ones. 


Order  4.    Herbivora. 
Group  1.    Sirenidia. 

The  section  of  Sirenidia  is  composed  of  some  aquatic  mammals  formerly 
placed  among  Getacea,  although  by  their  herbivorous  habits  they  have 
always  constituted  a  natural  group.  Ancient  writers  have  transmitted  to 
us  many  fables  respecting  these  animals;  but  modern  investigation  has 
removed  the  thick  veil  of  ignorance  which  has  enveloped  this  subject, 
especially  with  regard  to  the  mermaids,  those  fabulous  human-like  beings, 
with  the  posterior  parts  of  the  body  covered  with  scales,  and  terminated  by 
a  fin.  It  is  perhaps  unnecessary  to  state  that  no  such  things  as  mermaids 
exist  in  nature.  The  seals,  too,  share  with  the  Sirenidia  the  honor  of  giving 
rise  to  the  mermaids  and  sirens  of  ancient  and  modem  times.  The  pre- 
tended specimens  usually  exhibited  in  peripatetic  or  stationary  museums, 
are  generally  fabricated  from  skins  of  monkeys  artistically  combined  with 
those  of  fishes. 

The  general  form  of  the  body  of  the  animals  comprised  in  this  group  is 
sub-cylindrical,  tapering  posteriorly,  where  it  terminates  by  a  horizontal  fin 
similar  to  that  of  the  whale.  The  head  is  somewhat  detached  from  the 
trunk  by  a  neck  more  or  less  apparent,  and  rises  above  the  horizontal  line 
of  the  body.  The  lower  jaw  is  generally  shorter  than  the  upper  one ;  both 
are  furnished  with  teeth  with  a  flat  crown,  more  or  le^s  irregular,  and 
adapted  for  the  grinding  purposes  suited  to  their  herbivorous  habits.   Instead 
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of  the  bIowi&g«-holes  of  Cetacea»  we  find  here  nostrils  constructed  like  thcee 
of  other  mammals.  There  exists  no  external  ear ;  the  eyes,  proportionally 
small,  are  provided  with  a  nictitating  membrane,  which  is  wanting  in  Ceta- 
cea;  the  upper  lip  and  snout  are  beset  with  thick  beard-like  bristles;  the 
skin  itself  is  generally  smooth,  and  deprived  of  hair.  Of  the  locomotive 
organs,  the  anterior  ones  alone  are  present,  as  in  Cetacea,  and  similariy 
constructed  for  swimming ;  for  this  its  adaptation  is  very  great.  The  pos- 
terior limbs  are  completely  wanting.  Sirenidia  live  in  society,  not  far  from 
the  shores,  and  at  the  mouths  of  rivers.  They  often  go  ashore  to  feed  upon 
marine  or  aquatic  plants,  and  may  occasionally  drag  themselves  on  dry  land, 
which  Cetacea  never  do. 

Several  fossil  genera  of  this  group  have  already  been  described,  and  we 
may  expect  some  more  to  be  discovered  hereafter.  The  living  genera  are 
only  three,  Manatus,  Halicore,  and  Rytina,  comprising  a  very  small  number 
of  species.  We  shall  first  introduce  the  extinct  members,  as  the  oldest  data 
of  the  history  which  we  endeavor  here  to  relate. 

Fam.  1.  DiNOTBERiD^.  The  genus  Dinotherium  is  founded  upon  a  gigan- 
tic fossil  from  the  tertiary  beds  of  Germany,  which  created  a  great  sensation 
at  the  time  of  its  discovery.  Different  opinions  have  been  entertained  with 
regard  to  its  true  zoological  afiinities.  First  placed  near  the  tapir  and  mas- 
todon, it  is  now  generally  associated  to  the  Manati  and  other  Sirenidia.  At 
any  rate,  the  Dinotheria  are  pachyderms,  and  were  never  mistaken  as  such. 
And  when  brought  in  the  same  group  with  Manati,  this  fact  ought  to  have 
revealed  to  us  the  affinities  of  the  so-called  herbivorous  Cetacea  with  pachy- 
derms, of  which  they  form  the  lower  grade,  and  among  the  latter  the  Dino- 
theria are  the  lowest.  Their  lower  jaw  is  terminated  by  two  tusks,  curved 
downwards  and  backwards.  The  existence  of  great  sub-orbital  holes,  and  the 
form  of  the  nasal  bones,  have  induced  the  belief  that  Dinotherium  was  pro- 
vided with  a  proboscis  similar  to  that  of  the  tapir  and  elephant.  The  molar 
teeth,  five  above  and  five  below,  remind  us  of  those  of  the  tapir  and  manatee. 
Several  species  have  been  described  from  the  tertiary  beds  of  Eun^. 
D.  giganteum  is  the  largest  and  best  known.  Its  habits  are  thought  to  have 
been  similar  to  those  of  the  Manati ;  it  frequented  the  mouths  of  rivers, 
feeding  upon  aquatic  plants ;  the  tusks  were  occasionally  used  to  force 
them  out  of  the  ground.  A  species  of  Dinotherium  has  been  announced 
from  the  eocene  of  South  Carolina. 

The  genus  Metaxytherium  possesses  all  the  osteological  characters  of  the 
Dugong,  as  also  its  tusks,  but  the  grinding  teeth  resemUe  those  of  the 
Manati.  Although  several  species  are  known  to  have  existed  in  Europe 
during  the  tertiary  epoch,  they  are  imperfectly  characterized.  Some  of 
their  remains  have  previously  been  referred  to  the  genera  Hippopotamus  and 
Manatus,  until  Christel  created  the  genus  which  we  here  record. 

The  genera  Halitherium  and  Pygmeodon  come  near  the  Manati  and 
Dugong,  but  are  too  imperfectly  known  to  allow  us  to  give  a  more  detailed 
account  of  their  history. 

The  genus  C  Mrotherium,  with  a  skull  and  skeleton  constructed  like  the 
skull  and  skeleton  of  the  Dugong  and  Manati,  is  provided  with  teeth, 
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reminding  us  of  those  of  the  Hippopotamus.  The  remains  of  but  one 
species,  C.  subapenninum,  of  this  genus  have  been  found  in  the  tertiary 
deposits  of  Italy. 

A  fossil  genus  Chirotherium  has  been  established  from  some  foot-prints, 
at  first  referred  to  the  opossum  family,  and  afterwards  believed  to  be  a 
gigantic  batrachian  animal.  Although  differently  spelt,  its  etymology  is  the 
same  as  that  of  Cheirotherium,  making  two  homonymous  genera  in  the 
nomenclature,  one  in  the  class  of  Mammalia,  another,  still  doubtful,  in  the 
class  of  reptiles.     The  latter  is  probably  identical  with  Labyrinthodon. 

The  genus  Cymathotherium  is  placed  among  Sirenidia,  perhaps  with  no 
propriety.  The  only  part  which  we  possess  of  that  animal  is  a  fragment  of 
the  lower  jaw.  This  jaw  seems  to  bear  but  one  single  developed  tooth,  a 
little  elev^ed  above  the  margin  of  the  bone.  The  crown  of  the  tooth  itself 
is  compre%ed,  and  its  base  dilated  ;  the  root  is  long,  exteriorly  curved ;  its 
surface  is  furrowed,  and  the  inner  side  exhibits  a  deep  groove.  C.  antiquum 
is  from  the  diluvial  deposits  of  Germany.  Its  size,  we  are  told,  reached  that 
of  the  Dugong. 

The  genus  Tozodon  bears  a  great  resemblance  to  pachyderms,  and  will 
undoubtedly  prove  to  be  a  synthetic  type  of  the  latter  and  Sirenidia.  Its 
real  affinities,  however,  are  not  understood,  inasmuch  as  great  diversity  of 
opinion  exists  among  naturalists  on  their  account.  It  is  compared  alter- 
nately with  Rodentia,  Cetacea,  Edentata,  and  Pachydermata.  By  some  it 
is  brought  near  the  seals;  by  others  near  the  pachyderms,  which  it 
resembles  most  in  the  structure  of  its  teeth.  Now,  if  Toxodon  approxi- 
mates to  pachyderms,  and  was  constructed  to  lead  an  aquatic  life,  it 
must  enter  the  group  of  Sirenidia.  Toxodon  had  no  canines ;  trenchant 
incisors.  The  molars  recall  to  the  mind  those  of  Edentata ;  they  are  seven 
in  number  on  each  side,  and  implanted  in  the  jaws  with  the  convexity  out- 
wards. 

The  only  well  ascertained  species  of  this  genus  was  found  at  Bahia 
Bianca,  on  the  banks  of  the  Rio  Negro  (South  America).  Another,  but 
doubtful  species,  is  established  upon  a  humeral  bone  found  in  Columbia 
(South  America). 

Fam.  2.  MANATiDiE.  lu  the  genus  Manatus,  the  grinding  teeth  are  more 
numerous  than  in  the  others  of  the  same  family,  being  eight  in  number. 
The  crown  of  these  is  square  and  flat,  marked  with  transverse  ridges,  and 
provided  with  a  root  distinct  firom  the  crown.  The  incisors  are  in  a 
rudimentary  state  in  the  young;  the  canines  constantly  wanting.  The 
pectoral  fins  exhibit  on  their  edge  the  tips  of  four  nails.  The  caudal  fin  is 
rounded.  The  species  hitherto  known  in  a  recent  state  are  few  in  number, 
and  seem  to  differ  but  little  from  each  other.  M.  americanus  or  australis 
is  found  on  the  Atlantic  coast  of  South  America,  firom  which  it  ascends 
into  the  rivers,  especially  the  Amazon  and  tributaries.  M.  senegalensis  is 
another,  from  the  western  coast  of  Africa.  This  species  is  smaller  than 
that  of  America,  being  seldom  more  than  about  eight  feet  long.  Its  color  is 
blackish  ash.  A  third  but  doubtful  species,  M.  latirostris,  is  said  to  be  pecu- 
liar to  East  Florida,  the  Gulf  of  Mexico,  and  perhaps  the  West  Indian  i 
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The  latter  might  be  identical  with  the  species  of  South  America.  Fossil 
remains  of  the  genus  Manatus  have  been  found  in  the  tertiary  deposits  of 
North  America.  We  possess  but  vague  information  respecting  the  fossil 
Manati  of  Europe.    No  one  has  been  as  yet  satisfactorily  determined. 

Fam.  3.  Halioorio^.  The  genus  Halicore  is  distinguished  from 
Manatus  by  the  teeth,  which  are  destitute  of  a  root  properly  so  called,  by 
their  plane  upper  surface,  and  by  powerful,  tusk-like  incisors  at  the  upper 
jaw,  and  covered  by  the  lips.  The  anterior  limbs  are  uniform,  and 
destitute  of  nails.  The  caudal  is  crescent-shaped,  as  in  Cetacea.  The 
nostrils  are  placed  near  the  upper  surface  of  the  snout,  and  qui^e  distant 
from  its  extremity.  The  inter-maxillaries  and  lower  jaw  are  bent  down- 
wards, another  striking  difference  between  this  genus  and  Manatus,  in 
which  both  jaws  are  nearly  straight.  U,  indicug,  the  only  sp^ies  known, 
inhabits  the  East  Indian  archipelago. 

Fam.  4.  RvTiNiDiB.  The  genus  Rytina  is  remarkable  for  the  structure 
of  the  outer  layer  of  the  skin,  which  possesses  below  the  thin  and  deciduous 
epidermis,  a  crust  composed  of  fibres  or  tubes,  placed  vertically  on  the 
skin.  This  crust  is  so  hard  that  steel  can  scarcely  penetrate  it,  and  when 
cut  it  resembles  ebony  by  its  compact  tissue  and  its  color.  The  entire 
surface  is  unequal,  rough,  cracked,  and  destitute  of  hairs.  The  lips  are 
double,  an  internal  and  an  external  one.  The  jaws  are  provided  on  each 
side  with  a  plate  or  compound  tooth,  destitute  of  a  root,  and  resting  on  the 
jaws.  There  are  no  tusks.  The  caudal  fin  is  crescent-shaped;  the 
pectoral  fins,  or  anterior  limbs,  have  no  nails  externally  visible.  One 
single  species  is  known,  R.  borealis,  inhabiting  Behring's  island.  It  reaches 
twenty-four  to  twenty-five  feet  in  length,  and  is  therefore  the  largest  of 
the  living  representatives  of  the  family,  and  was  only  exceeded  by  the 
gigantic  Dinotherium. 


Crroup  2.     Trickeckida. 

The  Walruses  constitute  quite  a  peculiar  group,  hitherto  placed  near 
the  seals  on  account  of  a  general  resemblance  in  the  form  of  their  body  and 
in  the  similar  structure  of  the  limbs,  which  are  four,  the  normal  number  in 
Vertebrata.  In  the  head  and  teeth,  however,  they  differ  widely.  There 
are  neither  incisors  nor  canines  in  the  lower  jaw,  which  is  compressed 
anteriorly  in  order  to  pass  between  two  enormous  tusks,  sometimes  two 
feet  in  length,  which  project  downwards  from  the  upper  jaw.  The  molars 
are  all  short,  obliquely  truncated  cylinders  ;  there  are  four  of  them  on  each 
side,  above  and  below,  but  at  a  given  age  two  of  the  upper  ones  fall  off. 
The  upper  jaw  possesses  two  deciduous  incisors,  which  in  form  and  struc- 
ture are  similar  to  the  molars.  The  walrus  differs  chiefly  from  Sirenidia 
by  the  presence  of  hind  limbs,  and  short  hairs  covering  the  body,  to  which 
characters  we  may  conveniently  add  the  tusks.  They  have  received  the 
vulgar  appellations  of  morse,  horse-whak,  sea  horse,  sea  elephant;  AXid  also 
sea  cow,  now  more  restricted  to  Manati. 
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In  removing  the  walruses  from  the  seals,  to  bring  them  near  the  pachy- 
*  derms,  we  agree  with  the  views  brought  forth  a  year  ago  by  a  most  skilful 
American  anatomist  (Proceedings  of  the  Boston  Society  of  Natural  History, 
III.  1850,  p.  242). 

Sirenidia  and  Walrus  together  undoubtedly  belong  to  that  great  group 
called  Pachydermata,  but  do  not  constitute  a  single  series.  The  pachy- 
derms need  to  be  revised  carefully,  and  the  numerous  extinct  genera  once 
more  compared  with  both  the  aquatic  and  terrestrial  living  types. 

Fam.  TaicHECHiDiB  is  the  only  one  of  the  group,  and  contains  but  one 
single  genus,  the  genus  Trichechtis,  composed  only  of  one  well  ascertained 
species,  T.  rosmarus  {pi.  Il4yßg.  3),  of  the  history  of  which  the  following 
is  an  extract  from  Bell's  History  of  the  British  Quadrupeds. 

"  The  form  of  this  animal  is  extremely  unwieldy ;  its  bulk,  in  comparison 
with  its  length,  being  greater  than  in  any  other  form  of  Phocidce,  This, 
with  the  relative  small  size  of  the  head,  the  full,  thick  muzzle,  and  the  long 
tusks,  directed  downwards,  gives  it  a  most  strange  appearance.  Like  the 
seals,  it  frequents  principally  the  northern  regions,  where  multitudes  of 
them  associate  in  herds  on  the  rocks  or  ice  fields,  throwing  themselves  off 
on  the  first  approach  of  danger  into  the  sea,  where  they  are  as  active  and 
as  much  at  home  as  the  seals  themselves.  The  walrus,  however,  from  the 
form  and  structure  of  its  teeth,  cannot  live  upon  fish  to  the  exclusion  of 
vegetable  food.  The  small  number  of  grinding  teeth,  and  more  especially 
their  extreme  shortness  and  rounded  form,  are  calculated  rather  to  bruise 
the  half  pulpy  mass  of  marine  vegetables  than  to  hold  and  pierce  the 
slippery  hardness  of  the  fish's  scaly  cuirass.  One  of  the  most  remarkable 
peculiarities  is  the  form  and  size  of  the  superior  canine  teeth,  which  are 
directed  downwards,  and  are  extremely  long  and  powerful»  constituting  a 
pair  of  defences  of  immense  strength. 

"  The  walrus  is  found  only  in  the  colder  regions ;  it  comes  often  on 
shores  or  on  the  ice,  and  remains  there  sometimes  in  herds  of  forty,  eighty, 
a  hundred  or  more,  for  days  together,  until  they  are  driven  to  the  sea  either 
by  alarm  or  hunger.  They  are  often  killed  on  land  at  Spitzbergen  and 
other  northern  coasts,  by  means  of  a  lance  or  spear,  for  the  sake  of  their 
oil,  and  the  ivory  of  their  tusks,  which  is  much  more  valuable  than  that  of 
the  elephant,  on  account  of  its  superior  whiteness  and  density.  Of  late 
years,  the  pursuit  of  these  animals  has  greatly  diminished  their  numbers,  or 
at  least  taught  them  more  caution,  and  rendered  them  extremely  fearful  of 
their  arch-enemy.  In  the  water,  the  chase  of  the  walrus  is  exceedingly 
difiicult.  The  extreme  thickness  and  hardness  of  their  skin  render  it 
impervious  even  to  the  stroke  of  the  harpoon,  unless  well  directed  and  sent 
with  great  force. 

"  Before  the  persecution  above  alluded  to  had  taught  them  to  be  appre- 
hensive of  the  approach  of  mankind,  they  were  often  found  at  a  considerable 
distance  from  the  sea ;  and  as  the  hunters  placed  themselves  between  them 
and  the  water,  numbers  were  intercepted  in  their  retreat,  and  readily 
destroyed.  Of  the  carcases  of  the  first  that  fell  the  hunters  made  a  sort  of 
barrier  to  oppose  the  remainder ;  and  in  this  way  on  some  occasions,  three 
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or  four  hundred  have  been  killed.  When  wounded  they  become  furious, 
sti'iking  from  side  to  side  with  their  long  tusks,  seizing  and  breaking  asunder 
the  weapon  with  which  they  are  attacked,  and  at  length  placing  the  head 
downwards  between  the  fore  paws,  roll  themselves  like  an  immense  ball 
into  the  sea." 

The  walrus  was  formerly  met  with  along  the  Atlantic  coast  of  New 
England,  and  about  the  year  1650  extensive  fisheries  were  carried  on 
along  the  coast  of  New  Brunswick.  Fossil  species  of  the  same  genus  are 
found  within  the  limits  of  the  United  States,  one  of  which  is  described 
under  the  name  of  Trichechus  virginianus.  Others,  as  it  seems,  have  left 
their  remains  in  the  old  world. 

In  size  the  walrus  surpasses  the  largest  ox,  and  attains  twenty  feet  in 
length.    The  body  is  covered  with  short  yellowish  hair. 


Group  3.     Pachydermata. 

The  group  of  Pachydermata  is  a  very  natural  one  amongst  the  Herbivora 
of  our  days.  It  includes  those  hoofed  mammals  which  are  not  ruminants. 
Among  terrestrial  animals  they  are  the  largest.  They  are  characterized 
by  the  thickness  of  their  skin,  to  which  their  name  has  reference ;  most  of 
them  are  bulky  and  heavily  built,  even  in  the  species  of  middling  size. 
The  clavicle  or  collar  bone  is  absent :  the  pachyderms  have  limbs  destined 
to  support  the  body  and  not  for  seizing  any  object.  They  are  terrestrial 
or  semi-aquatic,  and  constitute  the  natural  ascending  transition  from  the 
Cetacea  and  Sirenidia. 

Fam.  1.  ANOPLOTHERiDiE.  This  family  combines  the  characters  of  the 
ruminants  and  those  of  the  multungulate  or  many-hoofed  pachyderms. 
The  skeleton  still  presents  much  of  the  slender  and  light  forms  of  the  two- 
hoofed  ruminants.  The  genera  composing  this  family  are  all  extinct, 
having  only  existed  during  the  tertiary  epoch.  The  typical  forms  lived  in 
the  eocene  period,  and  towards  the  end  of  the  meiocene  they  became  less 
numerous,  disappearing  completely  during  the  pleiocene  period. 

The  genus  Anoplotherium  is  considered  as  having  some  affinities  with 
the  rhinoceros,  the  horse,  the  hippopotamus,  the  hog,  and  the  camel ;  and 
indeed  this  is  not  at  all  surprising,  for  Anoplotherium  has  preceded  all  these 
genera  in  the  history  of  life  upon  the  surface  of  our  globe.  They  are  the 
prototypical  or  synthetical  creation,  combining,  during  the  eocene,  the 
forms  which  were  to  appear  distinct  at  a  later  date.  Anoplotherium  has 
forty-four  teeth  disposed  in  a  continuous  and  uninterrupted  series,  a  charac- 
ter found  nowhere  else  except  in  man.  Complete  skeletons  of  Anoplotherium 
are  preserved  in  collections ;  the  feet  are  provided  with  only  two  developed 
toes,  as  in  ruminants ;  in  some  species,  however,  there  are  small  accessory 
toes.  The  Anoplotheria  were  bulky  and  stout  animals  possessing  a  large 
and  thick  tail,  calling  to  mind  that  of  the  otters,  whence  the  opinion  that 
these  animals  were  divers  and  had  habits  similar  to  those  of  the  hippopota* 
mus.  Remains  of  two  anoplotheria  have  been  found  in  Paris  ;  the  A,  com' 
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mune  also  existed  on  the  Isle  of  Wight.  Another  species  is  mentioned  as 
peculiar  to  the  Sivalik  Mountains  in  Asia. 

The  genus  Xiphodon  is  composed  of  one  species  of  Anoplotherium,  the 
light  and  slender  form  of  which  seems  to  indicate  great  agility,  comparable 
only  to  that  of  the  gazelle  and  the  roe.     The  tail  is  short  and  slender. 

The  genus  Dichobune,  with  the  same  essential  characters,  is  of  the  size 
of  the  hare,  with  the  same  proportion  between  the  anterior  and  posterior 
limbs,  which  according  to  all  probability  gave  to  them  a  similar  walk. 
Three  species  occur  in  the  tertiary  basin  of  Paris,  and  a  fourth  is  peculiar 
to  England. 

The  genus  Oplotherium  exhibits  great  affinities  with  Anoplotherium,  imd 
more  especially  with  Dichobune,  but  differs  by  an  essential  character ;  the 
canines,  which  in  the  preceding  genera  are  scarcely  to  be  distinguished 
from  the  incisors,  are  prominent  and  curved  like  those  of  the  tapirs  and 
Palaeotherium.  Species  of  this  genus  have  been  found  in  France  and 
Grermany.     The  genus  Microtherium  was  established  upon  one  of  them. 

The  genus  Macrauchenia  combines  in  a  remarkable  manner  the  forms 
of  the  camel  and  Pala&otherium.  The  head  and  teeth  are  yet  unknown ; 
but  the  vertebrffi  of  the  neck  indicate  that  this  region  of  the  body  was 
elongated,  as  in  the  lama.  The  legs  or  limbs  resemble  those  in  ruminants, 
but  the  feet  are  constructed  as  in  pachyderms.  The  only  species  known 
was  found  in  Patagonia,  south  of  St.  Julian  harbor.  Its  size  was  nearly 
equal  to  that  of  the  rhinoceros  and  hippopotamus  of  our  days. 

The  genus  ChalicotheHum  is  known  only  by  its  dentition,  which  indicates 
an  affinity  with  Anoplotherium.  Two  species  have  been  found  in  the 
meiocene  deposits  of  Germany,  whose  bulk,  it  is  supposed,  reached  that  of 
the  rhinoceros. 

The  genus  Cainotherium  we  merely  mention  here.  It  is  but  little  known. 
In  the  opinion  of  some  it  is  the  same  as  Chalicotherium,  and  in  that  of 
others  the  same  as  Oplotherium.  Two  species,  we  are  told,  have  been 
found  in  the  eocene  deposits  of  France. 

Fam.  2.  HippOPOTAMiD^,  or  Pachtdermata  proper,  in  the  actual  fauna» 
generally  comprehends  clumsy  and  colossal  beings  the  limbs  of  which  are 
very  short,  the  hind  feet  with  three  and  the  fore  feet  with  three  or  four 
hoofed  toes.  The  hoofs  themselves  are  of  irregular  forms,  as  in  the  follow- 
ing family,  and  all  of  them  rest  on  the  bottom.  For  this  reason  there  are 
no  posterior  rudimentary  toes.  The  dentition  exhibits  both  analogies  and 
affinities  with  the  other  families  of  the  order.  The  incisors  are  either  want- 
ing or  vary  in  number  from  two  to  six.  Canines  seldom  exist,  and  where 
they  happen  to  be  present  their  length  is  not  disproportioned.  The  molars 
are  generally  seven  in  each  jaw,  sometimes  only  six  in  the  lower,  exhibiting 
various  forms.  The  few  living  genera,  with  equally  few  species,  inhabit  the 
warmer  parts  of  both  the  old  and  new  worlds.  Fossil  remains  of  species 
belonging  to  the  recent  genera,  together  with  others  belonging  to  genera 
entirely  extinct,  have  been  found  in  the  tertiary  beds  of  America,  Europe, 
and  Asia. 

The  genus  Hippopotamus  is  characterized  by  a  very  massive  and  naked 
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body,  very  short  legs,  the  belly  reaching  nearly  to  the  ground ;  by  an  enor« 
mous  head  terminated  by  a  broad  muzzle.  The  tail  is  short ;  the  ears  aod 
eyes  small.  There  are  to  each  foot  four  nearly  equal  toes  terminated  by 
little  hoofs.  These  animals  frequent  rivers,  and  feed  upon  roots  and  other 
vegetables.  They  are  stupid  and  ferocious.  The  H.  ampkibius  from 
southern  Africa  is  represented  on  pi.  Ill,  fig.  8.  Hippopotami  were 
formerly  found  throughout  Egypt,  very  abundantly  in  the  Nile,  but  are  con- 
fined now  to  Nubia  and  to  the  rivers  of  central  and  southern  Africa,  in 
Senegal,  Zaira,  and  Gambia.  During  daytime  they  keep  in  the  rivers, 
hidden  among  marshy  grasses.  They  are  good  swimmers,  and  can  remain 
immersed  a  very  long  time.  When  swimming  they  snort  heavily,  and 
exhibit  only  the  snout  above  the  water.  They  are  often  met  with  in  flocb 
of  fifty  individuals  or  more.  They  sleep  and  lie  exposed  to  the  sun  in 
shallow  water.  The  female  produces  only  one  young  at  a  time.  Hippopo- 
tami are  not  dangerous  to  man,  unless  attacked  by  him  and  wounded 
They  are  killed  either  by  the  musket  or  the  harpoon.  The  Africans  make 
use  of  the  fat  and  tongue  as  food,  the  skin  for  whips,  and  the  canines  (some* 
times  two  feet  in  length)  are  worked  in  the  same  way  as  the  tusk  of  the 
elephant,  and  seem  to  be  a  finer  article.  A  small  species,  H.  liberiensis, 
is  found  in  the  rivers  of  Liberia,  where  it  is  rather  common.  Fossil  species 
of  Hippopotamus  are  quite  numerous  in  Asia,  less  so  in  Europe.  Their 
discovery  in  America  is  quite  recent.  Where  they  possess  only  foor 
incisors  they  form  the  genus  Teiraprotodon,  and  when  six  incisors  exist  in 
both  jaws  we  have  the  genus  Hexaprotodon.  The  species  with  six  incisors 
in  both  jaws  are  more  numerous  than  the  others. 

The  genus  Potamohippus  is  extinct  and  little  known.  It  has  been  esta- 
blished upon  some  teeth  from  the  tertiary  beds  of  Germany,  resembling 
much  the  upper  canines  of  the  Hippopotamus,  or  the  lower  milk  internal 
incisor  of  the  same  animals,  but  with  the  difference  of  being  deprived  of  a 
furrow  at  their  inner  surface. 

The  genus  Siderotherium  was  created  from  a  fragment  of  an  upper 
grinding  tooth  from  the  tertiary  of  Wirtemberg,  whose  surface  is  some- 
what like  that  of  Hippopotamus. 

The  genus  Elasmotherium  was  established  upon  a  fragment  of  the  lower 
jaw,  and  said  to  have  come  from  Siberia.  Since  then  one  tooth  was  dis- 
covered near  the  Caspian  Sea,  and  a  posterior  part  of  a  head  found  on  the 
Rhine  has  also  been  referred  to  it.  The  molar  teeth  remind  us  of  those  of 
the  rhinoceros ;  but  the  enamelled  plate  of  the  interior  is  more  undulated, 
and  presents  nearly  the  same  complication  as  in  the  teeth  of  the  horse,  and 
perhaps  still  more  that  in  Hippotherium,  or  horses  of  the  tertiary  era, 
which  sometimes  undulate.  Their  elongated  and  prismatic  form  constitutes 
another  analogy  with  the  teeth  of  the  horse.  The  form  of  the  jaw  itself, 
its  size  and  thickness,  indicate  a  stout  animal  resembling  probably  the 
rhinoceros  in  its  general  outlines,  and  reaching  the  bulk  of  the  largest 
species  of  this  genus.  Its  habits  were  probably  also  similar  to  those  of  the 
rhinoceros. 

Fam.  3.  Rhinocerotida.  The  genus  Rhinoceros  is  easily  distinguished 
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hy  tfie  horn-like  processes  whkh  it  exhibits  on  the  nose,  and  to  whibh  its 
name  refers.  The  horn  or  horns  (there  being  one  or  two  present)  consist 
of  a  fibrous  and  homy  substance,  resembling  agglutinated  hairs,  and  adhering 
to  the  skin.  Each  foot  is  divided  into  three  toes»  There  are  four  incisors 
above  and  four  below,  two  being  very  small  or  completely  wanting,  and 
seven  molars  on  each  side.  No  canines.  The  rhinoceros  of  India  {R. 
indicus)  is  represented  on  pL  llS,ßg.  I,  and  will  give  an  idea  of  its  clumsy 
appearance.  The  African  species  is  provided  with  two  horns  on  the  snout. 
Rhinoceroses  have  been  much  more  numerous  during  the  tertiary  epoch  than 
in  our  days,  and  have  inhabited  countries  from  which  they  are  now  com- 
{detely  excluded.  Their  fossil  remains  have  been  found  from  the  north  of 
Europe  to  the  south,  in  France,  Italy,  England,  and  especially  in  Germany. 
Ten  to  eleven  extinct  species  are  already  on  record.  Some  of  them  are 
relatively  small  sized.  Several  species  are  known  from  the  eocene  of  the 
Upper  Afissouri.  It  is  perhaps  worth  mentioning  here  that  the  genera 
CalodofUa  and  Aceratherium  have  been  established  on  immature  speci- 
mens of  true  rhinoceros. 

Fam.  4.  PALiBOTHERiDiE.  The  gcnus  PalcBotherium  is  without  living 
representatives,  but  its  outlines  have  been  restored  from  the  study  of  com- 
plete skeletons.  The  nasal  bones  resemble  somewhat  those  of  the  tapir, 
indicating  clearly  that  PalsBotherium  had  similar  forms  and  a  small  flexible 
proboscis.  The  fore  and  hind  limbs  have  three  hoofed  toes.  Upwards  of 
twelve  species  are  described  as  having  been  found  in  the  old  world.  The 
western  tertiary  deposits  of  America  have  also  yielded  jaws  and  other  frag- 
ments belonging  to  the  same  genus. 

The  genus  Lophiodan  comes  nearer  Tapirus,  from  which  it  differs  in  the 
structure  of  the  molars,  the  relative  number  and  proportion  of  the  folds  of 
enamel.  A  dozen  species  of  this  genus  have  already  been  made  known 
by  fragments  more  or  less  numerous.  These  remains  were  found  chiefly 
in  France  and  Germany,  where  the  animals  referred  to  lived  mostly  during 
the  meiocene  period. 

The  genus  Tapirotherium  was  founded  upon  one  species  of  Lophiodon.. 
The  genus  Listriodon  is  distinguished  from  Lophiodon  by  the  structure  of 
the  teeth.  The  genus  Coryphodon,  in  the  actual  state  of  our  knowledge,,  is 
not  certainly  distinct  from  Lophiodon.  The  aflinities  of  the  genus  Tctpiro^ 
porcun  are  still  to  be  investigated,  as  they  might  prove,  perhaps,  relation- 
ship with  the  Suiline  family  instead  of  the  present  one. 

The  genus  Platygonus  is  American,  as  far  at  least  as  our  knowTedlge  of 
its  history  goes.  Its  remains,  all  belonging  to  one  species,  were  found  in 
the  lead  region  of  Illinois.  It  presents  a  peculiarity  which  is  only  observed 
in  Hippopotamus,  although  to  a  much  less  degree,  consisting  in  tfte  dilata- 
tion of  the  angle  of  the  lower  jaw  into  a  large  and  broad  expansion, 
concave  outwards.  The  superior  canines  are  compressed,  acute,  and 
slightly  curved,  directed  forwards  and  downwards  so  as  to  be  entirely  con- 
cealed by  the  lips  as  in  Tapirus  and  Lophiodon.  We  have,  therefore,  here 
a  type  which  combines  the  characters  of  several  quite  distinct  genera, 
although  not  yet  fully  understood. 
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The  genus  Anthracotherium  is  very  remarkable,  as  it  forms  a  link  of 
relationship  between  the  AnoplotheridsB  and  Suid».  By  the  upper  molars 
they  are  allied  to  Anoplotherium,  whilst  those  of  the  lower  jaw  resemble 
those  of  the  hog,  and  more  particularly  of  the  extinct  genus  ChsBropotamus. 
The  remains  of  several  species  have  been  found  in  the  meiocene  deposits 
of  central  Europe. 

The  genus  Tapirus  possesses  twenty-seven  molars,  which  present  two 
transverse  and  rectilinear  prominences  when  not  worn  off.  Each  jaw  has 
six  incisors  and  two  canines,  separated  from  the  molars  by  an  empty  space. 
The  nose  resembles  a  small  fleshy  proboscis ;  there  are  four  toes  to  the  fore 
feet,  and  three  to  the  hind  ones.  For  a  long  time  only  a  single  species  was 
known  of  this  genus,  the  American  tapir  (T.  americantui),  quite  common  in 
Paraguay,  of  the  size  of  a  small  ass.  It  frequents  wet  places  along  the 
rivers  of  South  America.  The  skin  is  nearly  naked,  the  tail  moderate,  the 
neck  fleshy,  forming  a  sort  of  crest  on  the  nape.  Another  species  is  now 
known  to  inhabit  the  Andes.  A  third,  T,  indicus  (pL  111,  fig.  1),  occurs 
on  the  eastern  continent.  Many  fossil  species,  some  of  them  of  gigantic 
size,  are  on  record,  three  from  central  Europe,  and  one  from  Brazil. 

Fam.  5.  ELEPHANTiDiE,  or  Proboscidia,  is  characterized  by  having  an 
elongated,  flexible,  and  powerful  proboscis,  an  organ  of  touch  as  well  as  of 
smell,  together  with  very  large  projecting  tusks.  There  are  no  canines  or 
incisors,  properly  so  called  ;  in  place  of  them  we  find  the  tusks.  The  toes 
are  five  in  number  on  each  foot,  very  complete  in  the  skeleton,  but  so 
incrusted  by  the  callous  skin  which  surrounds  the  foot  that  their  only 
external  appearance  is  in  the  nails  attached  to  the  edge  of  this  kind  of  hoof 
The  representatives  of  this  family  are  not  very  numerous  in  genera  and 
species,  as  if  their  enormous  size  had  forbidden  a  greater  profusion.  Two 
genera,  one  extinct  (Mastodon),  and  the  other  living  (Elepkas),  constitute 
the  whole  of  it ;  most  of  the  species  are  extinct. 

The  genus  Mastodon  is  very  nearly  allied  to  the  elephants.  It  had,  like 
the  latter,  a  large  proboscis,  by  means  of  which  it  could  gather  on  the  sur- 
face of  the  earth  the  plants  and  roots  upon  which  it  fed.  The  head  and  neck 
are  short,  and  could  not  easily  reach  to  the  feet  without  some  such  provi- 
sion. It  differs  from  elephants  in  the  structure  of  the  molar  teeth,  the 
crown  of  which,  instead  of  being  flattened  above,  exhibits  small  cones 
arranged  in  a  certain  number  of  transverse  rows.  In  size  mastodonts  were 
generally  superior  to  elephants.  Many  species  are  described,  but  some  of 
them  are  still  doubtful.  They  all  lived  during  the  tertiary  epoch,  and  in 
larger  number  towards  the  end  of  it.  They  were  very  common  in  Ame- 
rica, and  the  discovery  of  the  remains  of  some  of  them  has  from  time  to 
time  produced  a  very  great  sensation.  Various  names  have  been  applied 
to  these  remains.  The  following  belong  to  the  Mastodon  giganteum,  the 
largest  and  first  species  known  :  Mammuth  ohioticum,  Mastotherium,  Har- 
pagmotherium  canadense,  Elephas  camivorus  (the  tuberculous  crown  of 
whose  teeth,  when  first  discovered,  led  some  to  imagine  carnivorous 
habits),  Tetracaulodon  mastodontoideum,  Missourium  theriito-caulodon, 
and  many  other  specific  denominations.  Species  of  this  genus  have  left 
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their  remains  nearly  all  over  the  world.  When  young,  mastodonts  are 
provided  with  two  small,  short,  and  straight  tusks  at  the  lower  jaw  a 
character  upon  which  was  founded  the  genus  Tetracaulodon,  alluding  to 
the  presence  of  four  tusks. 

The  genus  Elephas  comprehends  the  largest  of  the  terrestrial  mammals 
now  living.  They  are  provided  with  molar  teeth  or  grinders,  the  bodies 
of  which  are  composed  of  a  variable  number  of  vertical  laminse,  bony  in 
their  structure,  but  enveloped  with  enamel  and  cemented  together  by  a 
third  substance  called  cortical  or  cement.  These  grinders  succeed  each 
other  from  behind  forwards  and  not  vertically,  as  in  most  species  of 
Mammalia.  As  fast  as  one  tooth  is  worn,  it  is  pushed  forwards  by  that 
which  comes  after  it ;  hence  it  happens  that  the  elephant  (las  sometimes 
one,  sometimes  two  grinders  on  each  side,  or  four  or  eight  in  all,  according 
to  circumstances.  The  first  of  these  teeth  is  always  composed  of  fewer 
laminae  than  those  which  replace  them.  We  are  told  that  elephants  thus 
shed  their  teeth  eight  times ;  their  tusks,  however,  are  changed  but  once. 
The  elephants  of  our  days  are  clothed  with  a  rough  skin  nearly  destitute 
of  hair,  and  are  only  found  in  the  torrid  zone  of  the  eastern  continent,  where 
hitherto  only  two  species  have  been  ascertained.  The  Indian  elephant  {E. 
indicus)  is  represented  on  pL  \l\,  fig.  9.  The  other  species  belong  to 
Africa.  Fossil  remains  of  elephants  have  been  found  throughout  the  whole 
continent  of  Europe,  in  Spain,  Italy,  Switzerland,  Belgium,  France,  Eng- 
land,  (rermany,  and  Russia.  But  they  appear  nowhere  so  abundant  as  in 
Siberia,  where  the  tusks  have  become  an  active  branch  of  trade.  The 
inhabitants  of  Siberia  explain  the  presence  of  those  large  deposits  of  tusks 
and  bones  by  the  following  fiction :  They  believe  that  the  soil  of  their 
country  is  excavated  by  animals  of  a  gigantic  stature,  which  they  call 
mammorUhs  or  subterraneous  moles,  imagining  that  these  animals  are 
destined  to  live  constantly  in  the  dark,  and  that  they  are  killed  by  the  light 
when  they  dare  to  approach  the  surface  of  the  earth.  Similar  ideas  are 
spread  all  over  the  Asiatic  continent,  for  accumulations  of  such  bones  have 
been  discovered  near  the  boundaries  of  China.  Elephants  also  inha- 
bited North  America  during  the  tertiary  period ;  fossil  tusks,  teeth,  and 
bones  have  been  found  from  the  north  to  the  south.  The  Elephas  primU 
genius,  or  Siberian  mammoth,  is  more  commonly  found  near  the  Arctic 
polar  ice,  and  buried  in  it,  as  if  it  had  lived  there  at  a  given  period 
and  been  suddenly  surrounded  by  snow  and  ice  in  which  it  is  pre- 
served, skin,  hair,  flesh,  and  all.  We  have  authentic  reports  that  dogs 
have  been  fed  upon  their  flesh.  The  white  bears  have  probably  devoured 
many  of  these  colossi.  Like  mastodonts,  the  elephants  were  formerly 
spread  all  over  the  surface  of  our  globe. 

Fam.  6.  HYRAciDiE.  The  genus  Hyraz,  or  damans,  is  constituted  by  the 
smallest  living  pachyderms,  which  are  not  larger  than  an  ordinary  rabbit, 
and  on  that  account  referred  by  some  to  Rodentia.  Their  molars  are  similar 
to  those  of  the  rhinoceros,  and  their  upper  jaw  is  furnished  with  two  strong 
incisors,  curved  downwards ;  and  at  a  very  early  age  they  are  provided  with 
two  very  small  canines.    There  are  four  toes  to  the  fore  feet  and  three  to  the 
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hind  ones,  all  of  them  terminated  by  a  very  small,  thin,  and  rounded  hoof, 
except  the  internal  posterior,  which  is  armed  with  a  hooked  and  oblique 
nail ;  the  upper  lip  is  cleft ;  the  snout  and  ears  are  short ;  the  body  densely 
covered  with  hair  ;  and  the  tail  reduced  to  a  mere  tubercle.  One  species 
inhabits  the  Cape  of  Good  Hope ;  another,  H.  syriacus  {pi  Illy  fig,  2),  is 
peculiar  to  Asia. 

Fam.  7.  SüiDÄ.  In  the  actual  fauna,  this  family  is  characterized  by  a 
fluctuation  in  the  proportional  numbers  of  the  teeth,  and  by  four  toes  to 
each  foot,  by  which  it  diflTers  at  once  from  Anoplotheridse,  with  which  it 
would  seem  to  bear  some  aflinity.  The  number  of  the  molars  varies  from 
three  to  seven ;  the  canines  are  always  distinctly  developed  ;  and  the 
incisors  may  either  be  absent,  or  six  and  less  may  exist,  situated  more  or 
less  horizontally  in  the  jaw.  The  two  central  toes  alone  touch  the  bottom 
with  their  three-sided  pyramidal  hoof;  the  other  toes  are  much  developed, 
as  posterior  claws  provided  with  hoofs.  The  nasal  bones  elongate  forward, 
and  terminate  by  a  proboscis-like  nose,  fitted  for  dicing.  The  structure  of 
the  skeleton  is  more  clumsy  than  in  Anoplotherium,  from  which  the  Saids 
are  always  distinguished  by  a  shorter  stature.  The  living  genera  of  this 
family  contain  but  four  species,  and  are  distributed  all  over  the  surface  of 
the  globe,  within  the  temperate  and  torrid  zones. 

The  genus  Adapts,  from  the  oldest  tertiary  beds,  is  considered  by  some 
as  belonging  to  Anoplotheridse,  by  others  to  SuidsB.  There  are  four  sharp 
and  oblique  incisors  above,  and  four  below ;  behind  these,  and  on  each  side, 
a  stout  and  prominent  canine,  straight  in  the  upper  jaw,  oblique  and  curved 
forwards  in  the  lower ;  the  upper  molars,  seven  in  number,  are  variable  in 
form,  as  also  the  lower  ones,  the  number  of  which  could  not  be  ascertained, 
from  want  of  complete  jaws.  We  know  but  one  single  species  of  this  genus 
{A,  parisiensis),  from  the  eocene  of  Montmartre. 

The  genus  Hyotherium  is  not  yet  sufficiently  characterized.  Its  remains 
were  found  in  Central  Europe,  and  indicate  an  animal  of  the  suiline  family, 
resembling  very  much  the  babiroussa  now  living  in  the  Indian  Archipelago. 
The  number  of  the  incisors  is  not  known ;  the  molars,  it  is  supposed,  were 
six  on  each  side  of  each  jaw.  Five  species  are  already  described,  one  of 
which  had  first  been  referred  to  the  following  genus. 

The  genus  Chceropotamus,  therefore,  must  have  some  close  affinities  with 
Hyotherium,  from  which  it  differs  in  the  structure  of  the  molars.  There 
are  on  each  side  seven  above,  and  six  below,  of  these  teeth,  intermediate 
between  those  of  the  peccaries  and  hippopotamus.  Several  species  have  been 
distinguished  ;  one  from  Paris,  another  from  Switzerland,  and  a  third  from 
Spain.  Undescribed  fragments  are  known  from  the  south  of  France  and 
Turkey. 

The  genus  ProtochcBrus  appears  to  be  an  American  form,  as  the  only 
species  known  was  found  in  Illinois.  The  canines  resemble  those  of 
Chseropotamus,  but  differ  from  it  in  having  no  accessory  tubercles  on  the 
molars. 

The  genus  Hyracotherium,  from  the  London  clay  (eocene),  is  very  nearly 
allied  to  Chseropotamus,  by  its  dentition.  The  four  anterior  molars  are 
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{»ropörtidnälly  greater  and  more  oomplicated ;  the  canines  resembled  most 
those  of  the  peccaries ;  the  skull,  by  its  form,  is  intermediate  between  the 
damans  and  the  hogs.  It  exhibits  very  large  orbits,  a  character  chiefly 
prominent  among  the  timid  rodents.  Its  size  is  supposed  to  have  been 
about  the  same  as  that  of  the  daman,  which  is  among  the  smallest  of  the 
pachyderms.  The  only  two  species  known  belong  to  the  eocene  period, 
and  to  the  British  isles. 

The  genus  Microchasrus  shows  a  general  resemblance  with  Hyracothe- 
rium  in  the  structure  of  its  teeth,  but  differs  from  it  by  the  form  of  the 
posterior  molars,  and  by  the  absence  of  a  free  space  between  the  incisors 
and  the  two  first  molars.  The  genus  is  not  yet  sufliciently  characterized. 
The  only  species  known  attained  to  the  size  of  the  European  hedgehog. 

The  genus  Hyopa  is  another  American  form,  discovered  in  the  same 
locality  with  Platygonus ;  that  is,  in  the  lead  region  of  Illinois.  It  has  been 
rather  announced  to  the  scientific  world  than  described.  It  bears  very 
close  affinities  with  the  peccaries,  and  is  on  that  account  interesting,  as  pecca- 
ries of  our  days  are  confined  on  the  same  continent  to  more  southern 
localities. 

The  genus  Dicotyle  (the  peccaries)  is  characterized  by  the  upper  canines 
directed  straight  upwards,  and  projecting  very  little  out  of  the  mouth.  The 
hind  feet  are  deprived  of  external  toes;  the  tail  is  absent,  and  on  the 
back  a  glandular  opening  is  observed,  from  which  a  fetid  secretion  is 
exuded.  The  metatarsal  and  metacarpal  bones  of  their  two  greater  toes  are 
soldered  together  like  those  of  the  ruminants,  to  which  they  seem  also 
related  in  possessing  a  stomach  divided  into  several  sacs.  This  genus  is 
peculiar  to  the  American  continent,  from  Arkansas  to  Brazil,  more  abun- 
dant as  we  proceed  from  the  north  of  that  limit  towards  the  south.  D.  tor* 
quatus  (the  patira)  or  Mexican  hog  is  the  one  met  with  in  North  America, 
as  far  north  as  Red  River  (Arkansas).  Another  (D.  albirostris  or  labiatiu) 
from  Guiana,  is  represented  on  pi.  Ill,  fig,  3.  The  peccaries  seem  to  have 
been  more  abundant  in  South  America  during  the  tertiary  epoch  than  in 
our  days,  as  five  species  are  said  to  have  left  their  remains  in  the  caverns 
of  Brazil. 

The  genus  Sus  (the  hogs)  has  twenty-four  or  twenty-eight  molars  or 
grinding  teeth,  of  which  the  posterior  are  oblong  with  tuberculous  crowns, 
and  the  anterior  more  or  less  compressed,  and  six  incisors  in  each  jaw. 
Each  foot  of  the  hog  consists  of  two  large  middle  toes  armed  with  strong 
hoofs,  and  two  much  shorter  lateral  ones  that  hardly  reach  the  ground. 
The  incisors  vary  in  number ;  the  canines  project  from  the  mouth  and 
curve  upwards ;  the  snout  terminates  by  a  sort  of  truncated  button  fitted 
for  turning  up  the  earth.  The  wild  hog,  Sus  scropha  (pL  III, fig.  6),  is 
the  parent  stock  of  our  domestic  hog,  Sus  domesticus  {pi.  Ill, fig.  5),  and 
its  varieties.  The  color  is  generally  black ;  the  ears  are  straight.  It  is 
found  all  over  the  surface  of  the  globe  ;  its  flesh  is  eaten  by  all  except  by 
Jews  and  Mahomedans.  The  eight  following  varieties  are  the  most  pro- 
minent ones.  1.  The  Hungarian  race  (Wallachia,  Bosnia,  and  Moldavia), 
with  very  large  ears  and  woolly  bristles,  greyish  black,  or  yellowish  red. 
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2.  The  Champagne  race,  very  large  too,  body  elongated,  ]egs  high,  head  and 
ears  long,  the  latter  pendent ;  hams  proportionally  small.  3.  The  Bavarian 
race,  with  delicate  structure  of  the  limbs  and  fine  bristles,  generally  reddish 
brown  spotted.  4.  The  Poland  race,  very  large,  yellowish,  with  a  brown 
stripe  along  the  back.  6.  The  Westphalian  race,  of  a  considerable  size 
and  very  prolific.  6.  The  ordinary  German  race,  not  very  large,  white, 
grey,  black,  or  spotted.  7.  The  African  race,  with  a  compressed  body, 
straight  ears,  and  remarkably  thick  and  round  hams.  8.  The  Chinese  hog, 
which  has  been  introduced  into  England  and  Germany:  it  is  small,  the 
dorsal  line  very  much  elongated,  short  limbs,  a  thick  belly  nearly  reaching 
the  ground,  a  short  tail,  and  an  almost  naked  body. 

FossH  remains  of  hogs  are  found  in  America,  Europe,  and  Asia ;  those 
of  Europe  belong  to  the  genus  Sus  proper,  those  of  Asia  and  America  con- 
stitute the  genera  Chcerotherium  and  Harlanus.  Of  the  genus  Sus  seven 
species  are  described,  whilst  others  are  still  doubtful. 

The  genus  Harlanus  contains  but  one  species,  first  described  by  Dr.  Har- 
lan under  the  name  of  Sus  americanus,  found  in  Georgia  associated  with 
bones  of  mastodonts,  elephants,'  and  megatherium.  Remains  of  the  same 
species  have  since  been  discovered  in  the  lead  region  of  Illinois.  They 
resemble  more  Porcus  habyrussa  than  any  species  of  Sus. 

The  genus  Phacochosrus,  or  wart-hogs,  comprehends  hogs  of  the  actual 
fauna,  having  molars  composed  of  cylinders  cemented  together  by  a  kind 
of  cortical  substance,  very  similar  to  the  transverse  laminae  of  those  of  the 
elephant,  and  also  succeeding  each  other  from  behind.  The  head  is  very 
large ;  the  tusks,  like  canines,  are  inclined  laterally  upwards,  and  of  a 
remarkable  magnitude.  On  each  of  their  cheeks  hangs  down  a  thick  fleshy 
lobe,  rendering  them  very  hideous.  The  species  of  this  genus  are  mostly 
African  ;  that  from  the  Cape  of  Good  Hope  (P.  athiopicus)  is  represented 
on  pi  ill,  fig.  7. 

The  genus  Porcus  includes  Asiatic  living  hogs  known  as  babiroussa  or 
babyrussa  {p.  Ill,  fig.  4),  as  the  name  has  been  latinized.  They  are 
slender  and  more  elegantly  constructed  animals  than  the  other  members 
of  the  family.  The  canines  are  conical,  and  directed  upwards  and  back- 
wards, almost  crescent-shaped.  There  are  five  molars  above  and  five 
below  on  each  side ;  four  incisors  to  the  upper  jaw  and  six  below.  Fossil 
remains  of  this  genus  have  been  discovered  in  the  Sivalic  Mountains 
(Himalaya),  showing  once  more  that  genera  which  have  existed  during  the 
tertiary  epoch  and  are  perpetuated  in  ours,  inhabit  nearly  the  ^ame  spot  as 
that  upon  which  they  were  at  first  placed. 

The  genus  Chaerotherium  contains  one  extinct  species  of  hog,  from  the 
upper  tertiary  of  the  Sivalic  Mountains.  It  is  a  genus  peculiar  to  that  part 
of  the  world,  and  ceased  to  exist  before  the  establishment  of  the  present 
creation.     It  much  resembled  the  hogs. 

The  genus  Calydonius,  from  the  tertiary  beds  of  Switzerland,  resembles 
somewhat  Sus  and  Phacochoerus ;  the  canines  are  provided  with  a  rough 
and  striated  vertical  band  of  enamel.     Only  two  species  are  known. 

Fam.  8.  EauiDÄ.    With  this  family  we  close  the  series  of  pachyderms. 
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Nothing  is  more  striking  than  the  characters  by  which  it  is  distinguished 
from  all  others,  namely,  a  single  hoof  with  an  apparently  single  toe  to  each 
foot ;  but  on  the  skeleton,  on  each  side  of  the  metatarsus  and  metacarpus, 
there  are  spurs  representing  two  lateral  toes.  Only  one  genus  of  the  pre« 
sent  family  is  found  in  the  actual  fauna  and  with  but  comparatively  few 
species,  whilst  in  the  tertiary  deposits  we  find  at  least  as  many  extinct 
species  together  with  extinct  genera. 

The  genus  Equus  is  characterized  by  six  incisors  in  each  jaw,  the  crowns 
of  which,  at  an  early  age,  are  marked  with  a  fossula,  and  six  molars  through- 
out, with  a  square  crown,  marked  by  laminae  of  enamel  which  dip  into 
them,  with  four  crescents,  and  in  the  upper  ones,  with  a  small  disk  on  the 
inner  edge.  The  male  has  also  two  small  additional  canines  in  the  upper 
jaw,  sometimes  in  both,  which  are  almost  always  wanting  in  the  female. 
Between  these  canines  and  the  first  molar  is  a  free  space  corresponding  to 
the  angle  of  the  lips  where  the  bit  is  placed,  and  by  which,  as  Cuvier 
remarks,  man  alone  has  been  enabled  to  subdue  and  tame  this  powerful 
animal. 

The  common  horse,  Equus  caballus  (pi.  Il0,ßg.  4),  is  the  most  import- 
ant of  all  the  animals  that  man  has  subdued.  His  associate  in  the  chase, 
in  war,  and  in  the  operations  of  agriculture,  of  arts  and  commerce,  or  raised 
for  luxury,  the  horse  has  received  by  that  perpetual  contact  a  noble  port 
and  proud  carriage.  The  horse,  however,  does  not  exist  in  a  wild  state  at 
the  present  time,  except  in  those  places  where  horses  were  formerly  domes- 
ticated and  set  at  liberty,  as  in  Tartary  and  America.  They  live  in  troops, 
each  of  which  is  conducted  and  defended  by  an  old  male.  The  young 
males  are  forcibly  expelled  as  soon  as  they  have  reached  the  age  of  puberty, 
and  follow  the  troop  at  a  distance  until  they  are  joined  by  some  of  the 
younger  mares.  They  propagate  at  four  years ;  the  period  of  gestation  is 
eleven  months.  The  age  of  horses  is  known  by  the  incisors.  The  milk  teeth 
begin  to  grow  about  fifteen  days  after  the  colt  is  foaled  ;  at  two  years  and 
a  half  the  middle  ones  are  replaced,  at  three  and  a  half  the  two  succeeding 
ones ;  at  four  and  a  half  the  outermost,  or  the  comers.  All  these  teeth, 
with  an  originally  indented  crown,  gradually  lose  that  mark  by  detrition. 
When  seven  or  eight  years  old  they  are  entirely  effaced,  and  the  horse  is 
no  longer  marked.  The  life  of  the  horse  seldom  extends  beyond  thirty 
years.  This  animal  varies  very  much  in  size  and  color.  The  principal 
races  exhibit  sensible  differences  in  the  form  of  the  head,  in  their  propor- 
tions, and  in  their  fitness  for  the  various  uses  to  which  they  are  applied. 

1.  The  most  beautiful  and  swift  is  the  Arab  (of  which  pL  HO,  fig.  6, 
represents  the  mare  with  her  colt,  and  fig.  7  the  stallion),  which  has  been 
instrumental  in  improving  the  Spanish  race,  and  in  connexion  with  the 
latter  has  contributed  to  form  the  English  race;  the  Barbary,  Persian, 
Circassian,  and  Turkish  horses  descend  from  the  Arab.  The  Arab  horse 
inhabits  western  Asia  and  northern  Africa,  where  it  is  found  of  medium 
size. 

2.  The  northern  horse,  rather  small  than  large,  light,  docile,  swift,  hard- 
working, enduring,  and  satisfied  with  little  and  common  food.    The  Tartar, 
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Russian,  Polish,  Lithuanian,  and  Swedish  horftes  descend  from  the  same 
stock,  to  which  also  belongs  the  Siberian  horse  (pL  109,  ßg.  11),  which 
during  winter  is  covered  with  very  thick  and  long  hair. 

3.  The  West  European  horse  is  large,  less  enduring,  however,  than  either 
of  the  preceding  ones :  here  belong  also  the  Spanish  horse,  the  Sicilian, 
the  French,  English,  Hungarian,  Transylvanian,  German,  and  Italian« 
PL  1 10,  fig.  5,  represents  the  Norman  team  horse,  supposed  to  be  of  Danish 
breed.    It  is  raised  in  lower  Normandy. 

The  ass,  Equus  asinus  {pi,  110,  fig.  2),  is  another  species  of  the  same 
genus,  originally  from  the  great  desert  of  central  Asia,  and  still  to  be  found 
there  in  a  wild  state,  in  innumerable  troops,  ranging  from  north  to  south, 
according  to  the  season.  The  ass  has  been  domesticated  like  the  horse, 
and  renders  very  great  service  to  man,  whom  it  has  followed  through 
almost  all  his  migrations.  A  cross  breed  between  the  ass  and  the  mare  is 
called  a  mule,  well  known  to  the  ancients,  who  called  it  Mulus,  or  the 
mule  proper  {pi.  110,  fig.  3),  produced  by  the  male  ass  and  female  horse; 
whilst  they  termed  Hinnus  the  mule  arising  from  the  union  of  the  male 
horse  with  the  female  ass.  Mules  are  very  valuable  apimals,  and  capable 
of  being  employed  where  the  horse  and  ass  would  be  useless.  The  mule 
stock  cannot  perpetuate  itself,  for  it  soon  degenerates  when  it  is  not  sterile. 
At  any  rate,  sterility  declares  itself  after  the  second  or  third  generation. 
To  keep  the  stock  perfect,  the  parent  of  both  species,  the  horse  and  the  ass, 
must  always  breed  together. 

The  zebra,  Equus  zebra  {pi.  1 10,  fig.  1),  originally  from  the  south  of 
Africa,  has  never  been  domesticated,  and  seldom  tamed  by  man.  It  is 
nearly  of  the  same  form  as  the  ass,  but  regularly  marked  with  black  and 
white  transverse  stripes.  A  female  zebra  has  successively  produced  an 
offspring  with  the  horse  and  the  ass. 

The  dzigguetai  {Equus  hemionus),  intermediate  by  its  proportions  between 
the  horse  and  the  ass,  lives  in  troops  in  the  sandy  deserts  of  central  Asia. 
It  is  of  an  Isabella  or  light  bay  color,  with  a  black  mane  and  a  dorsal  line  of 
the  same  color.    Supposed  to  be  the  wild  mule  of  the  ancients. 

The  couagga  and  the  onagga  or  dawn  are  two  other  wild  species  of 
horses. 

If  the  American  continent  has  no  indigenous  horse  in  the  present  fauna, 
the  remains  of  several  species  are  found  in  the  tertiary  deposits  of  North 
and  another  in  South  America.  A  few  fossil  species  have  been  discovered 
in  Europe  and  in  the  Sivalic  Mountains  in  Asia.  Two  extinct  genera  of 
this  family  are  already  known. 

The  genus  Hippotherium  difiers  from  equus  by  the  structure  of  the 
molars,  the  lamin®  of  which  are  much  more  complicated,  forming  nume- 
rous zigzag  folds.  It  forms  also  a  transition  towards  the  pachyderms 
proper,  inasmuch  as  the  anterior  feet  possess  the  rudiments  of  a  fourth 
finger  or  toe.  Several  species  have  been  described  as  belonging  to  Europe, 
but  more  recent  observations  seem  to  reduce  their  number  to  one,  which 
lived  in  numerous  individuals  in  the  centre  and  south  of  Europe  during  the 
meiocene  period  up  to  the  diluvium. 
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The  genus  Bipparion  olosely  resembles  the  horses,  but  was  of  a  much 
smaller  stature«    Its  remains  were  found  in  the  south  of  France. 

We  have  thus  sketched  out  at  some  extent  the  history  of  the  great  group 
of  pachyderms.  The  reasons  for  enumerating  so  many  genera  whose 
existence  is  confined  to  a  past  order  of  things,  will  appear  when  recapitu- 
lating the  succession  of  the  mammalia  upon  the  surface  of  the  earth.  We 
have  done  this  also  with  regard  to  Eldentata,  Marsupialia,  and  Cetacea. 
These  groups  are  generally  less  known,  and  nevertheless  of  much  greater 
importance,  because  they  are  the  lowest  of  the  class,  and  give  us  the  key 
for  its  full  understanding. 


Oroup  4.     Rnminantia. 

We  now  proceed  to  the  group  Ruminantia,  through  which  we  may  pass 
more  rapidly,  as  the  families  of  which  it  is  composed  are  generally  better 
known,  most  of  them  having  representatives  in  the  fauna  of  the  present 
day.  Several  genera  are  found  in  North  America,  some  of  them  of  quite 
imposing  stature,  and  inhabiting  the  sparsely  populated  portions  of  the 
country.  Some  belong  to  the  prairies,  some  to  the  forests,  and  others  to 
the  mountains.  The  characters  of  the  group  consist  essentially  in  the 
singular  faculty  of  masticating  their  food  a  second  time  by  bringing  it  back 
to  the  mouth  after  a  first  deglutition.  This  power  depends  upon  the  struc- 
ture of  their  stomachs,  of  which  they  always  have  four,  the  three  first  being 
so  disposed  that  the  food  may  enter  into  either  of  them,  the  oesophagus 
terminating  at  the  point  of  communication.  The  first,  which  is  also  the 
largest,  is  called  the  paunch,  into  which  vegetable  matters,  coarsely  bruised 
by  a  first  mastication,  are  introduced.  From  the  paunch  they  pass  into 
the  second,  called  the  honeycomb  or  bonnet,  from  its  peculiar  structure,  the 
walls  being  laminated  like  a  honeycomb.  This  second  stomach  is  com- 
paratively very  small,  globular  in  form,  and  seizes  the  food,  moistens,  and 
compresses  it  into  little  pellets,  which  afterwards  successively  ascend  to  the 
mouth  to  be  re-chewed.  The  animal  remains  at  rest  during  this  opera- 
tion, which  lasts  until  all  the  food  first  taken  into  the  paunch  has  been 
submitted  to  it.  The  aliment  thus  re»masticated  descends  directly  into  the 
third  stomach  called  the  leaflet,  on  account  of  its  walls  being  longitudinally 
laminated  or  resembling  the  leaves  of  a  book  ;  and  thence  to  the  fourth  or 
the  cailleite,  the  sides  of  which  are  wrinkled,  and  which  is  the  true  organ 
of  digestion,  analogous  to  the  simple  stomach  of  other  animals.  In  the 
young,  as  long  as  they  subsist  on  the  milk  of  the  mother,  the  caillette  is 
the  largest  of  the  four  stomachs.  The  paunch  is  only  developed  by  the 
reception  of  larger  and  larger  quantities  of  grass,  which  finally  give  it  an 
enormous  expansion. 

The  feet  in  ruminants  are  terminated  by  two  toes,  each  cased  in  a  hooC 
which  face  each  other  by  a  flat  surface,  presenting  the  appearance  of  a 
single  hoof  which  has  been  cleft ;  hence  the  name  of  cloven-footed,  bifur- 
cated, &c.,  applied  to  these  animals.    Behind  the  hoof  are  sometimes  found 
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two  small  spurs,  the  vestiges  of  lateral  toes.  The  two  bones  of  the  meta- 
tarsus and  metacarpus  are  united  into  one  called  the  cannon,  but  in  certain 
species  there  are  also  vestiges  of  lateral  metatarsal  and  metacarpal  bones. 
The  incisors  are  totally  absent  in  the  upper  jaw,  being  only  found  in  the 
lower  one,  and  almost  always  eight  in  number.  A  callous  pad  is  substituted 
for  them  above.  Between  the  incisors  and  molars  is  a  vacant  space,  where, 
in  some  genera  only,  are  found  one  or  two  canines.  The  molars,  almost 
always  six  throughout,  have  their  crowns  marked  with  two  double  crescents, 
the  convexity  of  which  is  turned  inwards  in  the  upper  and  outwards  in  the 
lower  ones. 

Of  all  mammals,  the  ruminants  are  the  most  useful  to  man.  They 
furnish  him  with  food ;  some  serve  him  as  beasts  of  burden ;  others  with 
their  milk,  their  leather,  horns,  tallow,  &c.  The  tallow  is  produced  by  the 
fat,  which  in  cooling  down  becomes  brittle,  a  peculiarity  that  the  fat  of  no 
other  animal  possesses. 

The  group  of  Ruminantia  divides  naturally  into  four  families,  the  camels, 
giraffes,  deer  and  antelopes,  and  oxen. 

Fam.  1.  CAMELiDiE.  The  few  members  composing  this  family  deviate 
a  little  from  the  ordinary  ruminants,  and  show  some  slight  affinity  to  the 
pachyderms.  The  number  of  molar  teeth  is  smaller  than  usual ;  the  first 
of  these  teeth  is  separated  from  the  others  by  a  large  free  space,  and 
placed  near  the  canine,  which  it  resembles  by  its  form,  but  generally  falls 
off  at  an  early  age.  In  advance  of  the  canine  and  in  the  upper  jaw  are 
found  on  each  side  an  incisor,  also  resembling  in  its  form  that  of  the  true 
canine,  giving  to  the  jaw  the  appearance  of  possessing  three  canines.  In 
the  lower  jaw,  the  height  of  which  reminds  us  of  that  of  the  horse,  are  only 
six  incisors.  Horns  or  other  frontal  processes  are  always  wanting,  as  well 
as  posterior  claws  or  rudimentary  toes.  The  hoofs  are  very  small,  situated 
near  the  extremity  of  the  toe,  and  unable  to  support  the  body  of  the  animal, 
which  rests  much  more  on  a  callous  sole  behind  it.  Of  the  two  living 
genera  composing  this  family,  one  is  peculiar  to  the  old,  the  other  to  the 
new  world,  both  inhabiting  the  warm  zone.  The  remains  of  an  extinct 
genus  have  been  found  in  Siberia. 

The  genus  Camelus  is  characterized  by  the  presence  of  canines  in  both 
jaws,  and  six  molars  above  and  five  below  on  each  side.  The  jaws  them- 
selves are  slender,  elongated,  the  nasal  bones  small ;  the  posterior  part  of 
the  skull  is  provided  with  very  prominent  crests  and  ridges ;  the  temporal 
grooves  are  very  deep.  The  lip  is  turned  and  cleft,  the  orbits  prominent, 
the  neck  very  long,  the  legs  and  feet  disproportioned,  giving  to  the  camels 
a  somewhat  deformed  appearance.  The  ease  with  which  they  are  fed, 
and  the  faculty  they  possess  of  passing  several  days  without  drinking, 
make  them  of  the  highest  importance  for  crossing  the  deserts.  The  inner 
wall  of  the  paunch  or  first  stomach  is  covered  with  large  masses  of  cells, 
which  retain  for  some  time  a  certain  quantity  of  water.  Nothing  of  the 
kind  is  seen  in  other  ruminants,  although  some  pachyderms  possess  a 
similar  provision.  The  camels  have  two  toes  united  below  nearly  to  the 
extremity  by  a  common  sole,  and  their  back  is  furnished  with  lumps  of  fat. 
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They  are  large  animals  of  the  eastern  continent,  of  which  two  specie« 
are  known,  both  completely  reduced  to  a  domestic  state  in  the  hot 
regions  of  Africa  and  Asia.  Wild  camels  are  said  to  be  found  in  central 
Asia. 

The  two  humped  camel,  C.bactrianus  (pi.  108,  ßg.  1),  is  originally  from 
central  Asia,  and  descends  much  less  to  the  south  than  the  dromedary  or 
one  humped  camel,  C.  dromedarius  {fig,  2),  which  has  spread  from  Arabia 
into  all  the  north  of  Africa,  a  great  part  of  Syria,  Persia,  &c. 

The  remains  of  two  fossil  species  of  camels  have  been  detected  in  Asia 
about  the  Sivalic  Mountains.  Others,  but  still  doubtful,  are  from  France, 
from  the  shores  of  the  Red  Sea,  and  South  America,  if  the  latter  do  not 
belong  to  the  following  genus. 

The  genus  Auchenia  differs  from  the  preceding  in  being  destitute  of 
humps  on  the  back.  The  legs  are  shorter  than  in  the  camel.  The  neck  is 
long,  more  vertical.  The  ears  and  hoofs  are  long.  The  two  toes  are  sepa- 
rated or  not,  united  as  in  the  camels  by  a  callous  sole.  Five  molars  above 
and  four  below  on  each  side.  The  actual  species  of  this  genus  belong  to 
the  western  continent  exclusively,  where  they  represent  the  camels  of  the 
eastern.  They  are  confined  to  the  mountainous  regions  of  South  America. 
The  lama,  A.  lama  (pi,  109,  fig.  6),  the  most  common  of  the  species,  is  as 
large  as  a  stag,  and  was  already  known  at  the  time  of  the  conquest  of 
Peru  by  Pizarro  in  1534,  and  indeed  was  the  only  domesticated  animal, 
being  for  the  inhabitants  of  that  country  what  the  reindeer  is  to  the  Lap- 
landers. The  paco,  A.  alpaca  (pi  109,  fig.  5),  is  a  variety  with  long 
woolly  hair.  Another  species,  the  vicunna,  A.  vicunna  (pi.  109,  fig.  7),  is 
of  the  size  of  a  sheep,  covered  with  fawn-colored  wool,  extremely  soft  and 
fine,  of  which  valuable  stuffs  are  manufactured. 

Two  fossil  species,  one  of  the  size  of  a  horse,  the  other  smaller,  have  been 
discovered  in  the  caverns  of  South  America. 

The  genus  Merycotherium  was  established  upon  some  molar  teeth  of  the 
upper  jaw,  which,  according  to  Cuvier,  scarcely  differs  from  the  above 
genera.  Only  one  species  is  known.  Its  remains  were  found  in  a  fossil 
state  in  Siberia. 

Fam.  2.  Camelopardalidä.  Another  eccentric  type  among  ruminants, 
although  not  related  so  much  to  pachyderms  as  the  camels  are.  This 
family  contains  but  one  single  living  genus,  Camelopardalis,  in  which  both 
sexes  have  conipal  horns,  always  covered  with  a  hairy  skin,  and  which  are 
never  shed.  The  lachrymal  holes  are  wanting,  as  also  the  posterior  hoofs 
and  the  canine  teeth.  It  is  one  of  the  most  remarkable  forms  in  existence, 
from  the  length  of  its  neck,  the  shortness  of  its  body,  and  the  dispropor- 
tionate height  of  its  fore  legs.  The  back  is  much  inclined.  The  only 
living  species  known  is  the  giraffe,  C.  girafa  (pi.  108,  fig.  8),  which  is 
confined  to  the  deserts  of  Africa.  Its  hairs  are  short  and  grey,  sprinkled 
with  fawn-colored  angular  spots,  and  a  small  fawn-colored  mane.  It  is  the 
tallest  of  all  animals,  its  head  being  frequently  elevated  eighteen  feet  fit)m 
the  ground.  Its  disposition  is  gentle,  and  it  feeds  upon  leaves. 
Fossil  remains  of  several  species  of  this  singular  genus  have  been  fcrnnd 
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in  the  tertiary  deposits  of  both  Europe  and  Asia,  showing  a  wider  geogra- 
phical range  at  an  epoch  previous  to  ours. 

The  genus  Sivatherium  is  extinct,  and  belongs  very  likely  to  this  family, 
although  presenting  some  affinities  with  pachyderms.  The  upper  molars 
ate  six  in  number.  The  only  species  known  exhibits  characters  found 
only  in  ruminants.  The  heavier  forms,  shorter  neck,  and  especially  the 
probable  existence  of  a  proboscis  seemingly  indicated  by  the  form  of  the 
nasal  bones,  would  refer  it  to  pachyderms.  It  is  one  of  the  most  remark- 
able and  extraordinary  fossils  hitherto  discovered  in  the  Sivalic  Mountains. 
The  size  of  the  head  approaches  that  of  the  elephant,  and  hence  we 
conclude  that  the  species  to  which  it  belongs  was  nearly  of  the  bulk  of  that 
proboscidian. 

Another  extinct  genus  is  indicated,  but  not  yet  sufficiently  known,  which 
seems  to  be  intermediate  between  Sivatherium  and  Camelopardalis  proper, 
or  the  giraffe.  A  skull  of  this  was  found  in  the  island  of  Perim  in  the 
Gulf  of  Cambay. 

Fam.  3.  MoscHiDJB.  A  very  small  family,  represented  in  the  actual 
fauna  by  a  single  genus,  differing  from  the  ordinary  ruminants  by  the 
complete  absence  of  horns  in  both  sexes.  The  incisors  as  in  the  foUowing 
are  wanting  above,  and  are  eight  in  number  below. 

The  genus  Moschus  is  provided  in  the  upper  jaw  with  a  long  canine, 
directed  downwards  and  backwards.  The  lachrymal  holes  are  wanting,  as 
in  the  giraffe ;  but  there  are  posterior  claws  very  much  developed.  The 
species  inhabit  the  highest  mountains  from  the  Altai  to  Java.  They  are 
remarkably  light  and  elegant  animals.  The  most  common  species,  the 
musk,  M.  moschiferus  (pi.  108,  fig.  4),  celebrated  for  a  well  known,  strong 
perfume,  which  it  carries  in  a  membranous  pouch  under  the  tail,  and  whose 
medicinal  qualities  are  much  esteemed,  is  of  the  size  of  a  goat,  has  scarcely 
any  tail,  and  is  covered  with  hairs  so  coarse  and  brittle  that  they  might  be 
termed  spines.  Its  habits  are  solitary  and  nocturnal ;  it  is  of  an  extreme 
timidity.  The  other  species  have  no  musk  pouch,  and  are  the  smallest  and 
most  elegant  of  all  the  ruminants. 

Fossil  remains  of  several  species  were  discovered  in  the  middle  and 
upper  tertiary  beds  of  Europe  and  Asia,  but  the  European  are  not  well 
determined. 

The  genus  Dremotherium  is  known  only  in  a  fossil  state,  the  fragments 
of  which  were  found  in  the  fresh  water  tertiary  strata  of  Auvergne 
(France),  differing  from  Moschus  in  the  absence  of  the  canine  teeth. 
Among  these  numerous  remains  there  seem  to  be  several  species,  two  of 
which  have  already  been  described. 

In  the  following  ruminants,  in  the  male  at  least,  there  are  two  horns ; 
that  is  to  say,  prominences  of  the  frontal  bones,  which  are  not  found  in  any 
other  family  of  mammals. 

In  some,  these  prominences  are  covered  with  an  elastic  sheath,  composed 
as  it  were  of  agglutinated  hairs,  which  increase  by  layers  during  life.  The 
substance  of  this  sheath  is  the  horn,  properly  so  called,  and  the  sheath  itself 
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a  hollow  horn  (cavicomia).  The  bony  prominence  which  it  envelopes,  and 
which  grows  with  it,  never  falls,  and  remains'  permanently  through  life. 
Such  are  the  horns  of  oxen,  sheep,  goats,  and  antelopes. 

In  others,  the  bony  prominences  are  covered  for  a  time  with  a  hairy  skin, 
similar  to  that  of  the  rest  of  the  head,  but  have  at  their  base  a  ring  of  bony 
tubercles,  which,  as  they  enlarge,  obliterate  the  vessels  which  carry  the 
fluid  to  that  skin.  The  latter  becomes  dry,  and  is  cast  off,  the  bony  promi- 
nences being  left  bare,  and  after  a  certain  period  separate  from  the  cranium 
to  which  they  were  attached ;  they  fall  off,  and  the  animal  remains  for  a 
time  defenceless.  They  are  reproduced,  and  generally  lai^r  than  before, 
and  again  destined  to  undergo  the  same  fate.  Such  horns,  purely  osseous, 
and  subject  to  periodical  changes,  are  styled  antkrs.  Stags,  deer,  &c., 
bear  antlers.  We  have  referred  to  this  subject  in  the  introduction  to  the 
present  article  (p.  393). 

Fam.  4.  CsRviDiB.  Very  numerous  in  species,  and  containing  ruminants 
with  a  slender  stature,  a  short  tail,  and  an  elegant  body,  possessing  eight 
incisors  in  the  lower  jaw,  and  none  at  all  in  the  upper  one ;  the  feet  are 
bisulcated,  but  the  posterior  toes  are  not  always  developed,  and  in  that  case 
the  antlers  are  also  absent.  The  antlers  consist  of  a  solid  bony  mass, 
branching  off  several  times,  and  differently,  according  to  the  genera.  Often 
it  is  the  male  alone  which  is  provided  with  these  appendages ;  but  in  a  few 
species  they  are  developed  in  both  sexes.  These  animals  are  exceedingly 
fleet,  live  commonly  in  the  forests,  and  feed  on  leaves,  buds,  grasses,  &lc. 
The  genera  contain  generally  numerous  species,  distributed  over  the  whole 
world.  Fossil  remains  of  this  family  are  foui^  in  profusion  in  the  meio- 
cene  deposits. 

The  genus  Cervns  (the  deer)  exhibits  constantly  horns  in  the  male, 
branched,  subpalmated,  or  simple,  rounded  at  their  root.  The  ears  are  large; 
there  are  no  canine  teeth  at  all ;  the  tail  is  short  and  bushy.  The  American 
species  of  this  genus  are  the  following : 

1.  The  common  or  American  deer  {C.  virginianus)  is  reddish  or  bluish 
grey,  according  to  the  season.  The  young  are  spotted  with  white.  The 
horns  are  moderate,  curving  forwards,  with  the  concave  part  turned  in 
front,  provided  with  from  one  to  six  points,  occasionally  palmated. 

2.  The  black-tailed  deer  (C,  macrotis)  is  greyish,  with  a  black-tipped  tail, 
large  ears,  and  horns  with  three  branches;  the  forehead  is  dark-brown.  This 
species  is  larger  than  the  common  deer  (C.  virginianu$),  and  inhabits  the 
plains  of  Missouri. 

3.  The  long-tailed  deer  (C.  leucurus)  is  reddish-brown  in  summer,  light- 
grey  in  winter.  The  tail  is  long,  white  beneath  and  at  the  tip.  It  is 
smaller  than  the  common  deer,  and  inhabits  the  Rocky  Mountains.  It 
resembles  most  the  roebuck  of  Europe  (C.  capreolus),  represented  on  pi 
107,  fig'  4,  which  lives  in  couples  and  inhabits  the  high  mountains  of 
the  temperate  part  of  Europe.  The  flesh  is  held  in  much  better  esteem 
than  that  of  the  common  deer. 

Cervus  richardsonn  is  a  species  nearly  like  the  black-tailed  deer,  and 
inhabiting  the  plains  of  the  Columbia. 
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Fossil  remaiDS  of  deer  have  been  found  in  both  Europe  and  Asia,  in  such 
proportions  as  to  induce  the  supposition  that  species  were  more  numerous 
during  the  tertiary  epoch  than  in  our  days.  More  than  forty  species  are 
already  named,  and  others  not  yet  determined.  Two  species  have  been 
signalized  in  the  caverns  of  South  America.  There  can  be  no  doubt  that 
some  of  them  belong  to  the  other  genera  of  the  family,  and  some  others  will 
constitute  new  ones,  when  they  shall  be  better  known ;  for  of  a  good  many 
we  as  yet  possess  but  a  fragment  of  the  horns  or  of  the  teeth.  The  genus 
Dicrocera  has  already  been  proposed  for  the  oldest  species  of  the  meiocene 
of  France ;  and  the  genus  Megaceros  for  the  gigantic  fossil  Irish  deer,  the 
whole  skeleton  of  which  is  known. 

The  genus  Dorcatherium  differs  from  the  deer  in  having  seven  molars 
above  and  seven  below,  whilst  the  usual  number  is  six  in  each  side  of  both 
jaws.  Two  species  are  described,  one  from  Germany,  the  other  from 
France,  both  from  the  upper  tertiary  beds. 

.  The  genus  PakBomeryx  is  characterized  by  a  different  folding  of  the 
enamelled  plate  of  the  teeth.  Five  extinct  species  have  already  been 
referred  to  it. 

The  genus  Äkes  (the  moose)  is  characterized  by  having  the  points  of 
the  horns  united  into  one  blade  or  palm,  more  or  less  indented.  The  tail 
very  short  The  moose  (A.  lobatus)  belongs  to  this  genus,  the  largest  of 
all  the  species  of  the  cervine  family.  It  is  of  the  size  of  a  horse,  of  a 
blackish-grey,  the  adult  male  provided  with  broad  flattened  horns.  The 
snout  is  long  and  prehensile ;  the  neck  provided  with  a  mane.  Inhabits  the 
American  continent.  The  European  elk  or  eland,  Cervus  alces  {pi.  109, 
ßg,  10),  was  formerly  thought  not  to  differ  from  it.  A  closer  comparison 
has  shown  that  they  are  distinct. 

The  genus  Elaphus  (the  stags)  is  provided  with  horns  in  the  male  only, 
which  are  round,  very  large,  and  rarely  palmated.  Canine  teeth  exist  in 
the  upper  jaw  of  the  male ;  the  snout  terminates  by  a  distinct  muzzle. 
The  American  stag  or  elk  (JE.  canadensis)  is  one  fourth  larger  than  the 
European  stag  or  red  deer  {pi.  107,  figs.  1  and  2),  and  nearly  of  the  same 
color.  The  antlers  are  equally  rounded,  but  more  developed,  and  mostly 
without  a  palm.  Inhabits  the  temperate  part  of  North  America.  The 
remains  of  a  fossil  stag  have  been  found  in  the  United  States,  and  a 
similar  one  in  Europe,  for  which  the  genus  Strongyloceros  has  been  pro- 
posed. 

The  genus  Tarandus  (reindeer)  is  characterized  by  the  presence  of  horns 
and  canine  teeth  in  both  sexes.  The  horns  themselves  are  smooth  and 
palmated;  the  muzzle  is  small;  the  tail  short;  the  ears  moderate.  The 
reindeer  or  cariboo  of  North  America  (T.  has  talis)  is  a  different  species 
from  the  European,  T.  furcifer  {pi  109,  figs.  8  and  9).  The  latter,  it  is 
well  known,  inhabits  Lapland,  where  it  is  domesticated  by  the  Laplanders, 
who  have  numerous  herds  of  them,  which,  during  the  summer,  they  lead  to 
the  mountains,  and  in  winter  bring  back  to  the  plains.  They  are  their  only 
beasts  of  burden  and  draught ;  their  flesh  and  milk  serve  them  for  food,  their 
skin  for  clothing,  &c. 
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The  American  cariboo  is  found  abundantly  in  North  America,  its  south- 
em  limit  falling  in  the  State  of  Maine. 

The  European  fallow  deer,  Cervtis  dama,  is  represented  on  pi.  107,  fig.  8. 

Fams.  5  AND  6.  Cavicornia,  or  Antilopid^e  and  Bovidü.  These  fami- 
lies are  characterized  by  hollow  horns,  having  always  developed  posterior 
toes  and  seldom  canine  teeth.  The  dentition  is  very  similar  to  that  of  the 
preceding  family.  The  members  of  this  family  are  distributed  over  the 
whole  surface  of  the  globe,  and  some  of  them  are  the  most  excellent  domestic 
animals. 

The  genus  Antilope  is  the  most  numerous  in  species  of  the  whole  group 
of  ruminants.  In  the  general  form  of  their  body  the  antelopes  resemble  the 
deer  and  elk ;  they  are  slender  and  swift,  inhabiting  rather  the  warm  than 
the  cold  zone.  They  have  been  greatly  subdivided  into  sections,  subgenera» 
or  genera,  according  to  the  various  authors.  1.  The  horns  may  be  annu- 
lated,  with  a  double  curvature. directed  forwards,  inwards,  or  upwards,  and 
then  we  have  the  type  of  the  gazelle.  A,  darcas  (pL  106,  fig.  5),  which 
inhabits  North  Africa,  and  lives  in  large  herds,  which  form  a  circle  when 
attacked,  presenting  their  horns  at  all  points.  The  soft  expression  of  its 
eyes  furnished  numerous  images  to  the  Arabian  poets.  2.  Sometimes  the 
horns  are  annulated,  and  curved  three  times,  such  as  in  the  antelope  of 
India  and  Nubia.  8.  The  horns  may  be  annulated  and  curved  only  twice, 
but  winding  in  an  opposite  direction  to  those  of  the  preceding  ones,  the 
points  directed  backwards ;  the  genus  Damalig,  of  some  writers.  4.  The 
horns  are  small,  straight,  or  but  slightly  curved,  shorter  than  the  head,  and 
in  the  greater  number  found  only  on  the  male.  The  A.  pygmmus  belongs 
to  this  section.  5.  The  horns  may  be  annulated  with  a  simple  curve,  the 
point  directed  forwards,  as  in  the  section  of  Reduncce ;  A.  redunca,  from 
Senegal  {pi.  106,  fig.  6).  6.  The  horns  may  be  straight,  or  but  slightly 
curved,  and  longer  than  the  head,  as  in  Oryx.  7.  The  horns  may  be  annu- 
lated, with  a  simple  curve,  the  points  directed  backwards,  as  is  the  case  in  the 
blue  and  the  equine  antelope  from  Senegal.  8.  The  horns  may  be  encircled 
with  a  spiral  ridge,  as  in  the  elk  of  the  Cape  of  Good  Hope,  which  is  as 
large  as  the  largest  horse,  living  in  troops  in  the  mountains  north  of  the  cape. 
The  A.  scripta  or  maculata  (pi.  109,  fig.  4)  belongs  to  this  section.  9.  The 
horns  may  be  bifurcate  as  in  the  genus  Antilocapra,  of  all  the  forms  of 
hollow  horns  the  most  singular.  In  the  male  the  horns  are  forked,  com- 
pressed, their  extremities  turned  backwards ;  the  female  has  no  horns. 
The  lachrj'mal  holes  are  absent.  The  tail  is  very  short.  The  best 
known  species  is  A.  americana,  which  inhabits  the  vast  prairies  of  the 
middle  and  western  parts  of  North  America,  where  it  roams  in  large  herds. 
The  tine  of  the  horns  is  about  the  middle  of  the  height.  10.  There  may 
be  four  horns  as  in  the  genus  Tetracera,  inhabiting  the  forests  of  Hin- 
dostan.  11.  There  may  be  two  smooth  horns  in  the  male  only,  short  and 
bent  forwards,  as  in  a  species  from  India,  A.  picta. 

The  fossil  species  of  Antilope  are  far  from  being  as  numerous  as  in  the 
actual  fauna,  and  their  number,  although  small,  might  be  reduced  by  a  more 
complete  study  of  the  remains,  as  some  of  them  show  a  great  resemblance 
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to  those  of  the  goats  and  sheep.  These  remains  are  found  in  the  middle 
tertiary  beds  in  Europe  and  Asia,  and  what  is  still  more  remarkable  is  to 
find  them  in  the  caverns  of  Brazil,  where  the  genus  does  not  exist  in  our 
days. 

The  genus  Leptotherium  is  completely  extinct,  and  lived  in  Brazil  during 
the  epoch  of  the  diluvium.  Two  species  are  known  already ;  the  structure 
of  their  skeleton  is  slender  and  graceful  like  that  of  the  deer  to  which  they 
come  nearest,  and  from  which  they,  however,  differ  as  well  as  from  all 
other  ruminants. 

The  genus  Rupicapra  has  the  form  of  the  common  goat;  both  sexes 
are  provided  with  horns,  straight,  suddenly  bent  backwards  like  a  hook. 
The  limbs  are  strong.  Behind  the  horns  are  two  glandular  openings.^  The 
hah-s  are  long ;  of  the  under-wool  there  is  but  a  little.  Ä.  tragus,  the  chamois 
(pi.  109,  fig.  3),  inhabits  the  highest  mountains  of  Europe.  The  swiftness 
of  its  course  among  rocks  and  precipices  is  wonderful ;  it  is  seen  in  small 
herds  in  the  middle  region.  The  number  of  individuals,  however,  is 
decreasing  every  year,  for,  although  they  are  difficult  to  hunt,  the  inha- 
bitants expose  themselves  to  the  greatest  dangers  for  the  sake  of  killing 
some  of  them. 

The  genus  Catobkpas  contains  but  one  species,  the  gnou  or  gnu,  a  very 
singular  being,  which,  at  first  glance,  seems  to  be  a  monster  composed  of  parts 
of  different  animals.  It  has  the  body  and  croup  of  a  small  horse,  covered 
with  brown  hairs ;  the  tail  is  furnished  with  long  white  hairs,  like  that  of 
the  horse,  and  on  the  neck  a  straight  mane,  the  hairs  of  which  are  white  at 
the  base  and  black  at  the  tip.  The  horns  are  approximated  and  enlarged 
at  the  base  like  those  of  the  Cape  buffalo ;  they  descend  outwardly,  and 
turn  up  at  the  point ;  its  snout  is  large,  flat,  and  surrounded  by  a  circle  of 
projecting  hairs  ;  under  the  throat  and  dewlap  is  another  black  mane ;  the 
feet  have  all  the  lightness  of  the  stag's.  Horns  exist  in  both  sexes.  This 
animal  inhabits  the  mountains  north  of  the  Cape  of  Good  Hope,  where  it  is 
rather  rare.     The  ancients  appear  to  have  had  some  knowledge  of  it. 

The  genus  Capra  (the  goats)  is  provided  in  both  sexes  with  horns 
directed  upwards  and  backwards ;  the  chin  generally  furnished  with  a  long 
beard.  The  wild  goat  (C  cegagrus)  appears  to  be  the  stock  of  all  our 
domesticated  varieties  of  goats.  It  lives  in  herds  in  the  mountains  of 
Persia,  and  perhaps  in  those  of  other  countries,  even  in  the  Swiss  Alps. 
The  oriental  bezoar  is  a  concretion  found  in  its  intestines.  The  domesti- 
cated species  of  goat  which  has  been  introduced  into  America,  C.  hircut  or 
CBgagrus  (pi.  107,  fig.  10),  varies  infinitely  in  size,  color,  and  in  the  length 
and  fineness  of  the  hairs;  in  the  size  of  the  horns,  and  even  in  their 
number.  The  Angora  goats  have  the  longest  and  most  silky  hair.  Those 
of  Thibet  are  renowned  for  the  admirable  fine  wool  which  grows  among 
their  hair,  and  out  of  which  the  celebrated  Cashmere  shawls  are  manufac- 
tured. All  these  animals  are  stout,  capricious,  and  fond  of  wandering. 
Sensible  of  their  mountain  origin,  they  prefer  dry  and  wild  places,  feeding 
on  coarse  grass  and  shoots  of  young  trees.  They  do  much  injury  to  the 
forests.     The  kid  only  is  eaten,  but  their  milk  is  useful  and  applied  medi- 
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oinally  in  severid  diseases.    The  period  of  gestation  of  the  female  is  five 
months,  and  she  generally  has  two  kids  at  a  birth. 

The  genus  Ovis  (the  sheep)  differs  very  slightly  from  the  preceding 
except  by  the  external  covering,  which  in  the  sheep  is  generally  wool 
throughout.  The  horns  are  directed  backwards,  and  then  inclined  spirally 
more  or  less  forwards.  There  is  no  beard  under  the  chin.  The  goats  and 
sheep  produce  together  a  prolific  offspring,  showing  a  very  intimate  rela- 
tionship between  these  two  animals.  As  in  the  goats,  there  are  several 
wild  races  or  species  very  nearly  allied.  The  argali  of  Siberia  (O.  ammon) 
and  the  moufflon  of  Sardinia  (O.  musimon)  appear  to  differ  from  each 
other  only  in  size.  Both  are  supposed  to  be  the  original  stocks  from  which 
are  descended  the  innumerable  races  of  our  woolly  animals  which  vary  so 
greatly.  Omt  aries  or  domesticus  (pi.  107,  fig.  9).  The  wool  may  be 
coarse  or  fine,  the  animid  itself  large  or  small,  provided  with  horns  of  vari- 
ous size,  which  are  either  wanting  in  the  female  or  present  in  both  sexes. 
The  most  interesting  sheep  are  those  of  Spain,  which  have  a  fine  curled 
fleece,  with  large  spiral  horns  on  the  male ;  it  is  now  more  diffused  through 
Europe  than  formerly.  The  English  variety  has  a  long  and  fine  wool. 
The  most  common  variety  in  the  south  of  Russia  has  a  very  long  tail. 
Those  of  India  and  Guinea,  which  also  have  a  long  tail,  are  distinguished 
by  their  long  legs,  very  convex  foreheads,  pendent  ears,  no  horns,  and 
short  hair.  Those  of  Syria  and  Barbary  have  a  long  tail  loaded  with  an 
immense  mass  of  fatty  substance.  In  the  race  of  Tartary  and  China  the 
tail  is  transformed  into  a  double  globe  of  fat.  The  ears  are  pendent,  the 
horns  of  the  male  large,  those  of  the  females  moderate,  and  the  wool  mixed 
with  hair.  Sheep  are  valuable  for  their  flesh,  suet,  milk,  skin,  and  wool ; 
when  well  managed,  flocks  of  them  are  everywhere  the  source  of  wealth. 
The  period  of  gestation  lasts  five  months.  Usually  two  lambs  are  produced 
at  a  birth. 

The  Rocky  Mountain  sheep  (O.  montana)  is  a  species  nearly  allied  to 
the  argali,  and  inhabiting  the  mountain  range  west  of  the  Mississippi.  It 
is  strikingly  characterized  by  the  immense  size  of  the  horns. 

Fossil  species  of  goats  and  sheep  have  been  discovered  in  the  caverns  of 
the  greatest  part  of  Europe,  and  referred  either  to  the  genus  Capra  or 
Ovis,  the  generic  difference  being  so  slight  as  not  to  allow  of  much  discri- 
mination in  fragmentary  skeletons. 

The  genus  Bos  (the  oxen)  is  characterized  by  the  lateral  direction  of  the 
horns,  existing  generally  on  both  sexes,  then  inclined  upwards  or  forwards, 
constituting  a  crescent.  The  oxen  are  large  animals,  with  a  broad  snout, 
short  and  thick  body,  and  stout  legs.  The  different  species  of  oxen  in  their 
wild  state  are  distributed  as  follows: — In  the  temperate  part  of  North 
America,  the  buffalo.  Bos,  or  Bison  americanus  (pi.  109,  fig.  1).  The 
horns  are  black,  and  very  thick  near  the  head,  whence  they  curve  upwards 
and  outwards,  rapidly  tapering  towards  their  point.  The  physiognomy  of 
the  bison  is  menacing  and  ferocious.  Its  hairs  are  more  shaggy  in  winter 
than  in  summer.  It  lives  in  herds  of  innumerable  individuals  in  the  country 
west  of  the  Missouri. 

XOOSrOGKAPmO  XNOTCLOPiSDIA. — ^VOL.  u.  42  657 


Digitized  by 


Google 


454  ZOOLOGY. 

Formetly  its  ränge  was  much  more  extensive,  orenpreading  most  of  the 
United  States.  It  is,  however,  probable  that  the  bison  did  not  occur  east 
of  Hudson  River  and  Lake  Champlain,  and  perhaps  m  no  point  on  the 
immediate  Atlantic  coast. 

The  common  ox.  Bos  UHtrui  {pi  IW,  figs,  7  and  8),  is  supposed  to  be 
derived  from  a  stock  now  extinct,  and  which  formerly  inhabited  Eurqie, 
and  only  found  now  in  a  fossil  state.  How  far  this  is  the  case  it  is  impoe^ 
sible  to  say.  In  the  numberless  varieties  the  horns  have  very  different 
directions,  and  are  of  very  diflEerent  sizes,  sometimes  even  totally  wanting. 
The  common  races  of  the  torrid  tone  have  ali  a  lump  of  fat  upon  their 
shoulders,  and  some  of  them  are  not  larger  than  the  h^. 

The  ure-ox  {Bos  urus)^  which  formerly  inhabited  all  the  tenqperate 
parts  of  Europe,  but  has  now  taken  refuge  in  the  great  marshy  forests 
of  Lithuania  and  the  Caucasus,  where  it  is  become  so  exceedingly  rare, 
that  in  order  to  prevent  its  complete  destruction  and  disappearance  froM 
among  living  animals,  the  penalty  of  death  is  threatened  to  all  who  may 
kill  one  of  them.  It  has  been  generally  considered,  and  perhaps  very 
erroneously,  as  the  wild  stock  of  our  domestic  homed  cattle. 

Another  species  is  Bos  bubalus  {pL  lf^9,  fig,  2),  ortguutUy  confined  to 
India,  and  brought  into  Egypt  and  Greece  during  the  middle  ages.  This 
animal  is  subdued  with  great  difficulty,  being  extremely  powerful ;  it  prefers 
marshy  grounds,  and  feeds  upon  coarse  plants  which  the  common  ox  would 
refuse.  Its  flesh  is  not  esteemed.  In  the  mountainous  districts  of  the 
northwest  of  India  there  is  a  domestic  race,  which  very  likely  is  descended 
from  this  species. 

A  third  species  is  the  yak  {B.  gmnniens),  originally  from  the  mountains 
of  Thibet,  and  now  very  vridely  spread  in  Turkey.  It  is  a  small  species, 
the  tail  of  which  is  completely  covered  with  long  hairs  like  that  of  the 
horse,  and  provided  with  a  long  mane  on  the  back. 

A  very  large  species,  of  an  excessivety  ferocious  disposition,  inhabits  the 
woods  of  CafTraria,  the  Cape  buffalo  {B.  cafet),  provided  with  very  large 
horns  directed  outwards  and  downwards,  ascending  from  the  point,  flat- 
tened, and  so  wide  at  their  base  that  they  neu-ly  cover  the  forehead,  leaving 
merely  a  triangular  space  between  them. 

The  oxen  made  their  first  appearance  in  Eur(^  towards  the  end  of  the 
tertiary  epoch,  and  seem  to  have  been  quite  numerous,  (c^  their  remains 
are  found  in  almost  all  the  caverns  and  sandy  deposits.  Two  species  are 
described  as  peculiar  to  the  State  of  Kentucky  {B.  bomhifrons  and  B. 
latifrons).  A  fragment  of  the  head  of  an  ox  was  found  near  one  of  the 
tributaries  of  the  Orange  river  (Africa) ;  several  species  are<)idioated  in 
the  Sivalic  Mountains  and  other  parts  of  the  Asiatic  continent,  showim  a 
distribution  similar  in  both  the  tertiary  and  modem  eras. 

The  genus  Ovibos  contains  but  one  species,  the  musk  ox  of  North 
America  (O.  mosckatus).  The  horns  are  approximated  and  aimilarly 
directed,  but  meet  on  the  forehead  in  a  straight  line ;  those  of  the  female 
are  smaller  and  more  widely  separated ;  the  end  of  the  snout  is  furnished 
with  hairs.  It  stands  low,  and  is  covered  with  tufted  hair  tiiat  reaches  to 
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Ike  groiHid.  Tbe  body  it  covered  with  a  coat  of  long,  dense  hairs.  The 
tail  18  extremely  short.  Musk  oxen  are  found  in  the  greatest  numbers 
within  the  Arctic  circle ;  considerable  herds  are  occasionally  «ecA  near  the 
ceast  of  Hudson's  Bay.  The  boms  of  the  musk  ex  are  employed  for 
various  purposes  by  the  Indians  and  Esquimaux,  especially  fox  making  cups 
and  spoons.  From  the  long  hairs  growing  on  the  neck  and  chest«  the 
Esquimaux  make  a  kind  of  wig  drooping  down  to  the  shoulders!«  to  defend 
their  foees  from  troublesome  insects. 

A  fossil  ^)ecie8  (B.  pallasii),  which  seems  to  be  related  to  the  musk  ox, 
has  been  discovered  in  the  States  of  Kentucky  and  Missouri,  and  we  are 
told  also,  in  Siberia.  Whether  theae  remains  are  perfectly  identical  is  still 
U>  be  ascertuned. 


Grroup  5«     Rodentia. 

The  groi^>  of  Rodentia  includes  those  herbivorous  mammals  whose  jaws 
are  provided  in  front  with  long,  curved,  and  cylindrical  or  nearly  cylin- 
drical teeth,  the  exposed  ends  of  which  are  bevelled  off  on  the  inner  surface^ 
so  that  they  terminate  in  a  sharp,  cutting  edge.  These  teeth,  two  in 
number  in  each  jaw,  and  sometimes  four  in  the  upper,  are  separated  by  a 
wide  empty  space  from  the  molars,  and  thus  cannot  seize  a  living  prey,  nor 
tear  any  flesh ;  they  cannot  even  cut  the  food,  but  serve  to  file,  and  by 
continued  action  they  reduce  it  into  separate  molecules ;  in  a  word,  they 
gnaw  :  hence  the  term  Rodentia  or  gnawers.  The  qxolars  have  a  flat 
crown,  whose  enamelled  eminences  are  always  transverse,  and  studded 
with  blunt  and  but  little  elevated  tubercles.  When  these  eminences  are 
simple  lines,  and  the  crown  is  very  flat,  the  genera  are  more  exclusively 
frugivorous ;  when  the  eminences  are  divided  into  blunt  tubercles,  they 
are  omnivorous.  The  condyle  of  the  lower  jaw  is  longitudinal  or  rounded, 
and  inclosed  in  the  glenoid  cavity  in  such  a  manner  as  to  permit  very  little 
lateral  motion  to  the  jaw,  which,  however,  moves  freely  in  the  longitudinal 
direction.  This  group,  one  of  the  most  clearly  defined,  has  representatives 
in  all  parts  of  the  world,  the  iq)ecie8  of  which  are  very  numerous,  feeding 
upon  vegetable  substances,  and  generally  of  small  size,  a  few  exceeding  the 
ioommon  rabbit  in  bulk.  The  form  of  the  body  is  generally  such  that  the 
hinder  parts  of  it  exceed  those  of  the  front,  so  that  they  rather  leap  than 
walk.  In  some  of  them  this  disproportion  is  even  as  excessive  as  it  is  in 
ihe  kangaroo. 

Fam.  1.  LspoaiDj:.  The  hare  family  is  less  numerous  in  species  than 
«aher  families  of  rodents,  and  ofiers  many  exoeptions  to  the  general  or  nor- 
«lid  characters  of  the  order.  The  large  size  of  the  openings  in  the  skull, 
^xunbkMMl  with  the  very  imperfect  condition  of  the  palate ;  the  perforations 
■ki  the  nasal  process  of  the  si\perior  maxillary  bone ;  large  orbits  meeting  in 
the  Mesial  line  of  the  cranium ;  the  small  temporal  foss« ;  and  the  increased 
juwiber  of  incisors  and  molar  teeth,  are  among  the  more  striking  characters 
jiniinntiffl  by  the  skulL     The  extra  pair  of  incisors  in  the  upper  jaw  is 
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small,  and  placed  behind  the  principal  pair,  and  these  latter  are  grooved  in 
front.  The  upper  incisors  are  double;  both  the  upper  and  under  ones  are 
shorter,  that  is,  less  deeply  implanted  in  the  jaw  than  in  other  rodents,  and 
they  are  always  white.  The  molar  teeth  are  always  rootless,  five  above 
and  five  below,  or  six  above  and  five  below,  on  both  sides  of  the  jaws. 

Only  two  living  genera  compose  this  family  ;  a  third  is  extinct. 

The  genus  Lagomys  has  no  visible  tail,  short  and  rounded  ears,  short 
hind  legs,  and  the  molars  twenty  in  number,  five  above  and  five  below  on 
each  side.  The  species  are  generally  of  small  size.  One  is  American 
{L,  princeps),  and  inhabits  the  Rocky  Mountains.  Other  species  occur  in 
Siberia  and  Central  Asia,  as  L,  alpinus  (pi  113, ßg,  2  b).  The  pikas,  as 
the  Lagomys  are  commonly  called,  although  found  in  considerable  number, 
are  not,  strictly  speaking,  gregarious;  they  occur  only  in  alpine  or  sub- 
alpine  districts,  where  they  form  burrows  in  the  ground,  or  sometimes  take 
shelter  amongst  the  loose  stones.  Occasionally,  when  the  weather  is  cloudy, 
they  will  quit  these  retreats  in  quest  of  food  during  the  day,  but  the  night 
is  their  ordinary  time  of  feeding.  Their  food  consists  of  various  kinds  of 
grass,  and  as  in  the  high  and  cold  regions  which  they  inhabit  the  herbage 
is  covered  with  snow  during  the  winter  months,  their  instincts  lead  them 
to  lay  up  a  stock  for  this  season.  Large  quantities  of  dried  grass  and  other 
vegetable  matters  are  collected  by  the  pikas  for  their  winter's  consumption ; 
these  they  pile  up  in  the  autumn,  like  small  haystacks,  which  gradually 
disappear  as  the  spring  approaches,  unless,  as  not  unfrequently  happens, 
these  stores  are  robbed  by  the  sable  hunters  to  feed  their  horses.  The 
species  of  this  genus  seem  to  have  been  more  numerous  during  the  tertiary 
epoch  than  in  our  days,  and  inhabited  the  southern  part  of  Europe.  Some 
of  the  species  have  been  made  the  type  of  the  genus  Anasma  of  some  Ger- 
man palaeontologists. 

The  genus  Titanomys  is  extinct,  of  which  several  fragments  of  jaws  with 
prismatical  teeth  have  been  found  in  Germany.  The  upper  molars  are 
provided  only  at  the  inner  side  with  a  very  superficial  furrow,  and  the 
under  ones,  especially  the  posterior,  exhibit  characters  wanting  in  Lagomys. 
Only  one  species  is  known. 

The  genus  Lepus  (the  hares  and  rabbits)  is  characterized  by  the  presence 
of  six  molars  above  and  only  five  below.  The  ears  are  large  and  elongated, 
sometimes  longer  than  the  head  itself;  the  tail  short  and  very  bushy;  the 
hind  legs  powerful  and  much  longer  than  the  fore  legs.  Under  this  genus 
come  both  the  hares  and  rabbits,  for  no  structural  diflference  as  yet  has 
been  discovered  between  them ;  the  rabbits  burrow,  whilst  the  hares  make 
a  kind  of  nest,  called  a  form,  on  the  surface  of  the  ground,  on  which  they 
lie.  The  young  of  the  rabbits,  at  least  such  is  the  case  in  the  common 
kind,  are  blind  and  naked  when  bom ;  those  of  the  hares  are  clothed  with 
hair  and  have  the  eyes  open.  By  far  the  greater  number  of  the  species  of 
this  genus  agree  with  the  hare  in  the  habits  noticed,  and  that  animal  may 
therefore  be  regarded  as  the  type  of  the  genus.  Destitute  of  means  of 
defence,  the  hares  are  timid,  have  remarkable  power  of  flight,  and  to  warn 
them  of  danger,  their  senses  of  hearing,  seeing,  and  smelling  are  untally 
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highly  developed.  The  eyes  are  very  large  and  prominent,  and  being 
placed  laterally,  enable  the  animal  to  see  in  all  directions,  or  nearly  so,  at 
the  same  time.  The'  common  hare  of  Europe  (L.  timidus)  is  figured  in 
pL  107,  fig.  5,  whilst  ^^.  6  represents  the  rabbit  or  cony  (L.  cuniculus). 
North  America  has  many  species :  the  polar  hare  (L.  glacialis)  inhabiting 
the  northernmost  part  of  the  continent,  its  southern  limit  being  62^  north 
latitude.  The  American  hare  (L.  americanus),  found  about  Hudson's  Bay, 
Canada,  Newfoundland,  all  the  New  England  states,  and  in  the  northern 
portions  of  New  York,  Pennsylvania,  and  Ohio ;  confined  to  the  eastern 
portion  of  the  continent.  The  swamp  hare  {L.  aqtiatictis)  from  Alabama» 
Mississippi,  lower  part  of  Louisiana,  and  even  Texas.  The  wood  hare 
(L.  syhaticus),  or  common  grey  rabbit,  is  found  almost  throughout  the 
United  States.  The  marsh  hare  {L,  palustris)  inhabits  the  southern  and 
Western  parts  of  the  United  States.  The  Nuttall's  hare  (L.  ntUtalli)  is 
originally  from  the  west  side  of  the  Rocky  Mountains,  in  the  neighborhood 
of  the  Columbia  and  Shoshonee  rivers.  The  Bachman's  hare  (L,  bachmani) 
inhabits  the  south-west  portion  of  North  America.  The  wormwood  hare 
{L.  artemisicB)  is  from  the  Rocky  Mountains.  The  prairie  hare  {L,  town- 
sendi)  is  found  on  both  sides  of  the  Rocky  Mountains  in  the  region  of 
the  Columbia  River,  and  ranges  eastwards  on  the  Missouri,  beyond  the 
Yellowstone  River.  The  Californian  hare  (L.  californicus)  inhabits  Cali* 
fornia,  in  the  open  hilly  country  which  surrounds  the  harbor  of  San  Diego« 
The  Texan  hare  (L.  texianus).  The  Mexican  hare  (L.  nigri-caudatus)  iu 
Mexico  and  adjoining  parts  of  California. 

In  South  America  there  is  but  one  species  of  hare  hitherto  noticed. 
The  remains  of  a  fossil  species  were  discovered  in  the  can^erns  of  Brazil, 
which  resemble  very  closely  the  species  now  living  in  the  same  country. 
The  hares  were  numerous  in  Europe  during  the  epoch  of  the  diluvium, 
and  resemble  also  very  closely  the  actual  species  inhabiting  the  ancient 
continent. 

Fam.  2.  HTSTRioiDiE.  The  hystricine  rodents  have  four  molar  teeth 
above  and  four  below,  rooted  or  rootless,  and  the  terminal  portion  of 
the  snout  clothed  with  short  hairs.  This  family  may  be  divided  into 
six  sub-families. 

Sub'fam.  L  Caviina  have  rootless  molar  teeth  divided  by  folds  of  enamel, 
so  as  to  form  lobes  having  acute  angles ;  the  series  of  molars  on  opposite 
sides  of  the  upper  jaw  converging,  and  nearly  meeting  in  front.  The 
incisor  teeth  are  comparatively  short,  those  of  the  lower  jaw  not  being 
extended  backwards  as  far  as  the  springing  of  the  angular  portion,  or 
descending  ramus.  There  are  four  toes  to  the  fore  feet  and  three  to  the 
hind.  The  tail  is  wanting  or  rudimentary ;  the  upper  lip  entire.  The 
clavicles  are  wanting. 

The  genus  Dolichotis  comprehends  the  cavies  provided  with  long  limbs ; 
ears  fully  half  as  long  as  the  head,  pointed,  broad  at  the  base,  and  deeply 
emarginated  behind ;  the  tail  is  very  short,  and  recurved.  The  Patagonian 
cavy  is  the  only  species  contained  in  this  genus. 

The  genus  Cavia  (cavies)  is  composed  of  species  provided  with  short 
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Iknbi^  dnd  wiib  evs  likewise  short.  The  feet  aane  ndted  beneaith ;  the  noliif 
feetb  nearly  of  equal  size,  each  molar  with  two  prineipal  lobes.  To  this 
genus  beloDgs  the  domesticated  Gaiikea  pig,  Cavia  eohaya  (pL  llSyßg.  2  ^; 
if  inhabits  the  banks  of  the  Rio  de  la  Plata,  and  extends  northwards  into 
Paraguay,  Bofiyia,  and  Brazil. 

Fossil  species  of  this  genus  were  found  in  the  cavern?  of  Brazil ;  it  is 
interesting  to  know  that  another  species  existed  in  Europe  during  the 
tertiary  epoch. 

Some  speeies  of  cavies  are  grouped  under  the  sub-generic  name  of 
Cerodon  of  Kerodon,  to  which  three  South  American  species  are  referred, 
from  the  diluTial  period. 

The  genus  Hydrochaeru»  includes  cavies  with  the  upper  ineisor  teeth 
having  a  broad  and  shallow  groove  in  front ;  the  molars  unequal  in  size ; 
the  ibet  short  and  broad,  and  semi-palmated,  the  toes  terminating  in  broad 
ud  depressed  nails ;  the  ears  small.  The  capybara  {H.  ctipybara)  is  the 
only  Uvhig  species  known  ;  a  second,  but  fossil  and  extinct,  has  been  disco- 
vered in  the  caverns  of  Brazil. 

9^'fam.  2.  Chinchillina  (LagostomidcB  of  some  authors,  both  nan»s 
keing  indifierently  used)  are  those  hystricines  with  rootless  molar  teeth^ 
baring  parallel,  or  nearly  parallel  transverse  plates  of  enamel;  the  series  of 
molars  on  either  side  of  each  jaw  converging  in  front ;  the  tail  is  long  or  of 
moderate  length,  recurved  and  bushy;  clavicles  perfect  and  slender.  They 
inhabit  the  mountains  of  Peru  and  Chili,  and  one  species  occurs  in  the 
plains  of  La  Plata. 

The  genus  Lagostomns  is  composed  of  but  one  species  (the  viscaeha), 
that  which  in|iabits  the  plains  of  La  Plata.  It  is  burrowing  in  its  habits, 
easily  disthaguished  from  the  other  Chinchillina  by  the  reduced  number  of 
the  toes,  three  in  number,  to  its  hind  feet,  and  the  comparatively  long,  com- 
pressed, and  sharply  pointed  nails,  with  which  they  are  provided.  The  fore 
feet  have  four  toes,  armed  with  rather  short,  arched,  and  pointed  naib. 
The  upper  lip  has  a  vertical  groove;  the  snout  is  broad  and  expanded. 
A  fossil  species  of  this  genus  occurs  in  the  Brazilian  caverns. 

The  genus  Lagidium  is  characterized  by  long  ears,  a  tail  long  and  bushy, 
the  tarsi  entirely  naked  beneath,  with  four  toes  to  the  fore  feet,  the  nails  of 
the  toes  short.     Two  species  belong  to  this  section. 

The  genus  Chinchilla  differs  from  the  preceding  only  in  being  provided 
with  large  and  rounded  ears,  five  toes  to  the  fore  feet  and  four  behind.  The 
name  of  Ervomys  is  sometimes  given  to  this  genus ;  Eriomys  Icmiger,  or 
Chinchilla  lanigera  (pi.  Il3,ßg.  1).  As  belonging  to  this  group,  and  more 
particularly  related  to  Lagostomus,  we  must  insert  here  the  genus  Megamys^ 
one  of  the  largest  known,  although  extinct,  rodents.  It  contains  but  one 
species,  from  Patagonia. 

Sub-fam.  3.  Octodoniina  are  hystricine  with  rootless  molar  teeth,  having 
but  a  sia^e  indenting  fold  of  enamel  on  either  side,  or  rarely  with  an  extra 
fold  on  the  inner  side  of  the  molars  of  the  lower  jaw  ;  zygomatic  arch  with 
an  angular  process  on  the  lower  edge;  the  hind  feet  provided  with  ftve 
tot»;  the  for»  feet  likewise  with  five  toes,  or  sometime»  with  four.  The 
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qpeeies  of  thi»  section  inhabit  the  miiUle  and  southern  parts  of  South 
America,  on  both  sides  of  the  Andes. 

In  the  genus  Habrocoma  the  fore  feet  possess  four  toes;  the  ears  are 
Tery  large.     The  species,  two  in  number,  inhabit  Chili. 

The  genus  Octadon  has  moderately  large  ears ;  a  tail  as  long  as  the  body, 
slightly  bushy  at  the  extremity ;  five  toes  to  the  fore  and  hind  feet ;  the 
claws  small.     The  species  inhabit  Chili. 

The  genus  Schizodon,  again,  has  moderate  sized  ears,  a  tail  shorter  than 
the  body,  clothed  throughout  with  small  adpressed  hairs;  the  fore  feet 
strong ;  the  claws  about  equal  to  the  toes  in  length ;  five  toes  throughout ; 
incisor  teeth  stout.  The  species  inhabit  the  eastern  side  of  the  Southern 
Andes. 

The  genus  Spalacopus  is  characterized  by  having  rudimentary  ears, 
almost  entirely  hidden  by  the  fur  of  the  head ;  the  tail  is  short,  and  clothed 
with  short  hairs ;  the  nails  of  the  toes  of  the  fore  feet  rather  shorter  than 
the  toes ;  the  incisor  teeth  are  moderately  broad,  those  of  the  upper  jaw 
distinctly  directed  forwards  as  well  as  downwards.  Inhabit  Chili,  and  live 
almost  entirely  under  ground. 

In  the  genus  Ctenomys  the  ears  are  also  rudimentary,  but  the  eyes  are 
small,  the  tail  short,  the  fore  feet  large  and  powerful,  and  armed  with  nails 
which  exceed  the  toes  in  length;  the  incisor  teeth  are  very  broad,  the 
upper  pair  indistinctly  convex  in  front,  the  lower  pair  flat  at  the  same  part; 
molars  with  two  unequal  lobes.  Extends  from  westwards  of  Brazil  into 
Bolivia,  and  southwards  to  the  Straits  of  Magellan.  The  species,  four 
in  number,  live  under  ground.  Two  fossil  species  of  this  genus  have 
been  discovered  in  South  America,  at  Bahia  Bianca  and  Monte  Her« 
moso. 

Sub-fam.  4.  Echimyina  have  complicated  molar  teeth,  and  generally 
rooted ;  the  hind  and  fore  feet  provided  with  five  toes. 

The  genus  Capromys  still  possess  rootless  molar  teeth;  each  upper  molar 
has  a  single  deep  fold  of  enamel  on  the  inner  side,  and  two  deep  folds  on 
the  outer  ;  the  upper  lip  is  slightly  cleft;  the  ears  are  moderate;  the  tail  of 
moderate  length,  and  somewhat  sparingly  clothed  with  hairs,  which  do  not 
hide  the  scaly  skin ;  the  feet  are  naked  beneath,  and  covered  with  small 
tubercles ;  the  nails  of  the  toes  are  large,  and  much  curved ;  the  pupil  of 
the  eye  is  vertical.  There  are  two  species  of  this  genus  known,  and  they 
both  inhabit  the  island  of  Cuba.  One  of  them,  C.  pilorides,  is  the  type  of 
the  genus  Isodon  of  Say ;  this  species  is  seen  in  the  forests,  climbing  the 
trees  with  great  activity,  both  for  safety  when  danger  threatens,  and  to  seek 
its  food,  which  not  only  consists  of  fruits  and  the  leaves  and  bark  of  trees, 
but  likewise  of  the  flesh  of  animals,  especially  of  the  lizard  of  the  genus 
Anolius,  which  it  hunts  with  great  perseverance.    It  is  readily  tamed. 

The  genus  Archceomys  had  a  species  in  Europe  during  the  upper  tertiary 
period,  very  nearly  approximated  to  Capromys,  and  representing  evidently 
at  that  time,  on  the  Old  Continent,  that  latter  genus  now  confined  to  tho 
West  Indies.     The  name  Gergoviamys  is  applied  to  the  same  genus. 

The  genera  PtagiodotUia,  Myopotamus,  Oercomys,  Petromys,  DactyUmy$. 
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Loncheres,  Isothrix,  Mesomys,  Echimys,  Nelomys,  and  Äulacodon,  belong  to 
this  section  of  hjstricines. 

Several  fossil  remains  of  this  sub-family  have  been  found  in  the  caverns 
of  Brazil,  and  which  were  described  as  species  of  Aulacodon,  Nelomys,  and 
Echimys;  but  the  characters  by  which  these  genera  are  distinguished  being 
so  difficult  to  trace  out  upon  fragmentary  remains,  the  genus  Carterodon 
has  been  proposed,  to  unite  them  all.  Besides,  there  is  another  species 
referred  to  the  genus  Loncheres,  and  still  another  to  the  genus  Phyllomys, 
and  a  third,  Lonchophorus,  has  been  established.  Its  affinities  place  it 
between  Echimys  and  Loncheres,  and  it  existed  only  during  the  period  of 
the  diluvium. 

Svb'fam,  5.  Dasyproctina,  are  characterized  among  the  other  hystricines 
by  semi-rooted  molar  teeth,  arranged  in  parallel  series.  The  feet  are 
constructed  for  running,  with  five  toes,  or  three  only  to  the  hind  feet, 
terminated  by  sub-solid  nails,  which  are  but  little  arched.  The  tail  is 
rudimentary ;  the  body  clothed  with  hair  only,  there  being  no  admixture 
of  spines.     This  sub-family  includes  two  living  genera. 

The  genus  Calogenys  contains  but  one  well  established  species,  the 
Paca.  The  zygomatic  arch  is  very  well  developed  and  of  great  depth,  the 
incisors  slender,  and  five  toes  to  the  fore  and  hind  feet.  The  Osteopera 
platycephala,  of  Harlan,  is  referred  to  this  species.  Fossil  remains  of  one 
or  more  species  of  the  present  genus  have  been  discovered  in  the  Brazilian 
caverns. 

The  genus  Dasyprocta  (aguti)  has  but  three  toes  to  the  hind  feet ;  the 
limbs  are  long  and  slender ;  the  crown  of  the  molar  teeth  rounded  with  a 
single  fold  of  enamel,  and  four  or  five  isolated  grooves  surrounded  by 
enamel«  The  hinder  parts  of  the  back  are  covered  with  very  long  and 
coarse  hairs.  Several  species  of  this  genus  are  known  in  the  actual  fauna ; 
the  fossil  remains  of  others  are  found  in  the  Brazilian  caverns. 

Sub'fam.  6.  Hystricina  proper,  or  porcupines,  are  provided  with  rooted 
or  semi-rooted  molar  teeth ;  the  feet  are  short,  the  number  of  toes  variable, 
'  and  the  body  more  or  less  armed  with  spines. 

The  porcupines  are  divided  into  two  sections.  One  is  composed  of 
species  living  upon  the  ground  and  seeking  shelter  in  burrows  which  they 
themselves  form.  They  have  five  toes  both  to  the  fore  and  hind  feet ;  the 
soles  of  the  feet  naked  and  smooth ;  the  molar  teeth  semi-rooted  and 
arranged  in  parallel  series.  The  species  of  this  section  {PhilogcBte)  are 
confined  to  the  old  world.  Those  of  the  other  section  (Philodendra)  are 
peculiar  to  the  new  world.  They  have  climbing  habits,  and  live  almost 
entirely  in  trees.  Their  feet  are  usually  provided  with  but  four  toes,  and 
these  are  nearly  equal  in  length,  armed  with  long,  compressed,  and  curved 
claws  ;  sometimes,  however,  the  hind  feet  have  five  toes.  The  sdes  of  the 
feet  are  thickly  studded  with  minute,  depressed  warts. 

The  porcupines  of  the  new  world,  the  Philodendr€B,  are  divided  into 

three  genera,  ChtBtomys,  Cercolabes,  and  Erethizon,     The  first  contains 

but  one  species,  from  Brazil :  the  second  is  more  numerous,  and  is  more 

widely  spread.    One  of  the  species,  (7.  viUosus  (pi  113,  ßg.  8  a),  inhabits 
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Srasdl.  Finally,  ^he  third  genus,  characterized  by  a  thick,  short,  and 
^depressed  tail,  covered  above  at  the  base  with  hairs  and  spines;  at  the 
apex,  and  on  the  under  surface,  with  stiff  bristles.  The  feet  short  and 
broad ;  four  toes  to  the  fore  and  five  to  the  hind  feet,  armed  with  long  and 
curved  claws.  To  this  genus  belongs  the  Canada  porcupine  {Erethizon 
dorsattts),  which  inhabits  North  America.  That  from  the  western  coast 
(California,  Unalaschka,  Sitka)  has  been  described  as  a  distinct  species,  but 
there  are  still  doubts  entertained  whether  it  is  really  distinct  or  not.  Two 
fossil  species  of  this  section  are  found  in  Brazil. 

The  porcupines  of  the  old  world  form  two  genera.  The  genus  Hystrix 
includes  the  common  porcupine  of  Europe,  H.  cristatus  (pL  US,  ßg.  4}, 
together  with  other  species  from  different  regions  of  Asia.  The  genuB 
Athejnira,  with  its  tail  nearly  as  long  as  the  body,  contains  two  species,  one 
from  Africa,  the  other  from  southern  Asia. 

.  Remains  of  the  porcupine  have  been  found  in  the  centre  of  Eurqpe,  and 
about  the  Sivalic  Mountains  in  Asia,  but  not  yet  characterized. 
!  The  fresh  water  tertiary  deposits  of  France  have  yielded  other  remains 
which  seem  more  intimately  related  to  the  new  world  porcupine  than  to 
those  of  the  old,  and  for  which  the  genus  Theridomys  was  proposed  to 
include  temporarily  one  species. 

Fam.  3.  MuRiDiE.  This  is  the  largest  family  of  the  rodents,  and  is  com- 
posed of  animals  of  moderate  size  ;  indeed,  some  of  the  smallest  of  the  class 
belong  to  it.  The  cutting  teeth,  two  in  each  jaw,  are  awl-shaped  in  the 
lower ;  the  molars  are  simple  or  compound,  the  upper  shelving  backwards, 
the  lower  forwards  ;  the  limbs  are  proportionate ;  the  tail  scaly ;  fur,  with 
scattered  long  hairs.  The  family  may  conveniently  be  subdivided  into 
eight  sub-families. 

Sub-fam,  1.  Saccomyina,  is  a  somewhat  doubtful  or  excentrical  group,  as 
far  as  known  at  present,  its  afiinities  with  the  other  sub-families  having  not 
yet  been  made  out  fully.  The  animals  which  compose  it,  known  as  sand 
and  mole  rats,  are  provided  with  cheek  pouches  which  open  externally, 
four  molar  teeth,  sometimes  rootless  and  sometimes  rooted.  The  tail, 
short  in  some,  is  long  in  others. 

Here  are  referred  the  following  genera  : — Dipodomys,  Macrocolu», 
Heteromys,  Saccomys,  Perognathus,  and  Gtomys. 

The  genus  Geomys  comprehends  the  largest  number  of  species  which 
constitute  the  sub-family,  and  chiefly  North  American.  The  Columbia 
sand  rat  (6r.  douglasii)  is  one  of  them.  Its  body  is  shaped  like  that  of  the 
mole,  and  covered  with  soft,  dense,  velvety  fur,  of  a  uniform  brown  color. 
It  has  large  cheek  pouches  hanging  down  the  sides  of  the  head,  the  latter 
being  large  and  depressed,  the  nose  obtuse,  particularly  when  viewed  in 
profile.  The  tail  is  more  than  half  the  length  of  the  body,  round,  tapering, 
and  obtuse,  covered  with  hairs,  particularly  near  its  base.  The  legs  ar6 
riiort  and  thick.  The  claws  are  very  sharp  pointed,  compressed,  curved, 
and  about  as  long  as  their  respective  toes.  The  palm  is  naked,  and  iti 
posterior  part  is  filled  by  a  large,  rounded,  callous  eminence.  The  hind 
feet  are  a  little  more  slender  than  the  tore  ones  and  they  are  armed  with 
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fmaller  claws,  riiaped  like  tfaoM  of  the  Spennophiles«  The  hixA  solas  aie 
entirely  naked,  withcmt  any  oompiciioaB  tuberdes ;  tbe  heel  is  naked  aad 
■arrow. 

"  These  little  sand  rats,"  says  Dr.  RichardsoB,  *^  are  nmnerous  in  tbe 
neighborhood  of  Port  Vancouver,  where  they  inhabit  the  decliTities  of  low 
hills,  and  burrow  in  the  sandy  soil.  They  feed  on  acorns,  nnts  {Carybu 
rostrata),  and  grass,  and  commit  great  havoc  in  the  potato  fields  adjoining 
the  fort,  not  only  by  eating  the  potatoes  on  the  apoi,  but  by  carrying  off 
large  quantities  of  them  in  their  pouches." 

The  genus  Saccomys  is  founded  upon  a  North  Araeriean  Geomys. 
The  genus  Perognatkus  was  created  for  a  new  specie»  inhabiting  tbs 
upper  Missouri.  The  genus  Heieromys  contains  two  species ;  one  inhabits 
Central  America,  the  other  Colombia  and  Guyana.  The  genera  Macraes 
lus  and  Dipodomys  are  Mexican,  and  include  each  only  one  speciea 
Dipodamys  phülipsii  is  the  well  known  jumping  or  kangaroo  rat  of 
California. 

Sub'fam.  2.  Bathyergina,  eomposed  only  of  the  genera  Bathyergtis  and 
Gearychns,  the  first  with  one,  the  second  with  two  species,  all  three  fi-on 
southern  Africa.  The  Bathyergus  capemis  burrows  in  the  sand  flats  of 
the  Cape  of  Good  Hope  in  very  great  number.  In  every  part  of  these  flats 
mole-hills  are  observed,  and  when  walking  on  the  surface  the  foot  dten 
sinks  into  their  galleries,  thus  making  it  very  dangerous  to  ride  on  horse- 
back in  those  localities,  owing  to  the  danger  of  being  thrown  by  the  unez- 
(pected  sinking  of  the  horse's  feet  into  these  hcdes. 

Sub-fam,  3.  Ärvicolina  have,  like  the  rats  {Murina),  three  molars  above 
and  below  on  each  side,  but  rootless,  each  one  being  composed  of  triangular 
prisms,  placed  on  two  alternate  lines. 

The  genus  Arvicola  includes  the  common  field-rats,  which  have  a  hairy 
cylindrical  tail,  shorter  than  the  body,  and  the  ears  clothed  with  hair.  The 
fore  feet  have  four  toes  and  a  rudimentary  thumb ;  the  hind  feet  are  fire- 
toed,  furnished  with  weak  nails.  They  burrow  in  the  earth  and  feed  on 
grain,  bulbous  roots,  and  grasses ;  some  are  omnivorous,  they  do  not  climb, 
are  not  dormant  in  winter,  but  ^ek  their  food  during  odd  weather,  eating 
roots,  grasses,  and  the  bark  of  trees. 

The  species  of  this  genus  are  found  all  over  the  world ;  nine  of  them 
belong  to  North  America.  The  meadow  mouse  or  carapagnol  (A.  pemnsyl- 
9ani€a)  is  very  abundant  in  the  northern  and  eastern  United  States,  and 
extends  northwards  as  far  as  Hudson's  Bay,  and  westwards  to  the  banks 
of  the  Ohio.  It  swims  and  dives  well.  A  dozen  more  species  are  found  in 
North  America;  some  inhabit  the  eastern  states,  others  belong  to  the 
western  territories,  Texas,  Oregon,  California,  &c. 

The  genus  Lemmus  (the  lemmings)  includes  those  Arvicolina  which 
have  very  short  ears  and  tail,  and  the  toes  of  the  fore  feet  adapted  for 
digging.  There  are  five  distinct  nails  to  the  fore  feet.  The  species  €i 
this  genus  are  peculiar  to  the  northern  hemisphere.  One  of  them,  of  the 
iise  of  a  large  rat,  is  celebrated  for  its  occasional  migrations  in  innnmeraUe 
bodies.    At  these  periods  they  are  said  to  march  in  a  straight  line,  leganl- 
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ksi  of  men  or  moufitftins ;  aod  while  no  obstacfe  can  hnpecNr  thsk 
progress»  they  devastate  the  country  through  which  they  passr.  Their  txraal 
residence  appears  fO'  be  the  9hotm  of  the  Arctic  Ocean.  Two  species  of 
Ibis  geims  are  ib«md  In  North  America. 

The  lemming  of  Hudson's  Bay  has  hecome  the  type  of  the  genus  Myode$, 
which  differs  slightly  from  the  geims  Lemmu9.  Its  specific  name  is  M,  hud- 
sonius.  The  two  middle  toes  of  the  fore  feet  seem  to  hare  double  claws, 
which  is  owing  to  the  skin  at  the  end  of  the  toe  being  calkms  and  projecting 
from  under  the  nail.    Of  the  size  of  the  rat,  and  lives  under  the  groimd. 

The  genus  Fiber  contains  but  one  species,  peerfiar  to  North  America, 
the  musk  rat  (F.  tihethiens).  The  lower  incisors  (two  in  mnnber  as  above) 
are  sharp-pointed  and  convex  in  front;  the  mc^ars,  three  on  each  side, 
above  and  below,  have  a  flat  crown  furnished  with  scaly  transverse  zigzi^ 
lamin».  The  fore  feet  have  four  toes  with  the  mdhnent  of  a  thumb,  and 
the  hind  feet  five,  the  edge  furnished  with  stiff  hairs,  which  assist  tlie 
animal  in  swimming,  the  hind  toes  semi-palmated.  The  tail  is  long,  com- 
pressed, granular,  nearly  naked,  having  a  few  scattered  hairs.  A  gland 
near  the  origin  of  the  tail  secretes  a  white,  musky,  and  somewhat  oflensive 
fluid.  The  musk  rats  are  nocturnal  in  their  habits,  consequently  their 
tnanners  and  customs  are  difficult  to  observe.  In  winter  they  construct  a 
hut  on  the  ice,  in  which  several  of  them  reside  together.  "A  pond,"  say 
Audubon  and  Bachman,  ••  supplied  chiefly,  if  not  entirely,  by  springs,  and 
surrounded  by  low  and  marshy  ground,  is  preferred  by  the  musk-rats ;  they 
seem  to  be  aware  that  the  spring  water  it  contains  probably  will  not  be 
solidly  frozen,  and  there  they  prepare  to  pass  the  winter.  Such  a  place,  as 
you  may  well  imagine,  cannot,  without  great  difficulty,  be  approached  until 
its  boggy  and  treacherous  foundation  has  been  congealed  by  the  hard  frost, 
and  the  water  is  frozen  over ;  before  this  time  the  musk-rats  collect  cocmse 
grasses  and  mud,  with  which,  together  with  sticks,  twigs,  leaves,  and  any- 
thing in  the  vicinity  that  will  serve  their  purpose,  they  raise  their  litde 
houses  from  two  to  four  feet  above  the  water,  the  entrance  being  always 
from  below.  We  have  frequently  opened  these  nests,  and  found  in  the 
centre  a  dry,  comfortable  bed  of  grass,  sufliciently  large  to  accommfodate 
several  of  them.  When  the  ponds  are  frozen  over,  and  a  slight  fall  of  snow 
covers  the  ground,  these  edifices  resemble  small  haycocks.  There  is  another 
peculiarity  that,  it  appears  to  us,  indicates  a  greater  degree  of  intelligence 
in  the  musk-rat  than  we  are  usually  disposed  to  award  to  it.  The  animal 
seems  to  know  that  the  ice  will  cover  the  pond  in  winter,  and  that  if  it  has 
no  places  to  which  it  can  resort  to  breathe,  it  will  be  sufTooated.  Hence 
you  here  and  there  see  what  are  called  breathing-places.  These  are  covered 
over  with  mud  on  the  sides,  with  some  loose  grass  in  the  centre,  to  preserve 
them  from  being  too  easily  frozen  over.  We  have  occasionrily  seen  these 
winter  huts  of  the  muskrat,  in  the  vicinity  of  their  snug  summer  retreats 
in  some  neighboring  river's  bank,  and  have  sometimes  been  half  inclined 
to  supp)08e  that,  for  some  cause  or  other,  they  gave  a  preference  to  this 
kind  of  residence.  We  are  not,  however,  aware  that  these  nests  are  made 
use  of  by  the  nmskrat  in  spring,  for  the  purpose  of  rearing  its  young.    We 
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beUeve  these  animals  always  for  that  purpose  resort  to  holes  ia  the  aides  of 
ponds,  sluggish  streams,  or  dykes/' 

The  aryicoline  Muridse  were  present  in  the  tertiary  fauna.  Several 
species  of  Arvicola  or  Hypudmtis  are  mentioned  and  described  from  con- 
tinental Europe. 

The  genus  Stenoßber,  referred  to  the  arvicolines  by  some  and  to  beayen 
by  others,  has  been  established  upon  a  skull  found  in  the  middle  tertiary 
beds  of  Auvergne.  Its  forms  are  intermediate  between  the  beaver  and  the 
muskrat. 

Sub-fam.  A.  Spalacina,  of  which  there  are  no  representatives  in  North 
.America,  is  a  small  group  composed  of  but  thirteen  species,  distributed  into 
seven  genera,  as  follow:  Rhizomys,  six  species,  Asiatic  and  African; 
Tachyoryctes  and  Heterocephalus,  each  one  species,  both  African ;  Ellobius, 
two  species,  European  and  Asiatic  ;  Ommatostergus  and  Spalaz,  each  one 
species,  both  in  France  ;  and  Siphneus,  one  species,  in  Siberia. 

The  genus  Spalax  (the  rat  moles)  has  very  short  legs,  each  foot  provided 
with  five  toes  and  as  many  flat  and  slender  nails.  The  tail  is  very  short 
or  completely  wanting,  and  the  same  observation  applies  to  the  external 
ear.  They  live  under  ground  like  the  moles,  raising  up  the  earth  like  them, 
although  provided  with  much  inferior  means  for  dividing  it ;  but  they  subsist 
on  roots  only.  The  blind  rat-mole  (<S.  typhius)  is  a  very  singular  animal, 
which,  from  its  large  head,  angular  on  the  sides,  its  short  legs,  and  total 
absence  of  a  tail  and  of  any  appendage  externally,  has  the  most  shapeless 
physiognomy.  In  the  opinion  of  some  writers,  this  should  be  the  animal 
alluded  to  by  the  ancients,  when  they  spoke  of  the  mole  as  being  perfectly 
blind. 

Sub'fam.  5.  Murina  has  a  greater  number  of  representatives  in  the  old 
than  in  the  new  world.  The  genera  into  which  they  are  distributed  amount 
to  not  less  than  twenty-eight  to  thirty,  and  the  species  to  more  than  two 
hundred.  There  are  comparatively  very  few  in  North  America,  where  the 
genera  Mus,  with  eight  species ;  Neotoma,  with  two ;  and  Sigmodon  and 
Hesperomyg  with  only  one,  in  all  twelve  species,  represent  Murina. 

The  Asiatic  and  African  mice  and  rats  are  distributed  into  the  genera 
Iscmys,  Akomys,  Golunda,  Vandeleuria,  Nesokia,  Dendromys,  Pithecheir, 
Cricetomys,  Phlasomys,  Psammomys,  Malacothrix,  Euryotis,  Mystromys. 
The  genera  Hapalotis  and  Hydromys  are  Australian.  In  South  America 
we  find  forty -five  species  of  Hesperomys,  the  genera  Oxymycterus,  Calomys, 
Akodon,  Drymomys,  and  Reithrodon,  with  a  few  only.  The  European 
species  belong  to  the  genera  Sminthus,  Grerbillus,  and  Cricetus,  which  have 
aJso  representatives  in  Asia  and  northern  Africa. 

The  genus  Mus  (rats  and  mice)  is  distributed  throughout  the  whole  sur- 
face of  the  globe.  It  is  characterized  by  three  molars  on  each  side  above 
and  below,  the  anterior  of  which  is  the  largest ;  its  crown  is  divided  into 
blunt  tubercles,  which,  by  being  worn,  give  it  the  shape  of  a  disk,  sloped  in 
various  directions ;  the  tail  is  long  and  scaly.  The  ears  oblong  or  round, 
nearly  naked.  The  common  mouse,  Mus  musculus  {pL  113,  ßg,  8)| 
originally  from  the  East,  has  been  introduced  into  America  with  the  white 
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race,  as  well  as  the  black  rat,  3f.  rcatru  (pi  119,  ßg.  7),  whicti  has  the 
same  origin.  The  latter  is  now  replaced  by  the  Norway  or  brown  rat  (Ms 
decumanus),  which  did  not  appear  in  Europe  until  the  eighteenth  century, 
and  has  now  become  more  abundant  than  the  black  rat*  It  has  also 
reached  America  in  the  same  manner  as  the  two  preceding  species. 
Besides  these  three  introduced  species  America  possesses  several  others 
(five  are  well  ascertained)  which  are  peculiar  to  her.  The  field  mouse  of 
France,  Jf.  syhaticus  (pL  IIB,  ßg.  6),  is  never  found  to  reside  in  the 
houses. 

The  genus  C^rhillus  (the  gerbils)  has  three  molars  that  differ  very  little 
from  those  of  rats.  Their  superior  incisors  are  furrowed  with  a  groove; 
Their  hind  feet  are  somewhat  longer  in  proportion  than  those  of  rats  in 
general.     The  tail  is  long  and  hairy. 

In  the  genus  Cricetus  (hamsters)  the  teeth  also  differ  very  slightly  from 
those  of  rats,  but  the  tail  is  short  and  hairy,  and  on  each  side  of  their 
mouth  internally  are  sacs  or  cheek  pouches  in  which  they  transport  the 
grains  they  collect  to  their  subterranean  abodes,  accumulating  large  heaps. 
Most  of  the  species  of  this  genus  inhabit  the  northern  parts  of  Europe. 
PI  llSyßg.  9,  represents  the  common  hamster  (C.  vulgaris). 

The  genus  Sigmodon  has  three  molars  above  and  below  on  each  side, 
provided  with  small  roots,  and  very  profound,  alternate  fdds  towards  the 
summit.  The  tail  is  hairy,  the  feet  simple,  the  fore  feet  four-toed  with 
the  rudiment  of  a  fifth;  the  hind  feet  five-toed.  Two  species  of  this 
genus  exist  in  North  America ;  one  is  8,  hispidum  or  the  cotton  rat  from 
Florida,  very  numerous  in  the  deserted  plantations  lying  on  the  River 
St.  John,  particularly  in  the  gardens.  Its  burrows  are  seen  in  every 
direption. 

The  genus  Neotoma  embraces  two  North  American  species.  The 
grinding  surfaces  of  the  molar  teeth  differ  somewhat  in  this  genus  from 
what  they  are  in  Arvicola,  and  their  large  roots  constitute  a  very  essential 
character.  The  fore  feet  are  provided  with  four  toes  and  the  rudiment  of 
a  fifth ;  the  hind  ones  are  five-toed.    The  tail  is  hairy. 

The  Florida  rats  (N.  floridana)  in  Florida  burrow  under  stones  and  the 
ruins  of  dilapidated  buildings.  In  Greorgia  and  South  Carolina  they  prefer 
remaining  in  the  woods.  In  some  swampy  situations,  in  the  vicinity  of 
sluggish  streams,  amid  tangled  vines  interspersed  with  leaves  and  long 
moss,  they  gather  a  heap  of  dry  sticks,  which  they  pile  up  into  a  conicfd 
shape,  and  which,  with  grasses,  mud,  and  dead  leaves,  mixed  in  by  the 
wind  and  rain,  form,  as  they  proceed,  a  structure  impervious  to  rain,  and 
inaccessible  to  the  wild  cat,  racoon,  or  fox.  At  other  times  their  nest, 
composed  of  somewhat  lighter  materials,  is  placed  in  the  fork  of  a  tree. 
Another  species  (N.  drummondii)  has  been  discovered  in  the  Rocky 
Mountains. 

A  third  species  has  recently  been  detected  in  Rockland  county.  New 
York,  by  John  G.  Bell,  Esq.,  but  not  characterized.  Numerous  remains 
of  an  extinct  species,  the  largest  of  the  genus,  are  found  in  the  bone  caves 
of  Pennsylvania. 
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The  Mttrina  were  represented  in  the  fauaa  of  the  tertiary  epoch  if 
species  belox»ging  to  the  genera  Mus  (rats)  and  Cricetus  (hamsters),  and 
were  very  abundant  during  the  diluvial  period,  at  least  in  Europe. 

SiA-faim.  6.  Ctenodactylina  m  the  smallest  section  among  Muride,  there 
being  only  one  species  known,  and  therefore  constituting  one  genus,  tho 
genus  Ctenodactylut  (the  hairy  footed  jerboa)  belonging  to  Barbary,  is 
northern  Africa.  The  head  is  more  compressed  than  in  any  of  its 
congeners.  There  are  only  three  toes  to  the  hind  feet,  as  in  the  jerboa 
(Dipus),  but  they  are  more  hairy. 

Sub'fam,  7«  Dipodma  are  those  murines  in  which  the  hind  legs  are 
much  longer  than  the  fore  ones,  the  consequence  of  which  is  that  tbej 
jump  instead  of  run  on  the  ground.  In  general  appeai'ance  they  have 
some  resemblance  to  the  kangaroos.  The  species  are  distributed  into  fi>ar 
genera,  three  of  -which  belong  to  the  old  hemisphere  and  one  to  North 
America.  The  latter  is  the  genus  Meriones,  with  but  one  species,  M, 
americemut  (the  jumping  mouse).  The  upper  incisors  are  grooved,  and  a 
very  small  tooth  is  observed  in  advance  of  the  upper  nK>lar8.  The  tail  is 
very  long  and  nearly  naked.  A  very  active  animal,  that  shuts  itself  up  in 
its  burrow  and  passes  the  winter  in  a  state  of  lethargy. 

In  the  ge&us  Dipus  (jerboas)  the  tail  is  long  and  tufted  at  its  extremity; 
the  head  is  large ;  the  eyes  also  are  large  and  prominent.  The  ancients 
called  these  animals  the  biped  rats,  from  the  enormous  disproportion  oi 
their  posterior  limbs.  They  seldom  move  otherwise  than  by  great  lei^ 
on  their  hind  feet  There  are  üve  toes  to  each  of  the  fore  feet,  and  in 
certain  species,  brides  the  three  great  toes  to  the  hind  feet,  there  are  small 
lateral  ones.  They  live  in  burrows,  and  become  torpid  during  the  winter. 
Six  species  are  contained  in  this  genus,  all  of  them  inhabiting  the  old 
bemispheoe. 

The  genus  Alactaga  contains  eight  species  also  inhabiting  the  old  hemi- 
sphere« They  are  distinguished  firom  the  jerboas  (Dipus)  by  much  longer 
ears.     Th^  alao  possess  two  small  lateral  toes. 

The  genus  Pedetes  bas  a  large  and  flattisb  head,  a  thick  snout,  and  long 
ears.  The  anterior  limbs  have  five  to^  armed  with  very  long  claws ;  the 
posterior  legs,  very  long,  have  but  four  toes.  The  tail  is  long  and  bushy. 
The  molars  are  simple,  four  above  and  four  below  on  each  side.  A  sinj^ 
qpecies,  P.  capensis  or  Hdamys  cc^er  (pL  113,  ßg,  5),  is  known  from  the 
Cape  of  Good  Hqpe» 

A  fossil  species  irf*  Dipodina  {Dipus  dipoides)  has  been  discovered  in 
oentral  Europe. 

Sub-fam.  8.  Myoxina,  are  excluded  from  the  new  world.  The  genus 
Myoxus  or  dormice,  characterised  by  the  presence  of  four  molars  above 
and  below  on  each  side ;  a  very  long  tail,  sometimes  well  clothed  with  hair 
and  round,  sometimes  depressed,  and  sometimes  tufted  at  the  extremity 
only.  The  iur  is  very  soft  and  fine.  There  are  five  toes  behind,  four  and 
die  vestiges  of  a  fifth  m  front.  Pormice  are  pretty  little  animals  with 
lively  eyes,  living  on  trees  like  squirrels,  and  feed  on  fruits.  They  become 
torpid  in  winter.     This  genus  is  composed  of  ten  species,  seventeen  of 
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which  are  European,  two  Asiatic,  and  five  African.      PL  113,  fyr.  10, 
represents  Myoxus  glu,  or  hi  dormouse  of  Europe. 

The  genus  Graphiurus  is  entirely  African,  and  contains  only  two  species 
from  the  south  and  interior  <^  that  continent  The  molars  are  remarkable 
for  their  smaU  size ;  the  tail  is  short,  very  fieshy.  All  the  toes  are  armed 
with  pointed,  compressed,  arched,  and  strong  claws.  The  limbs  themselves 
short,  delicate,  and  not  diiferiag  much  from  each  other  in  length. 

Two  or  three  fossil  species  referred  to  the  genus  Myoxtu  have  left  dieir 
remains  in  the  tertiary  beds  ^of  Europe. 

Fam.  4.  Castoud«,  is  composed  of  only  one  living  genus  {Castor), 
beavers. 

The  genus  Castor  (the  beayer)  has  very  strong  ineisorB,  those  of  the 
lower  jaw  a  Kttle  smaller.  In  die  upper  jaw  the  molars,  four  in  number, 
differ  slightly  from  each  other  in  tise,  and  have  one  internal  and  three 
external  grooves ;  whilst  in  the  lower  one,  where  fow  also  is  the  number, 
there  are  three  grooves  on  the  inner  »de,  and  one  on  the  external.  The 
«yes  are  small ;  the  ears  short  and  round.  Each  foot  possesses  five  toes ; 
those  of  the  fore  feet  are  short  and  dose,  whilst  on  the  hind  feet  they  are 
long  and  palmated.  The  tail  is  large,  horizontally  flat,  and  scaly.  Near 
the  base  of  the  tail  exists,  a  pouch  which  secretes  an  unctuous  matter. 
Only  two  species  are  known  to  bdong  to  this  genus,  one  in  Europe  and 
another  in  America,  C.  fiber  americanus  (pL  114,  fig,  1),  which,  however, 
resemble  each  other  so  closely  that  they  have  been  pronounced  identical 
by  many  naturalists. 

The  beavers  are  larger  than  the  badger,  and  of  all  quadrupeds  the  meet 
industrious  in  constructing  a  common  dwelling.  They  choose  water  of  suefc 
a  depth  as  is  not  likely  to  be  frozen  to  the  bottom,  and  as  far  as  possible  a 
running  stream,  in  order  that  the  wood  which  they  cut  above  may  be  carried 
downwards  by  the  current  to  the  spot  where  it  is  to  be  used.  They  keep 
the  water  at  an  equal  height,  by  dams  composed  of  branches  of  trees,  mixed 
with  clay  and  stone,  the  strength  of  which  is  annually  increased,  and 
which  finally,  by  the  process  of  vegetaticm,  becomes  converted  into  a 
hedge.  Each  hut  serves  for  two  or  three  families,  and  consists  of  two 
«tories  :  the  upper  is  dry  for  the  residence  of  the  animals,  and  the  lower, 
under  water,  for  their  stores  of  bark.  The  latter  alone  is  open,  and  the 
entrance  is  under  water,  having  no  communication  with  the  land.  The 
huts  are  a  kind  of  rude  wickerwork,  being  made  of  interwoven  branches 
and  twigs  of  trees  plastered  with  mud.  There  are  always  several  burrows 
along  the  bank,  in  which  they  seek  for  shelter  when  their  huts  are  attacked. 
They  only  reside  in  these  habitations  during  the  winter ;  in  the  summer 
they  separate,  and  live  solitary.  The  beavers  may  be  easily  tamed,  and 
accustomed  to  feed  on  animal  matters. 

Several  species  of  the  genus  Castor  {nroper  have  been  found  in  a  fosril 
state  in  the  tertiary  deposits  of  the  old  hemisphere.  Some  of  them  have 
been  considered  as  new  generic  types,  and  form  äie  genera  Chalicomys  and 
Trogontheriumj  which  a«e  not  universaUy  admitted  as  differing  sufficiently 
firom  the  genus  Castor. 
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An  animal  nearly  allied  to  the  beaver  existed  in  North  America  during 
the  tertiary  epoch,  but  far  surpassing  in  bulk  those  of  the  present  time. 
;  Its  remains  were  discovered  in  the  State  of  Ohio,  and  described  under 
the  name  of  Castoroides  ohioensis.  Its  life  was  probably  aquatic,  and 
its  food  consisted  of  vegetable  substances,  which  it  gnawed  off  with  its 
powerful  incisors. 

The  genus  Pakeomys  has  been  admitted  as  an  extinct  genus  of  th<  old 
world,  and  has  left  the  remains  of  one  species  (P.  castoroides)  in  the 
tertiary  deposits  of  Germany.  Its  dentition  comes  near  that  of  the  beavers, 
but  sufficiently  different  in  some  peculiarities  of  structure  to  permit  the 
establishment  of  a  new  genus. 

Fam  6.  SciuRiDiE.  The  characters  of  this  family  consist  in  having 
nmple  molars  with  tuberculous  crowns,  five  above  and  four  below  on  each 
side ;  the  lower  incisors  very  much  compressed.  The  toes  are  long,  armed 
with  sharp  claws,  four  on  the  anterior  and  five  on  the  posterior  feet  r  the 
anterior  thumb  is  very  short.  The  tail  is  long  and  tufted.  Some  are  pro- 
vided with  cheek  pouches.  In  others  the  skin  of  the  sides  is  extended 
between  the  anterior  and  posterior  limbs.  We  distinguish  three  kinds  of 
squirrels  :  the  true  squirrels,  the  ground  squirrels,  and  the  flying  squirrels. 

The  genus  PUromys  (flying  squirrels)  is  easily  distinguished  froca  any 
other  of  the  same  family  by  the  expansion  of  the  skin  between  the  hind  and 
fore  legs,  by  means  of  which  they  are  enabled  to  support  thenTselves  for  a 
moment  in  the  air,  and  to  make  very  great  leaps.  The  American  flying 
squirrel,  Pteromys  volucella  (pi.  IIS,  figs.  12  and  13).  An  analogous 
species  is  found  in  Poland,  Russia,  and  Siberia.  Besides,  there  are  three 
more  species  in  North  America  inhabiting  the  north  and  west.  There  is 
one  found  in  the  Indian  Archipelago  that  is  nearly  of  the  size  of  a  cat. 

The  genus  Pseudostoma  possesses  four  prismatic  molars  above  and  below 
and  on  each  side,  the  first  of  which  is  double,  the  others  simple.  The  upp^ 
incisors  are  furrowed  with  a  double  groove  in  front.  There  are  five  toes 
to  each  foot.  They  have  very  short  legs  and  very  deep  pouches  which 
open  externally,  enlarging  the  sides  of  the  head  and  neck.  Four  species 
are  known  to  exist  in  North  America.  One  is  the  Canada  hamster  or 
pouched  rat  (P.  bursarius),  which  inhabits  deep  burrows.  Another  is 
firom  Hudson's  Bay,  and  receives  the  common  appellation  of  mole-shaped 
sand  rat  {P.  talpoidea).  A  third  species  is  found  in  the  northern  regions, 
and  the  fourth  in  Florida. 

The  genus  Aplodoniia  is  destitute  of  cheek  pouches.  Its  body  is  thick 
and  short,  clothed  with  fur  like  that  of  the  musk  rat,  but  neither  so  long  nor 
so  fine.  The  head  is  flat  and  broad ;  the  nose  a  little  arched,  thick,  and 
obtuse.  There  are  five  molars  above  and  four  below  on  each  side.  The 
limbs  are  robust  and  short,  the  feet  moderately  strong,  with  naked  soles,  all 
provided  with  five  toes,  rather  short,  but  well  separated.  The  thumb  of 
the  fore  feet,  however,  is  much  shorter  than  the  other  toes.  The  claws, 
particularly  the  anterior  ones,  are  very  long,  strong,  much  compressed,  and 
but  little  curved.  The  tail  is  very  short,  and  concealed  by  the  fur  of  the 
hips.  These  animals  form  small  societies,  live  in  burrowsi  and  feed,  as 
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usual,  on  vegetable  substances.  One  species  only  is  described,  and  belongs 
to  the  northwest  portion  of  North  America,  the  sewellel  of  Lewis  and  Clark 
(A.  leporina).  A  second  species  is  indicated,  if  the  characters  alluded 
to  by  the  author  are  not  differences  occurring  in  the  young. 

The  genus  Arctomys  (the  marmots)  has,  like  the  squirrels,  five  molars 
above  and  four  below,  'all  of  them  bristled  with  points ;  accordingly  some 
species  are  inclined  to  eat  flesh  and  feed  upon  insects  as  well  as  grass.  As 
to  their  general  form,  the  marmots  are  the  very  reverse  of  the  squirrels, 
being  heavy,  provided  with  short  legs,  a  middle-sized  or  short  hair}'  tail, 
and  a  large,  flat  head,  passing  the  winter  in  a  state  of  torpor  and  shut  up  in 
deep  holes,  the  entrance  of  which  they  close  with  a  heap  of  grass.  They 
live  in  societies,  and  are  easily  tamed.  The  alpine  marmot,  A.  marmotta  or 
alpinus  {pi.  llS,ßg.  11),  is  about  the  size  of  the  hare.  Four  species  are 
described  from  North  America,  among  which  is  the  common  Maryland  mar- 
mot, or  ground-he^  {A,  monax)  of  the  northern,  eastern,  and  middle  states. 

The  genus  Spermaphilus  possesses  cheek  pouches,  two  incisors  above 
and  below,  and  five  molars  above  and  four  below,  exactly  as  in  the  ground 
squirrels;  but  whilst  the  external  appearance  of  the  latter  is  more  like 
that  of  squirrel  proper  (Sciurus),  the  general  appearance  of  Spermophilus 
is  more  that  of  the  marmots,  from  which  it  is  distinguished  by  the  dentition. 
The  molars  are  more  narrow  transversely  than  longitudinally.  The  ears 
are  generally  short.  The  feet  are  of  moderate  length,  adapted  for  walking 
on  the  ground ;  the  nails  are  inferior  in  size  to  those  of  the  marmots,  and 
less  hooked  than  those  of  Jie  squirrels.  There  are  four  toes  to  the  fore 
feet,  with  the  rudiment  of  a  thumb  protected  by  a  blunt  nail ;  the  hind  feet 
have  five  toes.  The  tail  is  always  shorter  than  the  body.  The  form  of  the 
body  is  rather  slender,  and  possesses  a  degree  of  lightness  and  agility 
approaching  the  activity  of  the  squirrels.  Twelve  species  of  this  genus 
are  known  to  exist  in  North  America,  three  in  Europe,  and  a  few  in 
Asia  and  Africa,  if  some  of  the  latter  are  not  to  be  referred  to  the  genus 
Arctomys. 

In  North  America  they  are  commonly  known  by  the  names  of  marmot 
squirrels,  prairie  marmot  or  prairie  d<^,  tawny  American  marmot,  leopard 
marmot,  small  grey  squirrel  (Lewis  and  Clarke),  and  other  similar  appella- 
tions more  or  less  arbitrary.  They  chiefly  inhabit  the  northern  regions. 
The  following  is  an  extract  firom  Say,  in  Long's  Expedition  to  the  Rocky 
Mountains,  on  the  habits  of  the  prairie  d<^  (5.  Itidoviciantu). 

**  This  interesting  and  sprightly  little  animal  has  received  the  name  of 
prairie  dog,  from  a  fancied  resemblance  of  its  warning  cry  to  the  hurried 
barking  of  a  small  dog.  The  sound  may  be  imitated  by  the  pronunciation 
of  the  syllable  'chek,  chek,  chek!'  in  a  sibillated  manner,  and  in  rapid 
succession,  by  propelling  the  breath  between  the  tip  of  the  tongue  and  the 
roof  of  the  mouth.  As  particular  places  are  in  general  occupied  by  the 
burrows  of  these  animals,  such  assemblages  of  dwellings  are  denominated 
prairie  dog  villages  by  the  hunters.  They  vary  widely  in  extent,  some 
being  confined  to  an  area  of  a  few  miles,  others  bounded  by  a  circum- 
ference of  many  miles.    Only  one  of  these  villages  occurred  between  the 
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Missouri  and  the  prairie  towns;  thence  to  the  Platte  thej  wm«  nmeh 
more  numerous.  The  entrance  to  the  burrow  is  at  the  summit  of  the  little 
mound  of  earth  brought  up  by  the  animal  during  the  [»rocess  of  the  excava- 
tion below.  These  mounds  are  sometimes  inconspicuous,  but  generally 
somewhat  elevated  above  the  common  surface,  though  rarely  to  the  height 
of  eighteen  inches.  Their  form  is  that  of  a  truncated  cone,  on  a  base  of 
two  or  three  feet,  perforated  by  a  comparatively  large  hole  or  entrance  at 
the  summit  or  in  the  side.  The  whole  surface,  but  more  particularly  the 
summit,  is  trodden  down  and  compacted,  like  a  well  worn  pathway.  The 
hole  descends,  vertically,  to  the  depth  of  one  or  two  feet,  whence  it  con- 
tinues in  an  oblique  direction  downwards.  A  single  burrow  may  have 
many  occupants.  We  have  teen  seven  or  eight  individuals  sitting  upon 
one  mound.  The  burrows  occur  usually  at  intervals  of  about  twenty  feet 
They  delight  to  sport  about  the  entrance  of  their  burrows  in  pleasant 
weather.  At  the  approach  of  danger  they  retreat  to  their  dens,  or  when  its 
proximity  is  not  too  immediate,  they  remain,  barking  and  flourishing  their 
tails,  on  the  edge  of  their  holes,  or  sitting  erect  to  reconnoitre.  When 
fired  upon  in  this  situation,  they  never  fail  to  esci^e,  or,  if  killed,  to  faR 
into  their  burrows,  where  they  are  beyond  the  reach  of  the  hunter.  -  As 
they  pass  the  winter  in  a  lethargic  sleep,  they  lay  up  no  provision  of  food 
for  that  season,  but  defend  themselves  from  its  rigors  by  accurately  closing 
up  the  entrance  of  the  burrow.  The  further  arrangements  which  the 
prairie  dog  makes  for  his  comfort  and  security  are  well  worthy  <^  attention. 
He  constructs  for  himself  a  very  neat  globular  cell  with  fine  dry  grass, 
having  an  aperture  at  top  large  enough  to  admit  the  finger,  and  so 
compactly  formed,  that  it  might  almost  be  roiled  over  the  floor  without 
injury." 

The  genus  Tamias  (the  ground  squirrels)  is  very  nearly  allied  to  the 
squirrels  proper  (Sciurus),  from  which  it  difiers  by  many  particulars,  among 
which  is  the  presence  of  ample  cheek-pouches,  a  longer  head,  the  ears  placed 
further  back,  a  more  slender  body,  and  shorter  extremities.  The  ears 
themselves  are  rounded,  and  without  any  tufts  on  the  edge  or  behind  them. 
The  tail  is  shorter  than  the  body,  rounded,  narrow,  seldom  turned  up. 
There  are  four  toes  to  the  fore  feet,  with  a  minute  Uunt  nail  in  place  of  a 
thumb,  and  five  to  the  hind  ones.  The  claws  are  hooked.  Two  incisors 
above  and  two  below,  smooth,  the  lower  ones  compressed  and  sharp.  The 
molars  are  five  above  and  four  below  on  each  side,  short,  and  the  crown 
tuberculous.  The  species  are  all  of  small  size,  and  longitudinally  striped  on 
the  back  and  sides.  They  do  not  mount  trees  mkss  driven  thither  by 
necessity,  but  dig  burrows,  and  spend  their  nights  and  the  Mason  of  wkiter 
under  the  ground. 

Several  species  of  this  genus  exist  in  North  America ;  one  is  known  in 
South  America,  and  another  in  the  northern  portions  of  the  eastern  con- 
tinent. The  chipping  squirrel  or  hackee  (Tamias  lysteri)  is  found  finom 
the  northern  lakes  (Huron  and  Superior)  all  along  the  eastern,  northern, 
and  middle  states  and  range  of  Alleghany  Mountains. 

The  genus  Sciurus  is  characterized  by  an  elongated  body ;  a  long  tail, 
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furnished  with  hair ;  a  large  head,  with  erect  ears ;  projecting  and  brilliant 
eyes ;  the  upper  lip  divided.  There  are  four  toes  before,  with  a  tubercle 
covered  by  a  blunt  nail,  and  five  behind ;  four  molars  on  each  side,  above 
and  below,  variously  tuberculated ;  a  very  small  additional  molar  is  seen  in 
front  and  above,  permanent  in  some  species,  but  drops  out  in  most  oases 
when  the  young  have  attained  the  age  of  six  to  twelve  weeks ;  the  fingers 
are  long,  slender,  and  deeply  cleft ;  the  nails  very  acute,  and  greatly  com* 
pressed.  We  quote  the  following  description  of  the  habits  of  the  squirrels 
from  Audubon  and  Bachman,  Quadrupeds,  p.  36. 

''  Squirrels  are  able  to  leap  from  branch  to  branch,  and  from  tree  to  tree, 
clinging  to  the  smallest  twig,  and  seldom  missing  their  hold.  When  this 
happens  to  be  the  case,  these  animals  have  an  instinctive  habit  of  grasping, 
in  the  descent,  at  the  first  object  which  may  present  itself;  or,  if  about  to 
fall  to  the  earth,  they  spread  themselves  out  in  the  manner  of  the  flying 
squirrels,  and  thus,  by  presenting  a  greater  resistance  to  the  air,  are  enabled 
to  reach  the  ground  without  injury,  and,  recovering  instantaneously,  they 
ascend  the  nearest  tree. 

**  All  the  American  species  of  this  genus,  as  far  as  we  have  been  able  to 
become  acquainted  with  their  habits,  build  their  nests  either  in  the  fork  of 
a  tree,  or  on  some  secure  portion  of  its  branches.  The  nest  is  hemispherical 
in  shape,  and  is  composed  of  sticks,  leaves,  the  bark  of  trees,  and  various 
kinds  of  mosses  and  lichens.  In  the  vicinity  of  these  nests,  however,  they 
.  have  a  still  more  secure  retreat  in  some  hollow  tree,  to  which  they  retire  in 
cold  or  in  very  wet  weather,  and  where  their  first  litter  of  young  is  generali} 
produced. 

"  Several  species  of  squirrels  collect  and  hide  away  food  during  the  abun 
dant  season  of  autumn,  to  serve  as  a  winter  store.  This  hoard  is  composed 
of  various  kinds  of  walnuts  and  hickory  nuts,  chestnuts,  chinquepins,  acorns, 
corn,  &c.,  which  may  be  found  in  their  vicinity.  The  species,  however, 
that  inhabit  the  southern  portion  of  the  United  States,  where  the  ground  is 
seldom  covered  with  snow,  and  where  they  can  always  derive  a  precarious 
support  from  the  seeds,  insects,  and  worms,  which  they  scratch  up  among 
the  leaves,  d&c,  are  less  provident  in  this  respect ;  and  of  all  these  species, 
the  chickaree,  or  Hudson  Bay  squirrel  (S,  hudsonius),  is  by  far  the  most 
industrious,  and  lays  up  the  greatest  quantity  of  food. 

"  In  the  spring,  the  squirrels  shed  their  hair,  which  is  replaced  by  a  thin- 
ner and  less  furry  coat ;  during  summer,  their  tails  are  narrower  and  less 
feathery  than  in  autumn,  when  they  either  receive  an  entirely  new  coat,  or 
a  very  great  accession  of  fur ;  at  this  season,  also,  the  outer  surfaces  of  the 
ears  are  more  thickly  and  prominently  clothed  with  fur  than  in  the  spring 
and  summer. 

"  Squirrels  are  notorious  depredators  of  Indian  corn  fields  of  the  farmers, 
in  some  portions  of  the  country  consuming  great  quantities  of  this  grain, 
and,  by  tearing  ofi*  the  husks,  exposing  an  immense  number  of  the  unripe 
ears  to  the  mouldering  influence  of  the  dew  and  rain." 

Twenty  species  of  this  genus  inhabit  North  America.  The  common  or 
red  squirrel  (8.  hudsomiw)  has  a  great  geographical  range,  and  extends 
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very  far  north;  is  found  again  in  Labrador,  Newfoundland,  and  Canada;  it 
is  most  common,  however,  in  the  New  England  States,  and  even  occasion- 
ally in  the  hilly  portions  of  New  Jersey  and  Pennsylvania.  The  CaroJina 
grey  squirrel,  S.  carolinensis  (pi.  113,  j?^.  14),  is  most  abundant  in  Florida, 
Georgia,  and  South  Carolina ;  the  other  species  live  in  different  districts  of 
the  country.  The  common  squirrel  of  Europe  (S.  vulgaris)  is  figured  on 
pi.  ion,  fig.  11. 

Among  the  fossil  remains  of  Sciuridae  hitherto  discovered  in  the  tertiary 
deposits  of  Europe,  species  belonging  to  the  genera  Sciurus,  Arctomys,  and 
Spermophilus,  were  recognised.  They  resembled  very  much  the  existing 
species. 


Order  5.     Insectivora. 

This  is  a  small  order,  and  composed  also  chiefly  of  small  animals,  the 
largest  having  but  twice  the  bulk  of  the  common  rat.  They  all  possess 
molar  teeth  studded  with  conical  points ;  their  principal  food  consists  of 
insects.  They  lead  a  nocturnal  or  subterranean  life,  and  in  cold  climates 
many  of  them  pass  the  winter  in  a  torpid  state.  Their  feet  are  short  and 
their  motion  feeble  ;  in  walking  they  all  place  the  whole  sole  of  the  foot  on 
the  ground. 

Insectivora  may  be  divided  into  three  families:  TalpitUB,  or  moles; 
SoricidcB,  or  shrews ;  and  Erinaceidas,  or  hedgehogs.  The  latter  has  no 
representatives  in  North  America. 

Among  the  fossil  remains  of  Insectivora  hitherto  known  there  is  a  frag- 
ment of  a  lower  jaw  from  the  fresh  water  strata  of  Wordwell,  England, 
whose  aflinities  with  either  one  of  the  families  constituting  this  order  have 
not  yet  been  ascertained.     The  genus  Spalacodon  has  been  proposed  for  it 

Fam.  1.  TalpidcB.  The  body,  rather  thick  and  plump,  is  covered  with 
hair  throughout ;  the  limbs  are  short,  the  anterior  ones  terminating  by  a 
rounded  hand  provided  with  five  toes  as  well  as  the  hind  feet.  The  eyes 
are  so  minute  as  to  escape  notice,  whence  the  assertion  that  moles  are 
blind.  The  fact  is  that  the  eyes  are  in  a  very  rudimentary  or  undeveloped 
condition.  The  animals  of  this  family  are  subterranean,  and  appear  but 
very  seldom  on  the  surface. 

The  genus  Chrysochloris  (or  golden  mole)  has,  like  the  Mygale,  two 
incisors  above  and  four  below.  The  molars  are  long,  distinct,  and  almost 
all  shaped  in  triangular  prisms.  The  snout  is  short,  broad,  and  recurved. 
There  are  only  three  nails  to  the  fore  feet ;  the  external  one,  very  large, 
curved,  and  pointed,  serves  as  a  powerful  instrument  for  excavating  and 
piercing  the  earth. 

The  genus  Talpa  (mole  proper)  has  very  feeble  jaws,  the  food  consisting 
of  worms  and  insects.  There  are  six  incisors  above  and  eight  below. 
The  canines  have  two  roots,  partaking  of  the  nature  of  the  false  molar; 
the  false  molars  themselves  are  fotu:  in  number  above  and  three  below, 
backwards  of  which  are  three  bristled  or  true  molars.  The  common  node 
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of  Europe,  Tdlpa  europcea  (pi.  118,  fig.  17),  is  a  very  troublesome  animal 
in  orchards,  gardens,  and  cultivated  lands  generally.  It  was  once-  supposed 
to  exist  in  North  America,  but  this  is  now  known  not  to  be  the  case. 
Three  well  ascertained  species  of  moles  have  been  discovered  in  a  fossil 
state  in  the  tertiary  beds  of  Europe.  The  moles  are  replaced  in  North 
America  by  the  two  following  genera. 

The  genus  Scalops  is  strictly  North  American,  and  has  a  long  head  ter- 
minated by  an  extended,  cartilaginous,  flexible,  and  pointed  snout;  the 
eyes  and  ears  are  concealed  by  the  hair,  and  very  minute.  The  hind  feet 
are  short  and  slender,  with  five  toes,  and  delicate  hooked  nails ;  the  fore 
feet  or  hands  are  broad,  their  claws  long  and  flat,  fitted,  as  in  the  mole,  for 
excavating  the  earth.  The  common  American  shrewmole  (&  aquaticus) 
is  an  example  of  this  genus.  It  is  spread  over  a  wide  area  of  the  United 
States  from  Canada  to  Florida,  and  westwards  as  far  as  Kentucky.  Three 
or  four  species  more  are  known. 

The  genus  Condylura,  also  North  American,  is  characterized  by  certain 
cutaneous  filaments  which  surround  the  nostrils  and  give  to  the  nose  a 
star-like  appearance,  whence  the  name  of  star-nosed  mole.  The  only 
species  of  the  genus  hitherto  known  is  C.  cristata.  In  their  feet  and  their 
general  appearance  they  resemble  the  mole,  but  their  tail  is  longer. 

This  family  existed  in  North  America  during  the  tertiary  epoch,  ard  it 
is  highly  probable  that  species  belonging  to  the  above  genera  will  some 
day  be  discovered. 

The  genus  Anomodon  rests  upon  a  canine  tooth  which  possesses  a 
general  resemblance  to  those  of  Scalops,  but  indicates  an  animal  of  a  much 
larger  size.  The  tooth  itself  is  much  more  compressed  than  in  any  of  the 
genera  of  the  same  family.  The  remains  of  the  only  species  were  found  in 
the  lead  region  of  Illinois  together  with  some  pachyderms,  of  which  we 
have  already  spoken. 

In  Europe  is  found  the  genus  Dimylus^  with  one  species  from  the  tertiary 
beds  of  Wirtemberg,  known  by  a  lower  jaw  in  which  only  two  molars  are 
left,  possessing  a  double  row  of  tubercles ;  whilst  in  the  genus  Talpa,  to 
which  it  comes  nearer,  these  tubercles  form  three  rows. 

Fam.  2.  SoRiciDiE.  This  family  is  composed  generally  of  very  small 
animals,  whose  body  is  covered  with  hair,  with  the  general  appearance  of 
the  mice,  from  which  they  greatly  differ  in  their  dentition.  The  tail  is 
more  or  less  elongated,  the  body  itself  disproportionately  slender;  the  limbs 
short ;  the  snout  more  or  less  pointed.  They  live  under  the  ground,  come 
seldom  to  the  light,  and  are  provided  with  very  minute  eyes.  Some 
possess  glands  emitting  peculiar  odors. 

The  genus  Sorex  (the  shrews)  is  distinguished  from  the  others  of  the 
family  by  having  under  the  skin,  and  upon  each  flank,  a  small  band  of  stiff 
thickly  set  setae,  between  which,  in  the  rutting  season  particularly,  peculiar 
glands  secrete  an  odorous  fluid.  The  two  upper  middle  incisors  are  hooked, 
and  dentated  at  their  base,  the  lower  ones  slanted  and  elongated  ;  on  each 
side,  five  above  and  two  below,  are  small  false  molars,  and  three  bristled  or 
true  molars  throughout.    The  shrews  live  in  holes,  which  they  excavate  in 
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the  etrtfa,  aod  which  they  seldom  leave  till  ereniag ;  they  teed  on  wonoB 
and  insects.  Of  this  genus  North  America  possesses  many  species^  inhabit- 
ing diflbrent  districts. 

The  shrews  are  found  also  in  Asia,  Europe»  and  Africa,  and  are  mors 
numerous  towards  the  tropical  parts ;  the  countries  where  thej  most  abound 
are  tropical  Africa,  central  and  tropical  Asia.  They  constitute  particular 
genera  in  Asia,  such  as  Hylogale,  Hyhmys^  &c. 

The  extinct  genus  Oxygomphius  had  a  great  resemblance  to  Hylogak 
javanica,  and  differs  from  it  in  the  tubercular  structure  of  the  molar  teeth. 
Two  species  were  found  in  the  tertiary  deposits  of  Wirtemberg. 

Several  species  of  Sorex  have  left  their  remains  on  the  continent  of 
Europe. 

The  genus  Mygale  (the  desmans)  is  peculiar  to  Europe ;  it  differs  from 
that  of  the  shrews  in  having  two  very  small  teeth  placed  between  the  two 
great  lower  incisors,  and  the  two  upper  incisors  flattened  and  triangular. 
There  are  six  or  seven  false  molars,  and  four  bristled  ones ;  the  snout  is 
prolonged  into  a  flexible  proboscis ;  the  external  ear  is  short  and  not  con- 
spicuous ;  the  tail  long,  scaly,  and  laterally  compressed ;  there  are  five 
unguieulated  toes  to  each  foot,  united  by  a  membrane ;  the  eyes  are  very 
small.  A  species  is  very  common  in  Southern  Russia,  along  the  rivers  and 
lakes,  where  it  feeds  on  worms,  larvae  of  insects,  and  particulariy  on  leeches. 
Its  burrows,  which  are  constructed  in  the  bank,  commence  under  water, 
and  ascend  to  such  a  height  as  to  be  above  its  level  in  the  greatest  flood. 
Another,  but  smaller,  inhabits  the  Pyrenees.  Of  this  genus,  remains  of  two 
fossil  species  have  been  discovered  in  France. 

The  genus  Palceospalax  is  extinct,  and  known  only  by  a  fragment  of  the 
lower  jaw,  with  six  teeth  in  their  natural  position,  which  in  their  structure 
are  intermediate  between  Mygale  and  Talpa.  A  single  species  was  disco- 
vered on  the  coast  of  Norfolk  (England). 

The  genus  Macroscelides  is  characterized  by  a  narrow  snout,  ending  ante- 
riorly in  a  long  and  sub-cylindrical  proboscis,  having  the  nostrils  at  its  iqwx; 
the  eyes  are  moderate ;  the  ears  large  and  round ;  the  body  furry ;  the  tail 
elongated  and  scaly,  annulated,  and  furnished  scantily  with  hairs ;  the  feet 
are  five  toed ;  there  are  two  incisors  above  and  two  below,  and  five  true 
molars ;  between  these  and  the  incisors  are,  above  and  below,  four  teeth, 
which  have  been  called  canines,  three  of  which  are  probably  false  molars. 

The  five  known  species  of  this  genus  belong  to  tropical  Africa;  the 
M,  typicus  inhabits  the  open  country  in  the  interior  of  South  Africa,  and  is 
occasionally  seen  during  the  day  about  the  roots  of  bushes  or  among  brush- 
wood, whence,  upon  being  discovered,  it  instantly  retreats  to  its  natural  and 
subterraneous  habitation. 

Fam.  8.  EKiNACEiDiE.  The  body  is  generally  covered  with  spines  instead 
of  haira,  sometimes  with  spines  and  sets  intermingled.  This  family  includes 
the  largest  species  of  the  order ;  they  live  in  woods  and  hedges,  sometimes 
in  burrows.  Although  chiefly  nocturnal  in  their  habits,  they  often  come  to 
the  light  The  eyes  are  perfectly  developed.  Some  present  the  remarkable 
phenomenon  of  a  lethargic  sleep  under  the  tropical  zone. 
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This  fiunily,  as  fkr  as  oor  knowledge  extends,  existed  during  the  ter- 
tiary epoch,  under  the  same  generic  form  as  in  our  days.  Several  species 
of  the  genus  Erinaceus,  and  one  of  the  genus  Cenietes,  have  been  found  in 
Europe;  none  yet  in  America,  where  the  living  types  are  also  absent. 

The  genus  Erinaceus  (hedgehog)  has  its  bo4y  covered  with  spines  instead 
of  hairs,  showing  thus  a  resemblance  to  the  porcupine.  The  skin  of  the 
back  is  furnished  with  powerful  muscles,  by  which,  when  the  head  and  the 
feet  are  brought  towards  the  abdomen,  the  animal  can  shut  itself  up,  present- 
ing to  its  enemies  spines  all  around.  The  tail  is  very  short,  and  there  are 
five  toes  to  each  foot ;  there  are  six  incisors  in  each  jaw,  the  middle  ones 
being  the  longest ;  on  each  side  three  false  molars,  three  true  molars  bristled 
with  points,  and  a  small  one  studded  with  tubercles. 

The  common  hedgehog,  E.  europceus  (pi.  113,  ßg,  18),  is  conmion  in  the 
woods  and  hedges,  and  also  in  houses.  It  passes  the  winter  in  its  burrow. 
Its  skin,  it  is  said,  was  formerly  used  to  dress  hemp. 

The  genus  Centetes  (tenrecs)  is  composed  of  four  species,  inhabiting 
tropical  Africa  and  the  Island  of  Madagascar.  Their  body  is  covered  with 
spines,  like  the  hedgehog,  but  much  shorter;  and  the  animals  do  not  possess 
the  faculty  of  rolling  themselves  so  completely  into  a  ball.  The  tail  is 
absent ;  the  snout  is  sometimes  elongated,  always  much  pointed ;  there  are 
four  or  six  incisors,  and  two  great  canines  in  each  jaw ;  there  are  one  or 
two  false  molars,  and  four  true  ones,  triangular  and  bristled ;  each  foot  has 
five  distinct  toes,  armed  with  crooked  spines.  They  are  nocturnal  animals, 
passing  three  months  in  the  year  in  a  state  of  lethai^,  although  inhabiting 
the  torrid  zone.  We  are  even  told  that  it  is  during  the  greatest  heat  that 
they  grow  torpid. 

The  Oriental  or  Asiatic  hedgehog  constitutes  the  genus  Gymnura. 


OaDER  6.       CHBIROPTSaA. 

This  order  is  composed  of  the  animals  commonly  known  as  bats,  and 
easily  distinguished  from  all  other  mammals  by  a  membranous  expansion 
which  extends  from  the  sides  of  the  neck  between  the  fore  limbs  and  toes 
down  to  the  tip  of  the  tail,  and  which  enables  them  not  only  to  sustain 
themselves  in  the  air,  but  also  to  move  through  it  in  any  direction  they 
may  desire.  They  thus  possess  the  power  of  true  flight  as  in  birds,  with 
which  indeed  they  are  frequently  confounded.  The  bones  of  which  the 
anterior  extremities  are  composed  are  very  much  elongated,  especially 
those  of  the  fingers,  and  constitute  an  umbrella-like  framework,  over  which 
is  spread  a  thin,  naked  membrane  continued  from  the  membranous  expan- 
sion of  the  body.  The  whole  locomotive  power  of  these  animals  seems 
concentrated  upon  this  organ  of  flight  It  can  only  move  along  a  solid 
surface  by  folding  its  wings  and  using  the  hooked  thumbs  to  lay  hold  of  any 
irregularity,  and  thus  draw  itself  forwards.  Hence  its  motions  are  awkward 
and  shuffling ;  and  on  a  polished  surface,  like  that  of  a  table,  it  is  greatly 
embarrassed.    But  in  the  hollows  of  trees,  the  crevices  of  masonry,  and  the 
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chinks  or  fissures  of  a  rock,  it  can  climb  and  crawl  about  with  great  facility. 
The  air,  however,  is  its  home,  and  through  this  it  moves  with  consideraUe 
swiftness,  and  with  great  apparent  ease,  wheeling  in  every  direction,  and 
performing  the  most  abrupt  evolutions  in  search  of  its  insect  prey,  b 
these  movements  it  is  very^uch  assisted  by  the  tail,  which  serves  as  a 
rudder ;  and  we  shall  find  that  this  organ  is  most  developed  in  bats  which 
pursue  insects  on  the  wing,  whilst  it  is  small,  or  entirely  wanting,  in  those 
which  live  on  fruits.  In  their  mode  of  flight,  bats  bear  a  very  strong 
resemblance  to  swallows,  which  like  them  pursue  insects  on  the  wing ;  but 
whilst  the  latter  seek  their  food  during  the  day,  the  former  come  forth  only 
at  twih'ght.  During  the  day  the  bats  sleep  in  their  recesses,  suspended  by 
their  hind  feet,  their  heads  consequently  hanging  downwards  ;  and  they 
assume  the  same  position  during  the  whole  winter,  which  in  the  temperate 
zone  is  passed  by  them  in  a  state  of  torpidity. 

The  bats  may  be  divided  into  two  sections :  the  carnivorous  or  insectiro- 
rous,  and  the  frugivorous. 


Group  1.     Carnivora  or  Insectivora. 

The  insectivorous  or  insect  eating  bats  are  by  far  the  most  numerous  of 
the  order  ;  they  possess  a  dentition  and  a  digestive  system  in  accordance 
with  their  particular  kind  of  food.  The  molars  are  beset  with  pointed 
tubercles,  adapted  to  crush  the  hard  envelopes  of  insects ;  the  canines  are 
sometimes  of  a  large  size.  The  intestinal  canal  is  much  shorter  than  in  the 
frugivorous  tribe. 

The  insectivorous  bats  are  subdivided  into  several  families,  the  number 
of  which  is  variable  according  to  the  views  of  systematic  writers.  Some 
adopt  five  or  six  ;  we  only  two  :  the  Vampyridce  and  Vespertilionidoi, 

The  bats  existed  during  the  tertiary  epoch,  and  have  left  some  of  their 
remains  in  the  deposits  of  past  ages.  As  far  as  hitherto  known,  they  belong 
to  the  family  of  Vespertilionidce.  The  frugivorous  bats  are  not  yet  known 
to  have  existed  prior  to  our  days.  We  must,  however,  expect  many 
discoveries  to  be  made  in  the  extinct  fauna  of  this  singular  order  of 
animals.  . 

Fam.  1.  VAMPYRiDiE.  The  genus  Dysopes  or  Molossus  (bull-dog  bats) 
.belongs  both  to  the  old  and  new  world.  The  snout  is  simple ;  the  ears 
Are  broad  and  short,  arising  near  the  angle  of  the  lips,  and  uniting  with 
each  other  on  the  snout.  The  tail  occupies  the  whole  length  of  their 
inter-femoral  membrane,  and  most  generally  even  extends  beyond  it.  Two 
species  of  this  genus  are  found  in  the  southern  United  States.  The  fossil 
remains  of  one  species  have  been  discovered  in  the  Brazilian  caverns. 
The  genera  Dinops,  Nyctinomus,  and  Cheiromeles,  are  mere  subdivisions 
of  this  genus. 

The  genus  Diclurus  (fox-tailed  bats),  nearly  related  to  the  preceding, 
contains  but  one  species,  from  tropical  America. 

The  genus  Noctilio  (hare-lipped  bats)  is  distinguished  by  a  short  snout, 
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which  is  inflated  and  split  into  a  doable  hare-lip,  covered  with  old  looking 
warts  and  seams.  The  ears  are  separated.  There  are  four  incisors  above 
and  two  below.  The  tail  is  short,  and  free  above  the  inter-femoral  mem- 
brane.    There  are  two  species  of  this  genus  in  tropical  America. 

The  genus  Phyllostoma  (javelin  bats)  possess  four  incisors  in  each  jaw» 
some  of  which  fall  off  by  the  growth  of  the  canines.  The  genus  is  more- 
over distinguished  by  a  membrane  resembling  a  double  leaf  that  is  placed 
crosswise  on  the  end  of  the  nose.  The  tongue  is  very  extensible,  terminated 
in  papillae,  which  appear  to  be  so  arranged  as  to  form  an  organ  of  suction. 
Symmetrically  arranged  tubercles  are  also  observed  on  the  lips.  Upwards 
of  twelve  species  of  this  genus  are  known  to  inhabit  tropical  America,  to 
which  country  the  genus  is  completely  limited,  and  where  a  fossil  species 
has  also  been  discovered  in  the  caverns. 

In  the  genus  Yampyrut  the  tail  is  absent ;  in  other  respects  it  resembles 
the  preceding.  One  species  only  belongs  to  it,  F.  spectrum  {pi.  117,  ßg.  8), 
and  this  is  peculiar  to  the  new  world,  and  more  especially  to  tropical 
America.    Its  wings  measure  two  or  three  feet  across  when  expanded. 

The  genus  Glossophaga  (long-tongued  bats)  differs  from  Phyllostoma  by 
a  narrow  tongue,  susceptible  of  elongation,  and  furnished  with  hair-like 
papillae.  Four  species  are  known,  and  all  of  them  belong  to  tropical 
America. 

The  genus  Megaderma  (the  broad-winged  bats)  has  the  leaf-like  mem- 
brane of  the  nose  more  complicated  than  that  of  Phyllostoma.  The  ears 
are  very  large,  and  united  on  the  top  of  the  head.  The  tongue  and  lips 
are  smooth;  the  inter-femoral  membrane  is  entire,  and  the  tail  absent. 
There  are  four  incisors  below,  but  none  above.  The  genus  belongs  entirely 
to  the  old  continent ;  species  are  found  in  Africa  and  in  the  Indian  Archi- 
pelago.    From  the  latter  locality  is  AT.  lyra  (pL  117,  ßg,  7). 

The  genus  Plecotus  (long-eared  bats)  has  ears  larger  than  the  head,  and 
united  on  the  cranium  as  is  the  case  in  Megaderma.  P.  timoriensis 
(pL  117,  ßg.  2)  belongs  here.  Two  species  of  this  genus  inhabit  North 
America,  one  in  the  southern  States  (P.  lecontii),  and  the  other  in  Oregon 
(P.  toumsendi). 

In  the  genus  Rhinolophus  (the  horse-shoe  bats),  the  nose  is  furnished 
with  very  complex  crests  and  membranes  laid  upon  the  chanfrain,  pre- 
senting the  figure  of  a  horse-shoe ;  the  tail  is  long,  and  placed  in  the 
inter-femoral  membrane.  This  genus  is  very  numerous  in  species,  all  of 
which  belong  to  the  old  continent;  example,  R.  ferrum  equinum  {pi.  117, 
ßg.  6).  A  fossil  species  very  nearly  allied  to  it  is  found  in  the  tertiary 
deposits  of  Germany. 

In  the  genus  Nycteris  (cheek-pouched  bats)  the  forehead  is  furrowed  by 
a  longitudinal  groove,  which  is  even  marked  upon  the  cranium,  and  bor- 
dered by  a  fold  of  the  skin  which  partly  covers  it.  The  nostrils  are  simple; 
there  are  four  incisors  above  and  six  below ;  the  ears  are  large  and  separated, 
and  the  tail  involved  in  the  inter-femoral  membrane.  The  species  are  Afri- 
can and  Asiatic. 

The  genus  Nyctophilus  includes  only  one  species,  which  inhabits  the 
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udands  of  the  South  Seas.  There  are  two  incisors  abore»  elongated«  coni- 
cal, and  indented ;  and  six  below,  equal  and  trifid,  with  rounded  lobes ;  the 
tail  projects  a  little  beyond  the  inter-femoral  membrane« 

The  genus  Desmodus  (curved-tooth  bats)  inhabits  tropical  America,  where 
three  species  are  known ;  the  character  of  the  genus  resides  in  the  peculiar 
formation  of  the  teeth. 

In  the  genus  Rhinopoma  (lid-nosed  bats)  the  groove  on  the  forehead  is 
ie»  distinctly  marked  than  in  Nycteris  ;  the  nostrils  are  placed  at  the  end 
of  the  snout,  above  which  is  a  little  leaf;  the  ears  are  united;  the  tail 
extends  far  beyond  the  membrane.  One  species  only  is  known,  principally 
found  in  the  pyramids  of  Egypt. 

The  genus  Taphozous  (wing-pouched  bats)  is  distinguished  by  a  little 
prolongation  of  the  membrane  of  the  wings,  which  forms  a  sort  of  sac  near 
the  carpus.  The  head  is  pyramidal ;  no  recurved  leaf  is  attached  to  the 
nostrils ;  there  is  a  smidl  rounded  pit  on  the  nose.  Nine  ^cies  of  this 
genus  are  known,  some  of  which  belong  to  the  Old,  and  some  to  the  New 
World.     One  particular  species  was  discovered  in  the  catacombs  of  Egypt 

The  genus  Mormoops  contains  but  one  species,  proper  to  the  tropical 
region  of  the  New  World,  distinguished  in  having  on  each  side  of  the  nose 
a  triangular  leaf,  which  extends  to  the  ears.  There  are  four  incisors  in 
each  jaw,  the  superior  tolerably  large,  the  inferior  trilobate  ;  the  cranium  is 
raised  like  a  pyramid  above  the  snout.  One  species  only,  which  inhabits 
tropical  America. 

Fam.  2.  VESPERTiLioNiDiB.  The  genus  VespertUio  (bats  pn^r)  has  a 
snout  deprived  of  leaf,  or  any  other  peculiar  appendage  ;  the  ears  are  sepa- 
rated, and  independent  from  each  other ;  the  tail  is  contained  in  the  mem- 
brane between  the  hind  limbs.  This  genus  is  the  most  numerous  in  species, 
and  is  found  in  both  the  Old  and  New  Worlds.  Seven  are  described  from 
North  America,  from  the  Atlantic  to  the  Rocky  Mountains,  known  as  hoary 
bat  (F.  pruinosus),  little  brown  bat  {V.  snbuhUus),  silver-haired  bat  (F. 
noctivagans),  in  the  Northern,  Middle,  and  Western  States;  others  are 
found  in  the  Carolinas  and  Virginia. 

Of  European  bats  we  mention  the  common  bat  of  Europe,  F.  muriniu 
(pi  Illy  fig,  5);  F.  noctula  {pL  117,  fig.  8);  and  the  serotine  bat,  V.serati' 
nusipL  mfig4). 

The  genera  Emballonura  (long-nosed  bats)  and  NycHcyus  (roquet  d<^- 
bats)  include  numbers  of  species  allied  to  VespertUio,  and  peculiar  to  the 
tropical  regions  of  both  the  Old  and  New  WorWs. 

The  genus  FSiria  (fury  bats)  is  composed  of  one  species  from  tropical 
America,  which  differs  generically  from  all  others. 

Of  the  genus  Vespertilio  proper,  several  fossil  species  have  been  described 
from  the  tertiary  strata  of  the  Old  World,  one  of  which  is  very  nearly  allied 
to  the  common  bat  of  the  same  hemisphere. 
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Group  %     Fi^givorn. 

The  frugivorous  tribe  of  bats  has  no  represenlalives  in  the  New  World  ; 
the  few  genera  of  which  it  is  composed  belong  chiefly  to  tropical  Asia. 
They  have  molar  teeth,  with  rounded  eminences  for  bruising  and  grinding 
their  food;  their  intestinal  canid  is  very  long,  in  some  instances  seven  times 
as  long  as  the  body  itself,  indicating  that  these  animals  were  destined  to  sub- 
8ist>  in  part  at  least,  upon  vegetable  diet.  Like  many  of  the  monkeys,  how* 
ever,  they  are  probably  omnivorous  in  some  degree,  feeding  chiefly  upon 
fruits,  but  pursuing  small  birds,  or  large  soft-bodied  insects,  which  may  be 
obtained  without  much  difficulty.     This  tribe  contains  but  one  family, 

Fam,  Pteropodioje,  Is  characterized  by  the  entire  absence  of  the  noaft^ 
leaf,  the  simplicity  of  the  ears,  the  shortness  of  the  tail  The  flesh  of  many 
of  the  frugivorous  bats  h  eaten  as  a  dainty  by  the  inhabitants  of  the  coun- 
tries in  which  they  are  found,  having  a  flavor  which  has  been  compared  to 
that  of  the  hare  and  partridge.  Possibly  some  of  the  largest  kinds  were 
known  to  the  ancients,  and  gave  rise  to  the  fabulous  account  of  the  harpy. 

The  genus  Pleropiis  (roussette  bats)  belong«  exclusively  to  the  Old 
World,  and  comprehends  numerous  species.  There  are  trenchant  incisors 
in  each  jaw,  and  the  molars  have  flat  crowns;  the  food  consists  chiefly  of 
f[Tiits,  of  which  these  animals  destroy  large  quantities;  they  pursue  birds  and 
small  quadrupeds  with  much  success.  This  genus  includes  the  largest 
species  known  of  bats  ;  their  flesh  is  eaten;  they  inhabit  the  East  Indies. 
The  tail  is  absent,  or  nearly  so;  the  membranous  expansion  is  deeply 
notched  between  the  legs ;  the  snout  is  simple,  somewhat  elongated,  and  the 
nostrils  widely  separated;  the  ears  are  of  a  middling  size.  The  specie« 
belong  to  Asia  and  the  Indian  Archipelago. 

The  common  rouseette  (P.  vulgaris)  is  represented  on  pi.  117,  fig.  9. 
These  animals  generally  preserve  a  perfect  silence  during  the  day;  but  if 
disturbed,  they  will  emit  sharp  piercing  shrieks. 

The  genus  Hmyyia  (tube-nosed  roussette)  comprehends  a  single  specie», 
which  inhabits  Timor,  It  is  a  singular  looking  bat,  having  nostrils  pro- 
jecting in  a  kind  of  cylinder,  and  a  claw  on  the  fore-finger. 

The  genus  Cephahles  contains  also  a  single  species,  from  tropical  Asia. 
The  membranes  of  their  wings,  instead  of  meeting  at  their  flanks,  are  joined 
to  each  other  on  the  middle  of  the  back,  to  which  they  adhere  by  a  vertical 
and  longitudinal  partition. 

The  genus  Atacrßghssa  (great- ton gued  roussette)  is  very  closely  allied  to 
Pteropus.  It  is  characterized  by  the  extreme  length  of  the  head^  the 
absence  of  false  molars,  the  great  development  of  the  posterior  molar,  and 
the  extensile  tongue.     One  species,  from  tropical  Asia. 

The  genns  Pacht/ soma  (stout- bodied  roussette)  is  composed  of  at  least 
six  species,  which  resemble  Pteropus,  and  are  found  inhabiting  tropical 
Asia. 
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Obdbb  7.    Caknivoba. 
Group  h    Pinnipedia. 

The  seals,  which  constitute  this  group,  were  for  a  long  time  not  distin- 
guished from  the  herbivorous  Cetacea,  the  name  of  sea-cow,  now  restricted 
to  Manati,  being  indifferently  applied  to  them,  with  those  of  sea-calf,  sea- 
dog,  sea-bear,  sea-lion,  &c.  Seals,  as  already  remarked,  are  also  among 
those  curious  animals  which  have  given  rise  to  the  stories  of  the  mermaids 
of  our  forefathers,  their  head  generally  bearing  some  resemblance  to  that  of 
a  dog,  whose  intelligence  (we  are  told)  and  soft  expressive  look  they  also 
possess.  Some  species  have  very  inconspicuous  ^ars,  and  others  have 
merely  an  auditory  aperture ;  their  jaws  are  furnished  with  strong  teeth, 
consisting  of  incisors,  canines,  and  molars,  all  well  adapted  for  seizing,  hold- 
ing, and  crushing  the  scaly  and  slippery  prey  upon  which  they  feed.  The 
tongue  is  smooth,  and  slightly  notched  at  the  end ;  the  feet  are  formed  for 
swimming ;  the  front  pair  is  enveloped  in  the  skin  of  the  body  as  far  as  the 
tarsus,  and  the  hinder  pair,  which  is  flattened  and  directed  backwards,  is 
enveloped  almost  to  the  heel.  All  the  feet  have  five  toes,  the  anterior  ones 
regularly  decreasing  in  length  from  the  thumb  to  the  little  toe ;  while  in  the 
hinder  feet  the  thumb  and  the  last  toe  are  the  longest,  and  the  intermediate 
ones  the  shortest  The  tail  is  short,  and  when  the  animal  is  out  of  the 
water,  is  generally  concealed  by  the  hind  legs  pressing  close  to  it  When 
they  dive,  they  close  their  nostrils  by  a  kind  of  valve ;  and  the  large  venous 
sinus  in  the  liver  must  assist  them  in  diving,  by  rendering  respiration  less 
necessary  to  the  circulation  of  the  blood,  which  in  them  is  very  abundant 
and  very  dark  colored. 

These  animals  pass  the  greater  portion  of  their  time  in  the  water,  never 
landing  except  for  the  purpose  of  basking  in  the  sun  and  suckling  their 
young.  They  are  excellent  swimmers,  having  an  elongated  body ;  a  very 
movable  dorsal  spine  provided  with  muscles  that  strongly  flex  it ;  a  narrow 
pelvis ;  short  hairs  that  adhere  closely  to  the  skin. 

The  Pinnipedia  form  but  one  family,  that  of  Phocid»,  since  we  have 
removed  the  walruses  from  this  group. 

Fam.  PnociDiB,  or  the  Seals,  have  six  pr  four  incisors  above,  four  or 
two  below,  pointed  canines,  and  grinders  from  twenty  to  twenty-four,  all 
trenchant  or  conical,  and  without  any  tuberculous  part  whatever ;  five  toes 
to  all  the  feet 

The  genus  Phoca  includes  the  species  deprived  of  external  ears,  provided 
with  pointed  incisors;  all  their  toes  enjoy  a  certain  degree  of  motion, 
and  are  terminated  by  pointed  nails,  planted  at  the  edge  of  the  membrane 
which  unites  them.  When  the  number  of  incisors  is  six  above  and  four 
below,  we  have  then  the  sub-genus  Cahcepkala,  of  which  the  common  s^al, 
Phoca  vitulina  {pL  114,  ßg.  2),  is  an  example.  It  is  from  three  to  five  feet 
in  length ;  found  on  the  coast  of  Europe  in  great  herds.  When  the  incisors 
are  four  above  and  four  below,  and  the  molars  deeply  notched  into  three 
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points,  as  in  the  Phoca  leptonix,  from  the  Australian  seas,  we  have  the  sub- 
genus SUnorhynchus,  The  sub-genus  Pelagut  has  four  incisors  above  and 
four  below  associated  to  grinders  with  obtuse  cones,  with  a  slightly  marked 
heel  before  and  behind,  as  in  Phoca  monacha  (the  monk),  from  the  Mediter- 
ranean. When  there  are  four  incisors  above  and  only  two  below,  the 
molars  or  grinders  compressed,  slightly  trilobate,  and  supported  by  thick 
roots,  the  species  belong  to  the  sub-genus  Stemmatopus.  The  hooded  seal 
(Ph.  cristata),  which  is  an  example  of  the  last  sub-genus  and  an  inhabitant 
of  the  Arctic  Ocean,  has  been  noticed  on  the  shores  of  New  England.  It 
is  seven  or  eight  feet  long ;  possesses  a  piece  of  loose  skin  cm  the  head, 
which  can  be  inflated  at  the  pleasure  of  the  animal,  and  is  drawn  over  the 
eye  when  it  is  menaced,  at  which  time  the  nostrils  also  are  inflated  like 
bladders.  Lastly,  when  the  incisors  are  four  above  and  two  below,  but  the 
molars  obtuse  and  conical,  and  the  snout  resembling  a  short  movable  pro- 
boscis, the  sub-genus  is  called  Macrorhinus,  to  which  the  largest  known 
seal  {Phoca  leonina)  must  be  referred.  This  is  the  sea  lion,  or  sea  wolf» 
or  sea  elephant  of  the  various  writers.  It  is  from  twenty  to  twenty-five 
feet  in  length.  Common  in  the  northern  latitudes  of  the  Pacific  Ocean. 
It  constitutes  an  important  object  of  the  fisheries,  on  account  of  the  oil 
which  it  yields  abundantly. 

The  genus  Otaria  is  composed  of  seals  with  external  ears,  and  besides 
the  four  superior  middle  incisors  have  a  double  cutting  edge,  a  circumstance 
hitherto  unknown  in  any  animal ;  the  external  ones  are  simple  and  smaller,* 
and  the  four  inferior,  bifurcated.  The  molars  are  simply  conical,  and  the 
toes  of  the  fore  feet  almost  immovable ;  the  membrane  of  the  hind  feet 
lengthened  out  into  a  slip  behind  each  toe ;  all  the  nails  are  flat  and  slender. 
The  sea  bear  (O.  ursina),  eight  feet  long,  is  from  the  North  Pacific  Ocean. 
Another  species  (O.  juhata)  is  from  fifteen  to  twenty  feet  in  length ;  found 
'  in  all  the  Pacific  Ocean. 

Fossil  remains  of  seals  proper  (Phoca)  have  been  discovered  in  the 
tertiary  beds  of  Europe,  and  referred  to  three  different  species,  with  others 
not  yet  determined. 

There  is  also  a  form  found  in  Grermany  which  differs  more  widely  from 
the  seals  proper,  and  for  which  the  genus  Pachyodon  has  been  proposed, 
the  full  characteristic  of  which  has  not  as  yet  been  made  known. 

The  genus  Phocodon  is  another  extinct  genus,  peculiar  to  North  America 
and  Europe,  which,  when  first  discovered  among  us,  was  described  as  a 
gigantic  reptile,  and  received  the  name  of  Basilosaurus.  Subsequently  it 
was  found,  by  the  structure  of  its  teeth  and  the  manner  in  which  the  latter 
were  implanted  in  the  jaw,  to  belong  to  the  class  of  Mammalia,  and  to  come 
near  the  aquatic  tribe.  By  some,  however,  it  is  erroneously  placed  among 
herbivorous  cetaceans.  The  general  character  of  the  teeth  reminds  us  of  those 
of  the  seals  (Phoca),  whence  the  name  of  Phocodon.  They  have  also  the 
external  appearance  of  the  teeth  of  some  sharks,  and  the  name  of  Squalodon 
was  suggested  for  them  by  a  French  naturalist,  who  had  found  apme  of 
them  in  the  tertiary  deposits  of  Bordeaux.  Zeuglodon  is  another  appella- 
tion for  these  remains,  alluding  to  the  structure  of  the  teeth.    One  species 
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is  from  the  tertiary  deposits  of  Alabama,  which  must  have  reached  a  very 
large  size.     Another,  smaller,  is  from  South  Carolina. 

The  TrichechidcB,  or  walruses,  which  we  have  already  described  among 
Herbivora,  were  formerly  placed  near  the  seals  among  Pinnipedia. 

The  family  of  Hydrarchida  was  established  for  an  extinct  genus  (Hydrar- 
chos),  which  at  first  was  supposed  to  have  been  the  most  gigantic  creature 
ever  called  into  existence.  Indeed  it  was  one  of  the  largest  at  the  time 
when  it  lived,  but  its  remains  have  been  found  to  belong  to  the  genus 
Basilosaunis,  or  Phocodon. 


Group  2.     Unguieulata. 

This  group  is  composed  of  those  mammals  whose  food  consists  chiefly 
of  flesh,  generally  of  a  living  prey,  which  they  devour  with  more  or  less 
avidity.  Some  of  them,  however,  the  bears  for  example,  have  almost  a 
frugivorous  diet,  eating  flesh  only  by  necessity.  To  these  habits  corre- 
spond a  set  of  teeth  fitted  for  the  wants  of  the  animals.  The  incisors  and 
canines  are  adapted  to  seize  a  prey  to  the  best  advantage,  and  the  molars 
to  tear  it  into  pieces.  The  limbs  are  sometimes  short,  and  sometimes 
moderately  long,  never  out  of  proportion ;  always  strong  built,  either  for 
the  purpose  of  running  after  prey  or  of  leaping  upon  it.  The  Unguiculata 
may  be  divided  into  two  tribes. 

Tribe  1.     Plantigrada, 

The  animals  of  this  tribe,  when  walking,  place  the  whole  sole  of  the  foot 
on  the  ground,  a  circumstance  which  enables  them  to  stand  vertically 
upon  their  hind  feet.  They  partake  of  the  slowness  and  nocturnal  life 
of  the  Insectivora.  They  are  all  provided  with  five  toes  to  each  foot. 
Most  of  those  that  inhabit  cold  countries  pass  the  winter  in  a  state  of 
torpor. 

Fam.  1.  UasiDis,  contains  but  one  genus,  Ursu$  (or  bears),  characterized 
by  a  large  head,  a  body  and  limbs  large  and  powerful,  the  body  itself 
covered  with  long  and  shaggy  hairs.  The  tail  is  very  short.  There  is  no 
^andular  pouch.  The  number  of  the  molars  is  variable,  the  four  last  are 
large  and  tuberculous.  Several  species  of  bears  are  found  in  North 
America.  In  common  with  the  old  continent  there  is  the  polar  white 
bear,  U,  maritimus  {pL  114,  fig.  11),  which  inhabits  the  Arctic  seas. 
The  black  bear,  U.  americanus  {pi.  116,  fig.  10),  inhabits  the.  east  and 
north  of  the  United  States,  whilst  in  the  western  regions  we  have  the 
grisly  bear  (Z7.  ferox).  The  brown  bear  of  Europe  (17.  arclos)  is  rejM'e- 
sented  in  pi.  116,  fig.  9.  Several  other  black  bears  are  found  in  the  East 
Indies. 

The  species  of  this  genus  were  very  numerous  during  the  tertiary  epoch, 
and  their  remains  are  found  in  nearly  all   bone  caverns,  especially  in 
Europe.    They  have  also  existed  in  Brazil  and  the  East  Indies. 
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The  genus  Amphiarctos  is  nearij  allied  to  the  bears,  from  which  it  differs 
by  the  structure  of  the  jaws,  in  which  there  is  one  tooth  less.  Only  one 
species  is  known  from  the  Sivalic  Mountains. 

Fam.  2.  PRocTONiDiB.  United  by  some  with  the  preceding,  this  family 
is  composed  of  animals  generally  smaller  than  the  bears.  They  have  the 
general  appearance  of  the  latter  in  miniature,  but  are  provided  with  a  long 
tail,  which  bears  have  not. 

The  genus  Procyon  (racoon)  has  a  short  and  triangular  head,  which  gives 
to  it  a  fox-like  appearance.  The  snout  is  tapering,  and  projects  consider« 
ably  beyond  the  mouth.  The  ears  are  small.  The  tail  long  and  bushy, 
not  prehensile.  The  feet  are  five-toed,  armed  with  large  and  strong  nails. 
There  is  a  glandular  pouch  on  each  side  of  the  vent.  The  habits  are  noc- 
turnal. In  eastern  North  America  but  one  species  of  this  genus  is  found, 
the  racoon  (P.  lotor),  more  common  in  the  middle  and  southern  States 
than  in  the  northern.  It  is  a  restless,  mischievous  animal,  feeding  on  wild 
and  domesticated  fowls,  frogs,  lizards,  fish,  and  insects ;  it  is  very  fond  oi 
oysters.  Most  usually  found  in  low  wooded  swamps.  A  second  species  is 
found  in  California. 

The  remains  of  an  extinct  species  of  racoon  were  found  in  Illinois. 

The  genus  Ailurus  (panda)  includes  a  racoon-like  species  from  tropical 
Asia. 

The  genus  Ictides  or  Arctitis  (benturong)  is  also  composed  of  East 
Indian  species  related  to  the  racoon  by  their  teeth.  Their  body  is  covered 
with  long  hair,  and  there  is  a  tuft  to  each  ear.  The  tail  is  long,  hairy, 
and  has  a  propensity  to  curl,  as  if  prehensile. 

The  genus  Nasua  (coati)  belongs  to  the  tropical  zone  of  America.  It 
contains  six  species,  remarkable  for  their  long  and  flexible  snout,  by  which 
they  are  at  once  distinguished  from  the  racoons.  The  feet  are  semi- 
palmated,  notwithstanding  which  they  climb  trees.  Their  long  claws  are 
used  for  digging.  The  brown  coati  (iV.  ruf  a)  is  represented  in  pL  113, 
ßg,  15.  A  fossil  species  of  this  genus  occurs  in  the  caverns  of  BrazS. 
Another  is  found  in  the  south  of  Europe. 

The  genus  Meks  (badger)  is  provided  with  rather  large  and  strong  canines. 
Two  of  the  upper  molars  are  deciduous  and  fall  off  when  the  animai  is  sfill 
very  young,  so  that  four  only  are  left  in  the  adult.  The  nose  is  »omewh«t 
elongated  and  obtuse  at  the  point ;  the  ears  are  short  and  round  ;  the  eyes 
small;  the  legs  short.  There  are  transverse  glandular  follicles  between 
the  anus  and  the  base  of  the  tail  which  dischai^e  a  fetid  odor. 

The  American  badger  {M.  labradorica)  belongs  to  this  genus.  The 
European  badger  (M.  vulgaris)  is  figured  on  pi,  116,  ßg,  2. 

Three  fossil  species  of  this  genus  are  on  record  as  having  been  found  in 
the  old  continent. 

The  extinct  genus  Trochichis  is  intermediate  between  Meles  and  Gulo. 
It  is  composed  of  a  single  species  which  inhabited  Switzerland  during  the 
tertiary  epoch. 

The  genus  Oulo  (glutton)  has  a  head  of  moderate  length,  an  elongated 
body  supporting  short  legs,  a  bushy  tail,  feet  with  five  deeply  divided  toesi 
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terminated  by  long  curved  nails.  Some  species,  instead  of  a  glandular 
pouch,  have  a  simple  fold  beneath  the  tail.  The  habits  are  nocturDaL 
Four  species  of  this  genus  are  known :  the  wolverine  or  glutton  {Gtdo 
luscus)  existing  in  the  arctic  regions  of  both  hemispheres,  another  in  Africa, 
and  two  in  tropical  America. 

"  This  animal,"  says  Bufibn,  who  kept  one  alive  for  several  months,  *  i« 
pretty  wild ;  he  avoids  water,  and  dreads  horses,  and  men  dressed  in  black. 
He  moves  by  a  kind  of  leap,  and  eats  pretty  voraciously.  After  taking  a 
full  meal,  he  covers  himself  in  the  cage  with  straw.  When  drinking  he 
laps  like  a  dog.  He  utters  no  cry.  After  drinking  he  throws  the  remainder 
of  the  water  on  his  belly  with  his  paws.  He  is  almost  perpetually  in  motion. 
If  allowed  he  would  devour  more  than  four  pounds  of  flesh  in  a  day ;  he 
eats  no  bread,  and  devours  his  food  so  voraciously,  and  almost  without 
chewing,  that  he  is  apt  to  choke  himself." 

The  French  name  of  Olouton  is  an  allusion  to  its  avidity  in  swallowing 
its  food. 

There  is  one  fossil  species  of  the  genus  Gulo  from  central  Europe,  and 
another  from  the  Brazilian  caverns,  if  it  belongs  not  to  another  genus. 

The  genus  Taxotherium  is  extinct,  and  contains  but  one  species  from 
the  tertiary  basin  of  Paris.  It  belongs  undoubtedly  to  this  family,  and 
comes  perhaps  nearer  to  Procyon  than  to  any  other  genus. 

The  genus  Ratelus  (the  ratel)  approaches  the  cats  by  its  teeth,  while  its 
whole  exterior  is  that  of  the  grison  or  badger.  The  legs  are  short,  five 
toes  to  each,  and  the  nails  very  strong.  One  species,  of  the  size  of  the 
badger,  inhabits  the  Cape  of  Good  Hope,  where  it  digs  up  the  earth  with 
its  long  claws  in  search  of  the  honeycomb  of  the  wild  bees. 

Fam.  3.  Cercoleptid^.  Composed  only  of  one  species,  known  by  the 
name  of  potto  in  tropical  America  and  the  West  Indies.  It  constitutes  the 
genus  Cercokptes,  which  gave  its  name  to  the  family.  It  has,  according 
to  Cuvier,  a  plantigrade  walk,  and  possesses  a  prehensile  tail.  It  climbs, 
like  a  lemur,  with  agility,  is  nocturnal  in  its  habits,  and  feeds  also  on  some 
vegetable  substances,  and  we  are  told  by  Humboldt  that  it  is  fond  of  the 
honey  of  wild  bees.     It  has  puzzled  all  the  systematic  writers. 

Fossil  remains  found  in  France,  described  under  the  name  of  Pakect/on, 
seem  to  belong  to  this  family,  or  rather  the  Procyonidae,  if  the  present  one 
is  a  mere  deviation  from  the  latter.  The  only  species  known  had  been 
previously  named  Arctocyon  primcevus. 

Again,  in  the  Brazilian  caverns,  there  are  remains  found  which  bear  the 
same  relation  to  this  tribe  as  the  preceding  genus.  The  genus  Amphicyoii 
has  been  proposed  for  them.    It  contains  several  species. 

Tribe  2.     Digitigrada. 

The  animals  of  this  group,  instead  of  placing  the  whole  of  the  foot  on  the 
ground,  walk  on  the  ends  of  their  toes.  None  of  them  pass  the  winter  in  a 
torpid  state. 

Fam.  1.  MusTELiDA.  The  body  is  long  and  vermiform,  with  short 
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feet.  The  necic  is  elongated.  The  ears  are  short  and  rounded.  The 
tail  is  long,  but  rarely  bushy;  generally  difiusing  a  strong  odor,  which 
in  some  genera  becomes  a  defensive  weapon.  Five  genera  of  this  family 
are  found  in  North  America :  Putorius,  Mephitis^  Mustela,  Lutra,  and 
Enhydra. 

The  genus  Mustela  (the  weasel  proper)  is  characterized  by  a  small  and 
oval  head ;  a  snout  rather  large  ;  ears  short  and  round ;  a  long  and  vermi- 
form body ;  a  tail  usually  long  and  cylindrical ;  the  legs  short,  each  foot 
provided  with  five  toes,  armed  with  sharp,  crooked,^  and  slightly  retractile 
claws.  There  is  no  anal  pouch,  but  a  small  gland  which  secretes  a  thickish 
offensive  fluid.  The  fur  is  very  fine.  There  are  four  carnivorous  teeth  on 
each  side  of  the  upper  jaw,  and  the  last  carnivorous  tooth  on  the  lower  jaw 
has  a  round  lobe  on  the  inner  side.  Several  species  of  this  genus  are  found 
in  North  America,  but  the  largest  number  belong  to  the  old  world.  The 
weasel,  fisher,  or  pekan  (M.  canadensis),  as  all  these  names  are  indif- 
ferently applied,  formerly  very  common  in  every  part  of  the  northern  and 
middle  States,  has  greatly  diminished  and  is  still  diminishing  in  number 
with  the  increased  population   of  the  country.     It  frequents  the  water 


The  common  marten,  M.  martes  (pL  116,  fig.  3),  inhabits  the  woods. 
It  is  extensively  hunted  in  the  Adirondack  region  of  northern  New  York, 
where  it  is  called  sable.  The  beech  marten  of  Europe,  M.  foina  {pi  116, 
fi^,  4).  The  sable  {M,  zibellina),  which  inhabits  Siberia,  is  highly  valued 
for  its  rich  fur. 

Of  this  genus  several  fossil  species  have  been  described,  the  remains  of 
which  are  found  in  the  Old  World. 

The  genus  PaUsogak  comes  nearest  to  Mustela,  from  which  it  is  gene- 
rically  distinct  in  the  structure  of  the  teeth.  Two  extinct  species  are 
found  in  Wirtemberg. 

The  genus  Putorius  is  composed  of  species  generally  small  in  size,  which 
seldom  climb  trees  like  the  martens.  They  emit  a  fetid  odor,  and  have 
nocturnal  habits.  They  differ  from  the  martens  in  having  one  tooth  less 
on  each  side  of  the  upper  jaw ;  their  snout,  short  and  blunt,  is  also  shorter 
and  thicker  than  that  of  the  marten.  Their  head  is  small  and  oval  ;  their 
ears  short  and  round ;  their  body  long  and  vermiform ;  their  neck  elon- 
gated ;  their  legs  short.  There  are  five  toes  on  each  foot,  armed  with 
sharp  crooked  claws ;  the  tail  is  long  and  cylindrical.  Five  species  of  this 
genus  inhabit  North  America,  and  twice  that  number  are  found  on  the 
eastern  continent.  The  mink  (P.  visori)  is  spread  nearly  all  over  North 
America,  inhabiting  water  courses,  and  exceedingly  destructive  to  poultry. 
The  ermine,  P.  erminea  {pi.  116,  fig.  8),  which  becomes  white  in  winter, 
except  the  tip  of  the  tail,  which  is  always  black,  inhabits  the  northern  por- 
tions of  both  continents.  The  American  one  has  been  described  as  a 
distinct  species. 

The  common  polecat  of  Europe,  Mustela  putorius  {pi.  116,  fig.  5) ;  the 
European  weasel,  P.  vulgaris  {pi.  116,  fig.  7);  and  the  ferret,  P.  furo 
{pi  116,  fig.  6),  belong  to  this  genus. 
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The  genus  Putorius  had  representatives  during  the  last  period  of  the 
tertiary  epoch  only ;  a  few  only  are  known. 

The  genus  Mephitis  (skunk)  is  composed  of  species  emittrng  a  very  strong 
odor  from  a  liquid  secreted  by  anal  glands.  They  burrow  in  the  ground,  or 
dwell  in  fissures  of  rocks,  living  on  poultry,  birds'  eggs,  small  quadrupeds, 
and  insects.  Large  families  are  occasionally  found  in  the  same  hole.  The 
head  in  this  genus  is  short,  the  nose  somewhat  projecting,  and  the  snout 
generally  blunt.  The  body  is  usually  covered  with  long  hair,  very  long  on 
the  tail.  There  are  five  toes  to  each  foot ;  the  toes  of  the  fore  feet  armed 
with  long  and  curved  hails,  indicating  the  habit  of  burrowing  in  the  earth. 
In  walking  the  heel  is  very  little  raised ;  they  are  semi-plantigrade.  The 
species  of  this  genus  are  quite  numerous,  most  of  them  are  South  Americaa 
or  Mexican ;  three  are  found  in  North  America.  The  common  American 
skunk  (3f.  chinga)  is  one  of  them.  The  two  others  are  also  found  in 
Mexico.  Of  the  genus  Mephitis,  the  only  fossil  remains  which  are  known 
indicate  one  species  in  the  caverns  of  Brazil. 

The  genus  Mydaus  includes  a  species  firom  Java  (M  meliceps)^  diiiering 
from  the  skunk  by  a  truncated  snout  resembling  that  of  the  hog. 

The  genus  Palceomephitis  resembles  very  much  Mephitis,  but  differs 
from  it  by  a  broader  and  more  depressed  skull.  A  single  species  is  known, 
from  the  fresh  water  strata  of  Wirtemberg. 

The  genus  Lutra  (the  otters)  is  distinguished  from  all  the  preceding 
genera  of  the  same  family  by  palmated  feet,  and  a  horizontally  flattened 
tail.  The  head  is  broad  and  rounded,  terminated  by  a  blunt  snout.  The 
ears  are  very  short,  as  well  as  the  legs.  The  body  itself  is  robust  They 
have  aquatic  habits,  live  along  the  banks  of  streams,  and  feed  upon  fishes. 

The  common  otter  of  Europe  (L.  vulgaris)  is  represented  on  pi.  113, 
fig:  16.  We  have  one  species  in  North  America,  Z.  canadensis  {pi,  114, 
fig.  10),  very  nearly  allied  to  it.  Other  species  of  this  genus  occur  in 
Brazil  and  in  the  East  Indies. 

The  genus  Lutra  had  several  species  in  the  tertiary  fauna  of  Europe,  one 
of  which  is  the  type  of  GeofTroy's  genus  Potamotheritim. 

The  genus  Enhydra,  which  embraces  the  sea  otter,  is  characterized  by 
six  incisors  above,  as  is  usually  the  case,  but  only  four  beneath.  The  body 
is  very  long,  otherwise  resembling  the  preceding  genus. 

Enhydra  marina  is  found  in  North  America  along  the  Pacific  coast.  At 
one  time  the  fur  of  this  animal  was  the  most  valuable  known. 

Fam.  2.  VivEBBiDJB.  This  family  is  composed  of  small  but  purely  carni- 
vorous animals,  chiefly  distinguished  from  the  Mustelidae  Q€  weasels  in 
their  external  characters.  They  have  an  anal  pouch  more  or  li&ss.  developed,, 
which  serves  to  secrete  an  unctuous  matter,  in  some  species  highly 
odoriferous.  Their  tongue  is  rough,  with  sharp  papillae.  This  family  is 
nearly  absent  in  North  America ;  a  single  species  is  found  in  its  warmer 
portions. 

In  the  genus  Viverra  (the  civets)  the  anal  pouch  is  deep,  and  divided 
into  two  sacs ;  the  abundant  pomade,  which  is  secreted  by  the  glands  of 
the  pouch,  has  a  strong  musky  odor,  and  is  an  article  of  oonuneroe,  used 
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oy  the  perfumers.    It  is  less  employed  since  musk  has  become  kziown.    The. 
pupil  is  round  during  the  daytime :  the  claws  are  semi-retractile.     The 
species  of  this  genus  and  the  following  are  chiefly  Asiatic  and  African ;  a 
few  are  met  with  in  the  south  of  Europe. 

In  the  genus  Genetta  (the  genets),  the  pouch  is  reduced  to  a  slight 
depression,  scarcely  perceptible,  although  secreting  and  emitting  an  odor. 
In  the  daytime  the  pupil  forms  a  vertical  fissure ;  the  nails  are  completely 
retractile»  as  in  the  cat. 

The  genus  Paradoxurus,  with  a  general  resemblance  to  the  genets,  has 
the  limbs  stouter,  and  the  feet  semi-palmated.  But  what  distinguishes  it 
more  particularly  is  the  tail ;  when  it  is  straight,  as  it  is  ever  carried,  it 
is  nevertheless  twisted  from  right  to  left  towards  its  extremity.  Only  one 
species  is  known,  and  this  inhabits  the  East  Indies. 

The  genus  Herpestes  contains  an  animal,  the  Ichneumon,  well  known  by 
the  ancients,  and  celebrated  in  Egypt,  where  it  was  considered  as  sacred, 
and  many  fables  attached  to  its  history.  It  hunts  chiefly  for  the  eggs  of 
the  crocodile,  and  thus  destroys  a  great  many  of  these  reptiles.  It  feeds 
also  on  all  sorts  of  small  animals.  Other  species  are  found  near  the  Cape 
of  Good  Hope,  and  others  in  Asia. 

The  genus  Ryzcena  (suricate)  is  composed  of  two  species  from  tropical 
Africa,  resembling  the  ichneumon,  but  having  only  four  toes  to  each  foot. 

The  genus  Bassaris  includes  only  one  species  (B,  astuta),  from  Central 
America,  Mexico,  and  Texas.  In  the  latter  country  it  is  called  civet  cat 
The  head  is  short  and  pointed  ;  the  ears  long  and  oblong ;  the  tail  as  long 
as  the  body.     The  sole  of  the  feet  is  hairy. 

The  family  of  Viverridae  was  represented  in  the  tertiary  fauna  by  several 
species  belonging  to  the  genera  Viverra  and  Genetta,  and  one  to  the  genus 
Herpestes,  all  of  which  have  inhabited  Europe.  Other  fragments  yet  unde- 
scribed  seem  to  indicate  that  this  family  has  existed  in  the  East  Indies  and 
New  Holland.     No  living  species  exist  in  our  days  in  Australia. 

Fam.  3.  CANiDiE.  The  snout  is  elongated  and  naked.  The  ears  are 
moderately  large,  and  the  tail  mostly  bushy.  The  fore  feet  with  five,  the 
hind  feet  with  four  retractile  claws.  They  frequently  feed  on  carrion. 
The  dogs,  wolves,  and  foxes  belong  to  this  family,  of  which  several  species 
are  found  in  North  America. 

The  fossil  Canid®  are  numerous,  especially  those  species  belonging  to  the 
great  genus  Canis,  of  which  about  twenty  species  have  been  described. 
Some  of  them  were  undoubtedly  wolves  and  foxes  as  well  as  dogs,  and 
itthabited  not  only  the  European  continent,  but  also  Asia  and  Brazil. 
Several  extinct  genera  have  been  noticed,  as  follows. 

The  genus  Speothoi  is  nearly  related  to  the  dogs ;  the  teeth  are  nearer 
each  other,  and  the  snout  less  elongated.  A  single  species  is  known,  from 
the  Brazilian  caverns. 

The  genus  Palteocyon,  from  the  same  locality,  seems  to  bear  greater 
affinities  with  the  C.  jubatus,  still  living  in  Brazil,  than  with  any  other  of 
the  same  group.    Two  species  were  discovered. 

The  genus  Hy<Bno4on,  with  a  certain  resemblance  to  Hyaena,  is,  how- 
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ever,  more  intimately  related  to  Canidae  by  the  whole  of  its.  dentition. 
This  genus  contains  two  species,  both  from  the  tertiary  beds  of  France ; 
therefore,  as  far  as  hitherto  known,  a  European  type. 

The  genus  Abathmodon,  from  Brazil,  will  perhaps  go  to  the  group  of 
Viverridae,  after  a  more  complete  study  of  its  remains,  or  indicate  a  synthe- 
tical type  of  both  Viverrini  and  Canini.  A  single  species  was  found  in  the 
cayems. 

The  genera  Galeotherium,  Harpogodon,  Agnotherium,  and  Machairodns^ 
from  the  tertiary  deposits  of  the  Old  World,  have  not  yet  a  fixed  place  in  the 
system.     They  will  prove  to  be  either  viverrines  or  canines. 

We  come  now  to  the  living  fauna  of  the  family. 

The  genus  Canis  would  include  all  the  species  of  the  family,  so  uniform 
are  they  in  general  form  and  structure.  Nevertheless  for  systematic  con- 
venience they  are  subdivided,  the  name  of  Canis  being  applied  more  parti- 
cularly to  the  dogs,  that  of  Lupus  to  the  wolves,  and  that  of  Vulpes  to  the 
foxes.  The  dogs  and  wolves  resembling  each  other  more  than  the  foxes, 
we  shall  leave  them  in  the  same  genus,  and  mention  first  the  domestic  dog, 
Cfamiliaris  {pL  116,  ßg,  12),  and  quote  Cuvier  on  this  subject.  **He  i« 
distinguished  by  his  recurved  tail,  otherwise  varying  infinitely  as  to  the 
size,  form,  color,  and  quality  of  the  hair.  He  is  the  most  complete,  singular, 
and  useful  conquest  ever  made  by  man.  The  whole  species  has  become 
his  property ;  each  individual  is  devoted  to  his  particular  master,  assumes 
his  manners,  knows  and  defends  his  possessions,  and  remains  his  true  and 
faithful  friend  till  death  ;  and  all  this,  neither  from  constraint  nor  want,  bat 
solely  from  the  purest  gratitude  and  the  truest  friendship.  The  swiftness, 
strength,  and  scent  of  the  dog  have  rendered  him  man's  powerful  ally 
against  all  other  animals,  and  were  even,  perhaps,  necessary  to  the  esta- 
blishment of  society.  Of  all  animals,  he  is  the  only  one  which  has  followed 
man  through  every  region  of  the  globe. 

"  Some  naturalists  think  the  dog  is  a  domesticated  jackal,  and  yet  those 
dogs  which  have  become  wild  again  in  desert  islands  resemble  neither  the 
one  nor  the  other.  The  wild  dogs,  and  those  that  belong  to  savages,  such 
as  the  inhabitants  of  New  Holland,  have  straight  ears,  which  has  occasioned 
a  belief  that  the  European  races  which  approach  the  most  to  the  original 
type  are  the  shepherd's  dog,  C  familiaris  pastareus  (pi,  1 14,  ßg.  9),  and 
wolf  dog ;'  but  the  comparison  of  the  crania  indicates  a  closer  affinity  in 
the  mastiff  and  Danish  dc^,  subsequently  to  which  come  the  hound,  the 
pointer,  and  the  terrier,  differing  amongst  themselves  only  in  size  and  in  the 
proportion  of  the  limbs.  The  greyhound,  C  fam.  leporarius  (pi.  11(1, 
ßg.  14),  is  longer  and  more  lank,  its  frontal  sinuses  are  smaller,  and  its 
scent  weaker.  The  shepherd's  dog  and  wolf  d(^  resume  the  straight  ears 
of  the  wild  ones,  with  a  greater  cerebral  development,  which  continues  to 
increase  together  with  the  intelligence  in  the  barbet  and  the  spaniel.  The 
bull-dog,  C.fam.  molossus  {pi  116,  ßg.  18),  on  the  other  hand,  is  remark- 
able for  the  shortness  and  strength  of  his  jaws.  The  small  pet  dogs,  the  pugs, 
spaniels,  shocks,  &c.,  are  the  most  degenerate  productions,  and  exhibit  the 
most  striking  marks  of  that  power  to  which  man  subjects  all  nature." 
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There  ye  upwards  of  thirty  varieties  of  dog  enumerated  by  systematic 
writers ;  several  of  them  are  represented  on  our  plates.  Some  we  have 
already  quoted  in  the  above  paragraph ;  the  remaining  ones  are  the  Siberian 
variety,  Canis  familiaris  sibericus  (pL  116,  fig,  11),  the  badger  dog, 
C.fam.  vertagus  (pL  116,  fig.  16),  and  the  thin-snouted  chase  dog,  C.fam. 
normanus  {pi,  116,  fig.  15). 

The  varieties  introduced  in  North  America  are  thus  enumerated  in  the 
Fauna  of  the  State  of  New  York  : 

Variety  horealis  (Esquimaux  dog).  Fur  long,  thick,  and  woolly  beneath ; 
top  of  the  head  and  back  black ;  nose,  cheek,  belly,  and  legs  white  ;  ears 
short  and  erect. 

Var.  lagopus.  White,  with  patches  of  blackish  grey  ;  ears  pointed  and 
erect ;  foot  broad  and  hairy  ;  tail  bushy. 

Var.  terra  novcB  (Newfoundland  dog).  Head  broad ;  nose  blunt ;  ears 
long,  soft,  and  pendulous. 

Var.  canadensis.  Black  and  grey,  mixed  with  white ;  ears  erect,  long, 
shaggy. 

Var.  nov€B  cakdonice.  Spotted ;  body  long ;  legs  short,  straight ;  ears 
erect. 

The  views  of  the  older  systematists  as  to  the  origin  of  the  d(^  have  been 
much  modified  by  more  recent  investigations.  It  is  now  pretty  well 
established  that  the  different  races  of  dogs  in  different  countries  are  mostly 
descended  from  the  wolves  of  their  respective  regions.  This,  at  any  rate, 
is  certainly  the  case  with  the  different  breeds  of  Indian  dogs  found  in  North 
America,  as  the  Esquimaux  dog,  the  Californian,  the  Hare  Indian,  the 
Missouri  Indian,  &c. 

The  wolves  may  be  generally  distinguished  from  the  dogs  by  their 
straight  tail.  The  common  wolf  of  Europe,  C,  lupus  (pi,  114,  fig,  8),  the 
most  mischievous  of  all  Carnivora,  is  found  from  Egypt  to  Lapland.  The 
North  American  species  amount  already  to  four  well  established  ;  the  giant 
wolf  (Lupus  gigas),  from  Oregon  and  the  Rocky  Mountains ;  the  common 
wolf  (L,  occidentalis),  from  the  plains  of  Missouri,  and  confounded  some- 
times with  the  European  wolf;  the  prairie  wolf  (L.  latrans)  ;  and  finally, 
L.frustror,  from  Fort  Gibson  and  vicinity.  The  Mexican  wolf  (L,  mexu 
canus)  is  of  the  size  of  the  common  wolf  In  the  marshes  of  South  America 
exists  a  red  wolf  (L,  jubatus).  The  chacal  or  jackal  of  the  Indies  and 
Caspian  Sea  (Canis  aureus)  is  represented  on  pi.  114,  fig.  7,  In  Senegal» 
again,  there  is  another,  which  stands  higher  and  is  provided  with  a  sharper 
snout  (C.  anthus),  allied  to  the  chacal. 

The  genus  Vulpes  (the  foxes),  so  nearly  allied  to  Canis,  may  be  charac- 
terized by  its  pointed  snout,  and  its  upper  incisors,  less  curved  than  in  the 
genus  Canis.  The  pupils  of  the  eyes  form  a  vertical  fissure.  The  tail  is 
long,  bushy,  and  cylindrical.  Foxes  diffuse  a  fetid  odor  ;  they  dig  burrows, 
and  attack  only  the  weaker  quadrupeds  and  birds.  Their  habits  are 
nocturnal.  The  red  fox,  V.  fulvus  (pi.  116,  fig.  1),  and  the  cross  fox 
(V.  decussatus),  are  both  found  in  North  America,  and  considered  by  some 
as  mere  varieties  of  the  same  species.     The  prairie  fox  (V.  veloz)  is  smaller 
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in  sfee  than  ^he  preoedfng.     Towards  the  noi^th,  beyond  the  Arflic  CSrclc, 
the  blue  fox  (F.  lagopus)  is  met  with,  as  well  as  in  Norway  anod  Siberia. 

Fam.  4.  HYiENiDiE.  Sonmetimes  united  with  Viverridw  by  systematic 
Writers,  but  differing  from  them,  being  generally  larger ;  their  fore  limbs 
are  longer  than  the  hind  ones,  making  the  posterior  part  of  the  body  stand 
lower  than  the  anterior,  and  giving  to  the  back  a  regular  inoJination  from 
the  head  towards  the  tail.  The  head  is  more  or  less  pointed,  somewhat 
intermediate  in  form  between  the  Felidae  and  Viverridee.  They  inhabit 
caverns,  and  are  the  most  ferocious  of  all  Carnivora,  although  not  the 
largest.  They  feed  on  living  animals  or  on  carrion,  and  often  dig  up  deaj 
bodies  from  their  graves.  This  family  is  completely  excluded  from  the 
New  World. 

The  Hyaenidae  seem  to  have  played  an  important  part,  as  shown  in  the 
bone  caverns  of  Europe,  during  the  tertiary  epoch.  Several  species  of  the 
genus  Hyaena  are  described,  and  show  in  their  distribution  a  wider  ge(^ra- 
phical  range  than  in  our  days.  Two  extinct  genera  {Smilodon  and  Amyzo- 
don)  exhibit  peculiarities  which  no  species  of  the  actual  creation  presents. 

The  genus  Smilodon  is  peculiar  to  Brazil,  in  the  caverns  of  which  coontry 
the  remains  were  found.  It  is  distinguished  from  the  genus  Hyaena  by  the 
canines,  which  are  much  compressed,  nearly  lancet  shaped.  In  size  and 
osteological  structure  they  come  near  the  hyena. 

The  genus  Amyxodon  is  Asiatic,  and  was  discovered  about  the  Sivalic 
Mountains. 

The  genus  Proteles  was  a  South  African  species,  the  earth  wolf  of  the 
colonists  of  the  Cape  of  Good  Hope.  The  body  resembles  that  of  Hyaena, 
the  head  that  of  civets,  being  a  little  more  pointed  than  usual  in  Hyena 
proper.  There  are  five  toes  to  the  fore  feet,  and  four  to  the  hind  ones. 
The  canines  are  of  considerable  size.  The  animal  is  very  destructive  to 
the  young  lambs,  and  is  said  to  attack  the  massive  fatty  protuberance  of 
the  African  sheep. 

The  genus  Hycena  has  only  four  toes  to  each  foot.  The  teeth  are 
enormously  strong,  and  peculiarly  adapted  for  grinding  the  hardest  bones. 
The  jaws  and  muscles  by  which  the  latter  move  are  also  indicative  of  the 
greatest  strength.  The  species  of  this  genus  are  all  natives  of  the  warm 
latitudes  of  the  old  world,  but  excluded  from  Europe.  The  striped  hyena, 
H,  vulgaris  or  striata  (pL  114,  ßg.  6),  is  found  from  India  to  Abyssinia 
and  Senegal.  Two  other  species,  the  brown  and  spotted  hyena,  inhabit 
the  Cape  of  Good  Hope. 

Fam.  5.  FELiDiE.  The  head  is  short  proportionally  to  its  length,  rounded, 
and  the  snout  itself  short  and  obtuse.  The  limbs  moderately  long  and 
equal  sized.     The  daws  are  retractile  ;  the  habits  nocturnal. 

We  quote  the  following  paragraph  from  Swainson's  Natural  History  cf 
Quadrupeds : 

"  The  Felidae  constitute  the  most  formidable  race  of  qttadmpeds  B<m 

existing  on  the  earth,  the  most  bloodthirsty  in  their  habits,  and  the  most 

dreaded  by  mankind.     Their  whole  structure  is  evidently  formed  to  effect 

destruction  of  the  most  fearful  description.    Enormous  muscular  strength, 
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Wirprising  activity,  great  owming,  and  an  insatiable  love  for  blood,  are  the 
'prominent  characteristics  of  this  race.  Among  themselves  they  are  unso- 
cial, quarrelsome,  and  savage ;  the  parent  will  devour  its  own  offspring ; 
and  even  the  sexes  are  seldom  seen  together  after  the  season  of  courtship. 
Yet  many  even  of  these  animals,  when  they  are  in  confinement,  evince 
some  kindness  to  those  from  whom  they  receive  their  daily  food/' 

The  representatives  of  this  family  during  the  tertiary  epoch  belong  to 
the  same  generic  forms  of  the  existing  fauna. 

The  genus  Felis  (the  cats)  is  the  most  completely  and  powerfully  armed 
among  all  Carnivora.  Their  short  and  round  snout,  short  jaws,  and 
particularly  their  retractile  nails,  render  the  largest  species  the  most  for- 
midable of  animals.  The  legs  and  tail  are  moderately  long.  The  species 
of  this  genus  are  numerous.  To  it  belong  the  lion,  F.  leo  (pi  115,  ßg,  1), 
of  all  beasts  of  prey  the  strongest  and  the  most  courageous,  now  confined 
to  Africa  and  some  neighboring  parts  of  Asia.  The  tiger,  F.  tigris  {pi. 
115, ßg,  2),  is  larger,  has  shorter  hair,  and  generally  striped;  the  most 
cruel  of  all  quadrupeds,  and  the  scourge  of  the  East  Indies.  The  leopard, 
F.  leopardus  (pL  115,  ßg,  8),  inhabits  Africa.  The  panther,  F.  pardus 
(pi.  115,  ßg,  5),  found  in  Africa,  Asia,  and  the  Indian  Archipelago. 
Several  species  are  found  in  North  America ;  one  is  the  jaguar,  F.  onca 
(pi.  115,  ßg,  4),  of  the  size  of  the  panther.  The  ocelot  or  panther  (F. 
pardalis)  and  the  couguar  or  puma  (F  concolor)  are  two  others. 

The  domestic  cat,  F  domesticus  (pi  114,  ßg.  4),  is  originally  from  the 
forests  of  Europe.  Wild  (F  catus)  it  is  of  a  more  uniform  color.  In  a 
domesticated  state  it  varies  in  color,  in  the  length  and  fineness  of  the  hair ; 
less,  however,  than  the  dog.  One  of  these  varieties,  F  domesticus  ango- 
rensis),  the  Angora  cat,  is  represented  mpl.  114,  ßg.  5. 

Numerous  species  of  this  genus  existed  during  the  tertiary  epoch,  and 
have  left  remains  of  their  presence  in  the  deposits  of  that  time.  Several 
have  been  discovered  in  South  American  caverns.  , 

The  genus  Lynx  scarcely  düTers  from  Felis  in  the  arrangement  and 
structure  of  the  teeth ;  the  only  difference  is  one  tooth  less  in  the  upper  jaw 
on  both  sides.  The  head  is  short,  round,  and  arched ;  the  ears  are  short, 
erect,  and  more  or  less  tufted.  The  fore  feet  have  five  toes,  the  hind  ones 
only  four.  The  tail  is  sometimes  much  shorter  than  the  body  and  sometimes 
nearly  as  long.  The  common  American  wild  cat  or  bay  lynx  (L.  rufus)» 
is  found  throughout  the  United  States. 

The  Canada  lynx  (L.  borealis  or  canadmisis)  is  another  species. 

The  common  European  lynx  is  figured  on  pi.  115,  fig.  6. 


Order  8.     Quadrumaiva. 

The  order  of  Quadrumana  or  four-handed  mammals  embraces  the  mon- 
key tribe.  The  thumb  of  the  extremities  is  sometimes  opposable  to  the 
other  fingers  in  both  anterior  and  posterior  limbs,  sometimes  only  in  the 
fore  ones,  giving  nevertheless  to  all  of  them  the  power  of  prehension. 
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These  extremities  are  also  concerned  in  locomotion.  Quadrumana  therefore 
have  four  hand-like  feet ;  the  distinction  between  the  anterior  and  posterior 
extremities,  so  remarkable  in  man,  does  not  strike  us  here,  except  to  a  very 
slight  degree.  These  animals  climb  trees  with  facility,  or  may  walk  on 
their  four  limbs,  in  which  case  the  foot  rests  only  on  its  outer  edge. 
Sometimes  they  may  stand  upright,  but  this  they  always  accomplish  with 
difficulty. 

Quadrumana  may  be  conveniently  divided  into  two  groups :  the  monkeys 
(SimicB)  and  the  lemurs  or  makis  (Prosimice),  the  latter  being  preceded  or 
followed  by  two  genera  whose  strange  combination  of  characters  has 
thrown  a  certain  obscurity  upon  their  true  affinities. 

Fam.  1.  Chiromtid^b.  The  genus  Chiromys  or  aye-aye  of  Madagascar 
is  the  only  one  which  composes  this  family,  and  is  placed  by  some  among 
Rodentia.  This  animal  is  rare  even  in  its  native  country.  In  its  general 
conformation  it  is  strictly  lemurine,  though  having  much  of  the  aspect  of  a 
squirrel.  The  extremities  have  five  fingers ;  the  first  is  separated  from  the 
rest,  and  shorter,  so  as  clearly  to  represent  the  thumb,  although  the  latter 
is  not  opposable.  The  first  toe  is  armed  with  a  straight,  pointed  claw,  as  in 
the  lemur.  Its  habits  are  those  of  the  lemurs,  being  concealed  most  of  the 
time  during  the  day  in  some  hollow,  and  sleeping.  At  night  it  issues  forth 
in  search  of  its  food,  which  consists  of  buds  and  fruits,  with  insects  and 
larvas.  The  tail  is  long,  and  always  kept  trailing.  Each  jaw  has  only  two 
front  teeth,  very  large,  strong,  flattened,  and  their  roots  extend  backwards 
along  almost  the  whole  length  of  the  jaw ;  between  these  and  the  molars 
there  is  a  wide  interval,  as  in  the  rodents.  The  molars,  however,  are  sim- 
ple in  their  structure.  There  are  two  mammae  situated  near  the  groin,  as 
in  Rodentia,  but  again,  in  the  tarsiers,  we  find  two  pairs  of  them,  one 
pair  on  the  chest,  the  other  in  the  groin.  Only  one  species  is  known  (C. 
psylodactylus),  the  aye-aye. 

Fam.  2.  GALEOPiTHEciDiE.  This  family,  like  the  preceding,  is  composed 
of  a  single  genus,  the  genus  Galeopithecus,  or  flying  lemur,  a  native  of  the 
Moluccas,  Philippines,  and  other  islands  of  the  Indian  Archipelago.  Its 
chief  peculiarity  consists  in  the  extension  of  its  skin  between  the  miterior 
and  posterior  limbs  on  each  side,  and  also  between  the  two  posterior  limbs, 
including  the  tail,  so  as  to  form  a  parachute  of  considerable  extent,  which, 
though  it  does  not  enable  the  animal  to  fly,  gives  it  support  in  the  air 
sufficient  to  enable  it  to  take  lon^  sweeping  leaps  from  tree  to  tree  with  the 
utmost  facility.  The  extraordinary  combination  of  characters  exhibited  by 
this  animal  has  puzzled  the  naturalists  as  to  the  place  which  it  should  occupy 
*n  the  series  of  beings.  The  general  aspect  of  the  head  is  lemurine ;  the 
extremities  are  all  furnished  with  five  fingers,  but  the  first  or  the  thumb  is 
separated  from  the  rest,  and  does  not  antagonize  with  them,  being  short, 
whilst  the  remaining  ones  are  nearly  equal,  and  armed  with  large,  deep, 
hooked,  sharp-edged,  retractile  claws,  resembling  those  of  the  cat  tribe. 
There  are  four  incisors  in  each  jaw ;  the  canines  are  absent  in  the  lower ; 
the  molars  are  six  on  either  side  in  each  jaw,  and  are  raised  up  into 
pointed  tubercles.  During  the  day,  these  animals  remain  in  the  depth  of 
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the  forests,  suspended  like  bats  from  the  branches,  with  the  head  downwards, 
and  clinging  by  their  hind  claws.  They  are  active  at  night,  and  traverse 
the  trees  in  all  directions,  sweeping  from  one  to  another  with  great  address 
in  search  of  their  food,  which  consists  of  fruit,  eggs,  birds,  &c.  The 
flying   lemur   (6.  rufus  or  \>olans)  is  represented  on  />/.  117,  fig.  1. 

Fam.  3.  LEMURiDiE  (Pronmice  or  makis).  The  animals  which  compose 
this  family  have,  like  the  monkeys,  opposable  thumbs  on  both  pairs  of 
extremities.  The  number  and  form  of  the  teeth  are  very  variable.  The 
general  form  of  the  body  is  slender  and  elongated ;  the  head  pointed  and 
somewhat  fox-like.  The  nostrils  terminate  at  the  end  of  the  snout,  which 
is  sharp,  naked,  and  somewhat  pointed.  The  eyes  are  large,  as  in  all 
nocturnal  animals.  The  first  and  sometimes  the  two  first  fingers  of  the 
hind  feet  are  terminated  by  a  long  curved  claw,  a  character  which  at  once 
distinguishes  the  lemurs  from  the  other  quadrumana.  The  tail  varies  in 
length ;  sometimes  it  is  large,  and  sometimes  nearly  absent ;  never  prehen- 
sile.  The  teeth  are  more  adapted  to  an  animal  diet  than  in  the  typical  Qua^ 
drumana ;  and  they  show  great  address  in  seizing  their  food,  as  well  as  cou* 
rage  in  defending  themselves  when  attacked.  The  hind  limbs  greatly  exceed 
the  anterior  ones  in  length,  and  make  of  these  animals  agile  leapers.  The 
greatest  number,  however,  are  active  only  during  night,  spending  the  whole 
day  in  sleep,  and  always  secluding  themselves  from  the  light,  which  seems 
painful  to  them. 

Animals  belonging  to  this  family  are  not  known  in  a  fossil  state. 

The  genus  Lemur  (makis)  includes  those  species  which  have  been  called 
fox-nosed  monkeys,  on  account  of  their  pointed  head.  The  ears  are  very 
small.  Their  food  consists  of  fruit.  The  species  are  numerous  and  only 
met  with  in  Madagascar,  where  they  replace  the  monkeys,  none  of  which 
are  found  there.  One  of  them  (L.  macaco)  is  represented  in  pi.  117 ,  fig.  12. 
Another,  L.pusillus  (fig,  11),  is  the  type  of  the  genus  Microcebus  of  some 
authors. 

The  genus  Lichanotus  (indris)  resembles  Lemur,  but  instead  of  six 
molars  in  the  lower  jaw,  it  has  only  four  of  them.  A  species  {L.  indrt) 
deprived  of  a  tail,  and  three  feet  high,  is  tamed  by  the  inhabitants  of 
Madagascar. 

The  genus  Stenops  (loris),  the  species  of  which  are  called  the  lazy 
monkeys,  have  teeth  like  the  lemur,  except  the  molars,  the  points  of  which  are 
more  acute.  The  snout  is  short,  the  body  slender,  the  tail  absent,  the  eyes 
large,  and  the  tongue  rough.  They  feed  on  insects,  and  occasionally  on 
small  birds  and  quadrupeds.  Their  gait  is  excessively  slow ;  their  habits 
are  nocturnal.     The  species  inhabit  the  East  Indies. 

The  genus  OtoUcnus  (galago)  has  the  teeth  and  insectivorous  habits  of 
the  preceding  genus.  The  tarsi  are  elongated,  and  produce  a  disproporti<Hi 
in  the  dimensions  of  the  hind  feet  The  tail  is  long  and  tufted  ;  the  ears 
large  and  membranous ;  the  eyes  very  great.  The  species  are  African» 
one  of  which  (O.  senegaUruis)  is  represented  on  pi.  117,  fig.  10. 

The  genus  Tarsitis  has  an  elongated  tarsus,  and  all  other  details  of  form 
belonging  to  the  preceding  genus ;  but  the  space  between  the  molars  and 
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tetrisors  is  oooapied  by  several  sifaorter  teeth.  The  anout  is  very  short,  atml 
the  eyes  still  larger  than  in  the  galagos.  The  species  are  from  the 
Molnccas  and  feed  upon  insects. 

The  Monkeys  (Simiae)  are  divided  into  two  groups  or  families,  one 
exclusively  peculiar  to  the  Old,  the  other  to  the  New  World. 

Fam.  4.  Cbbiidje  (SiMiifi  PLATYRRHiNi)  compriscs  the  monkeys  of  the 
New  World.  They  have  the  nostrils  directed  laterally  and  outwards,  placed 
at  the  side,  and  wide  asunder,  and  are  provided  with  three  false  molars  on 
each  side  of  both  jaws.  The  thumb  of  the  fore  hands  is  not  opposable  to 
the  fingers,  and  is  wanting  very  frequently.  The  cheek  pouches  and  callo- 
sities are  absent.  The  tail  is  long  and  always  present,  often  prehensile, 
-especially  in  those  species  that  are  destitute  of  thumbs.  The  molars  are 
six  above  and  six  beneath,  on  each  side,  a  single  case  excepted,  that  is  one 
more  than  the  monkeys  of  the  Old  World.  Cebiidae  are  confined  to  the 
*?armer  portions  of  the  New  World,  from  the  Caribbean  Sea  to  about  the 
twenty-fifth  degree  of  south  latitude,  and  are  especially  numerous  in  those 
vast  forests  extending  over  the  plains  between  the  rivers  Oronoco  and 
Amazon.     Ail  of  them  are  arboreal  in  their  mode  of  life. 

The  genus  Hapale  (ouistitis),  like  the  majority  of  American  monkeys, 
has  a  rounded  head,  a  flat  face,  the  buttocks  hairy.  They  have  only  twenty 
molars,  like  the  monkeys  of  the  Old  World.  They  have  compressed  and 
pointed  nails,  except  to  the  hind  thumbs;  the  thumbs  of  the  anterior 
extremities  are  but  slightly  separated  from  the  fingers.  They  are  pretty 
little  creatures,  with  agreeable  forms,  which  is  seldom  the  case  in  monkeys, 
and  are  easily  tamed.  The  name  of  lacchus  is  restricted  to  those  species 
whose  inferior  incisors  are  pointed  and  arranged  on  a  curved  line  equal  to 
the  canines.  The  tail  is  annulated  and  well  covered  with  hairs,  the  ears 
themselves  being  generally  tufted.  In  those  species  in  which  the  incisors 
are  placed  on  a  straight  line  and  less  than  the  canines,  the  name  of  Mytkms 
(tamarins)  is  applied.     The  tail  is  not  annulated  and  more  slender. 

The  species  are  quite  numerous,  and  spread  all  over  the  area  occupied  by 
the  order.  Two  are  known  in  a  fossil  state,  the  remains  of  which  are  found 
in  the  diluvial  deposits  of  Brazil. 

The  genus  Nyctipithecus  (night  monkeys)  has  a  large  and  round  head, 
a  short  snout,  very  small  ears,  and  large  approximating  eyes.  The  tail  is 
long,  and  covered  with  short  hairs,  not  prehensile.  The  nails  are  all  flat. 
A  species  lives  in  Guiana  and  Brazil. 

The  genus  Caüithrix  (squirrel  monkeys)  is  distinguished  by  a  tail  very 
long  and  slender,  but  not  prehensile.  It  has  a  general  resemblance  to  the 
squirrels,  from  which  it,  however,  greatly  diflfers  by  the  shape  of  the  head. 
The  ears  are  veiy  large,  the  snout  short,  and  the  nostrils  narrow.  The 
animals  of  this  genus  are  little  and  extremely  light  creatures,  active  during 
'-daytime  and  resting  during  night.  Their  food  seems  to  consist  more  of 
insects,  eggs,  and  small  birds,  than  of  fruits ;  and  although  habitually  gentle 
and  timid,  they  become  animated  even  to  ferocity  at  the  sight  of  a  living 
prey. 

A  species  of  CalKthrix  has  been  found  in  a  fossil  state  in  South  America. 
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The  genus  Protapithecus  is  composed  of  a  foaail  species  found  Jn  Br&zj! 
^and  nearly  related  to  Callithrix. 

In  the  genus  Pithecia  the  tail  is  tufted,  whence  the  name  nf  fox-tailed 

monkeys,  which  is  commonly  given  to  them.  These  animals  live  in  small 
troops  often  or  twelve  individuals,  usually  residing  in  the  outskirts  of  forests 
bordering  rivers.  They  display  a  morose  and  savage  temper,  menacing 
the  offender  with  their  leeth  upon  very  slight  provocation. 

The  genus  Cehis  comprehends  the  monkeys  known  as  sapajous,  sajoua, 
&c.,  whose  tail  is  covered  with  fur  to  its  extremity.  The  latter  is  prehen- 
sile, but  not  so  delicate  an  organ  of  touch  as  in  the  following  genera.  The 
thumb  is  present  on  a!l  the  extremities.  The  species  are  for  the  most  part 
of  small  size,  and  are  very  lively  and  docile  in  their  temper  as  vs^ell  as 
active  in  their  movements  j  somewhat  capricious,  however,  in  their  dispo- 
sition. They  live  in  troops  in  their  native  forests,  feeding  on  fruits,  grains, 
eggs,  and  insects.  They  have  been  termed  treepers,  from  the  plaintive, 
piping  noise  which  many  of  them  utter.  The  capucin  (C  capucinm)  is 
represented  in  pL  \\S,  ßgs.  2  and  3.  A  fossil  «pecies  of  this  genus  is 
described  from  Brazil. 

The  genus  Lagothrix  (silver-haired  monkeys)  has  a  round  head,  resem- 
bling Ateles,  a  thumb  to  the  anterior  hands,  and  the  tail  rather  naked. 
The  species  live  in  the  interior  of  South  America. 

The  genus  Aleles  (four  fingered  monkeys)  is  distinguished  by  the  great 
length,  slenderness,  and  flexibility  of  their  limbs,  whence  the  appellation  of 
spider  monkeys,  and  by  the  prehensiie  power  o^  their  taih  The  anterior 
thumbs  are  either  totally  or  nearly  hidden  under  the  skin.  Their  move- 
ments on  the  ground  are  wanting  in  firmness,  even  when  they  are  resting 
on  all  the  four  extremities.  Their  general  aspect  is  rather  that  of  crawlers 
than  of  walkers.  They  tread  on  the  inner  edge  of  the  fore  paws  and  on 
the  outer  edge  of  the  hind  paws,  and  endeavor  to  assist  themselves  by 
attaching  the  tail  to  any  object  as  they  proceed.  They  often  assume  the 
erect  altitude,  however,  and  then  use  the  tail  as  a  means  of  balancing  them* 
selves.  The  proper  place  for  these  monkeys,  however,  is  among  the  branches 
of  the  forest,  where  their  movements  are  very  rapide  easy,  and  uncon- 
strained, as  they  swing  from  branch  to  branch  by  means  of  their  spider-like 
limbs  and  their  prehensile  tails  with  the  greatest  agility.  The  tail  is  an 
organ  of  touch  as  well  as  of  prehension  ;  its  end  is  destitute  of  hair,  and 
furnished  beneath  with  a  sensitive  skin.  It  is  capable  of  seizing  small 
objects  with  great  address.  These  animals  are  said  to  introduce  the 
extremity  of  their  tail,  as  a  feeler,  into  the  fissures  and  hollows  of  trees,  for 
the  purpose  of  hooking  out  the  eggs  or  other  substances. 

The  genus  Mycebts  (alouattes)  or  howling  monkeys,  is  distinguished 
from  the  last  by  their  greater  size  and  the  diminished  length  of  their  limbs ; 
by  the  presence  of  a  thumb  which  is,  however,  not  opposable.  The  head 
18  pyramidal.  The  bowlings  uttered  by  the  troops  of  these  monkeys  are 
described  by  travellers  as  astounding.  They  are  usually  sent  forth  early 
in  the  morning,  at  sunset,  and  during  the  darkness  at  night ;  but  they  are 
also  heard  when  the  overclouded  sky  threatens  an  approaching  storm.     In 
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disposition  the  howlers  are  melancholy  and  morose;  their  movements 
are  tardy  and  inert;  and,  when  on  the  ground,  they  never  attempt  to 
walk  on  the  hinder  limbs  alone.     They  feed  principally  upon  fruits  and 


Fam.  5.  SiMiDiB  (SiMiiB  cATARRHiNi)  contaius  the  monkeys  of  the  Old 
World.  They  have  oblique  and  very  wide-set  nostrils,  and  a  human-like 
system  of  teeth.  They  are  known  as  apes,  monkeys,  and  baboons.  They 
may  be  divided  into  two  sections :  The  tailed  monkeys,  by  far  the  more 
numerous,  and  the  tailless  monkeys. 

Beginning  with  those  of  the  first  section,  we  have  the  genus  Cyno- 
cephalus  (dc^-headed  monkeys),  characterized  by  a  long  snout  resembling 
that  of  a  dog,  and  a  short  tail.  These  animals  are  of  a  large  stature  and 
prodigious  in  force.  They  never  assume  voluntarily  the  erect  attitude,  and 
dwell  among  craggy  rocks  and  precipices,  which  they  climb  with  great 
agility.  Their  diet  partly  consists  of  bulbous  roots,  berries,  and  grain,  and 
partly  of  eggs,  insects,  and  scorpions.  They  are  morose  and  daring  in 
their  temper.  They  congregate  in  troops,  and  are  bold  and  skilful  in  their 
predatory  excursions,  maintaining  their  ground  even  against  large  parties 
of  men.  The  mandrill,  C,  maimon  {pi.  117,  ßg.  13),  is  the  largest  and 
most  ferocious  of  all  the  baboons.  Another  species,  C.  sphinx  (pi.  118, 
ßg'  8),  constitute  the  genus  Papio  of  some  naturalists.  These  monkeys 
are  African. 

The  genus  Inuits  (the  magots),  or  Barbary  apes,  is  characterized  by  a 
slightly  lengthened  snout,  the  nose  being  hardly  longer  than  half  the  length 
of  the  face,  and  not  terminal ;  the  tail  is  very  short.  One  species  (/.  ecati- 
dolus)  may  be  seen  on  pL  118,  ßg.  9.  This  is  the  only  quadrumanous 
mammal  which  is  at  present  a  regular  inhabitant  of  Europe,  a  large 
number  occurring  on  the  rocks  of  Gibraltar  on  both  sides  of  the  strait. 
When  young  it  may  be  educated  in  some  degree,  but  as  it  advances 
towards  maturity  it  becomes  morose,  sullen,  and  mischievous  in  confine- 
ment. In  its  native  haunts,  however,  it  is  represented  as  social,  active, 
and  courageous,  and  is  particularly  distinguished  by  its  attachment  to  its 
young. 

The  genus  Macacus  difiers  but  slightly  from  the  preceding  ones;  the 
snout  is  lengthened  as  in  baboons,  generally  more  or  less  in  the  different 
genera  into  which  they  are  subdivided.  The  tail,  however,  is  longer  in 
this  genus ;  it  is  pendent,  and  takes  no  part  in  their  motions.  There  are 
distinct  cheek-pouches  and  callosities.  The  species  inhabit  India.  Exam- 
ples: the  hare-lipped  monkey,  M.  cynomolgns  {pi,  US,  ßg,  4),  and  the 
maned  macaque,  M,  silenus  {fig.  7).  A  fossil  species  of  this  genus  is 
found  in  England. 

The  genus  Colobus  is  destitute  of  the  thumb ;  in  some  species  only  a 
rudiment  of  it  may  be  perceived.  Several  species  of  this  genus  exist  in 
Africa;  they  are  generally  of  small  size,  but  nothing  is  known  of  their 
habits  and  distinguishing  characters. 

The  genus  Cercopithecus  (guenons)  possesses  cheek-pouches,  callosities 
on  the  buttocks,  well  developed  thumbs  to  their  hands,  and  a  long  tail. 
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They  are  further  known  by  the  annulated  or  ringed  character  of  their  far, 
which  gives  them  a  speckled  appearance.  They  are  slender  in  their  struc- 
ture, and  light  and  agile  in  their  movements.  Their  character  displays 
vivacity,  impetuosity,  and  restlessness,  with  occasional  caprice,  and  petu- 
lance. They  never  abandon  the  forests,  and  live  chiefly  upon  wild  fruits, 
and  the  seeds  and  buds  of  trees,  with  an  occasional  intermixture  of  insects 
and  birds'  eggs.  The  true  Cercopitheci  are  confined  to  Africa.  The 
patras,  C.  rubra  {pi  118,  fig.  5),  is  from  Senegal ;  the  holoway,  C  diana 
{pi  117, fig.  14),  is  from  Guinea;  and  C.  grUeus  {pi  118, fig.  6)  from  the 
north-west  of  Africa. 

The  genus  Presbytis  (tailed  gibbons)  is  destitute  of  cheek-pouches  and 
possesses  callosities.  The  arms  reach  the  knees;  the  tail  is  very  long. 
The  species  inhabit  India  and  Sumatra. 

The  genus  Semnopithecus  differs  from  the  long-tailed  monkeys  generally 
by  an  additional  small  tubercle  on  the  last  of  the  inferior  molars;  their 
long  limbs  and  very  long  tail  give  them  a  peculiar  appearance.  They 
have,  like  gibbons,  callosities  on  the  buttocks.  The  animals  included  in 
this  genus  are  commonly  termed  slow  monkeys,  from  their  gravity  of 
habits,  and  the  absence  of  the  restlessness  usually  seen  in  the  tribe. 
Several  species  of  this  genus  inhabit  India,  Cochin-China,  Borneo,  and 
the  Malay  Archipelago. 

The  second  section  of  monkeys,  those  totally  without  a  tail,  are  sub- 
divided into  the  following  genera. 

The  genus  Hylobates  (gibbons)  has  the  long  arms  of  the  true  orangs,  and 
the  low  forehead  of  the  chimpanse,  along  with  the  callous  buttocks  of  the 
guenons.  All  the  species  inhabit  the  most  remote  parts  of  India.  Their 
hands  and  feet  are  adapted  for  climbing.  They  sweep  from  branch  to 
branch  with  arrow-like  velocity;  their  mode  is  to  suspend  themselves 
by  their  long  arms,  and  by  an  energetic  muscular  movement  to  launch 
themselves  onwards,  aiming  at  distant  branches,  which  they  seize  with  the 
most  wonderful  precision ;  and  often  without  any  pause,  and  almost  with- 
out any  perceptible  effort,  they  swing  themselves  forwards  in  a  similar 
manner  to  another  equally  distant  branch.  The  most  remarkable  known 
species  in  this  respect  is  the  agile  gibbon,  Ä  agilis  {pi  117,  fig.  15). 

The  genus  Simia  (orang-outang  and  chimpanse)  is  principally  confined 
to  the  peninsula  of  Malacca  and  the  great  islands  of  the  Indian  Ocean. 
One  species,  the  chimpanse.  Troglodytes  niger  or  Simia  troglodytes  {pi 
lis, fig.  10),  inhabits  Western  Africa;  and  this  is  the  one  which  presents 
the  nearest  approach  to  man  of  the  entire  group.  The  conformation  of  the 
lower  extremities  enables  it  to  walk  erect  with  considerable  firmness ;  and, 
in  the  same  proportion,  it  is  rendered  unfit  for  climbing.  All  the  accounts 
we  possess  represent  this  animal  in  its  natural  state  as  living  on  the  ground 
rather  than  among  trees.  In  many  respects  it  exhibits  a  degree  of  intelli- 
gence which  is  manifested  by  no  other  monkey.  The  orang-outangs, 
Pithecus  satyrus  {pi  118,^.  11),  of  which  several  species  are  known,  are 
natives  of  Borneo  and  Sumatra.  They  are  evidently  adapted  for  arbo- 
real rather  than  terrestrial  habits;  that  is,  for  living  among  trees  rather 
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than  for  residing  on  the  ground.  The  legs  are  bowed  outwards  at  tin 
knees,  and  the  soles  turned  inwards  and  opposed  to  one  another.  The 
arms  are  long  enough  to  reach  the  ground  when  standing,  whilst  in  the 
chimpanse  tliey  only  reach  to  the  knees.  The  orangs  display  great  unso« 
ciability  and  Roominess  of  temper.  They  feed  entirely  on  fruits,  and  stf^ 
never  known  to  eat  flesh  or  even  eggs  in  their  natural  state. 

Two  fossil  species  of  this  genus  have  been  described  ;  one  from  the  ter^ 
tiary  deposits  of  France ;  the  locality  of  the  other  is  not  positively  known. 
The  latter  was  considered  as  an  extinct  genus  and  called  Mesopithecus  by  a 
German  naturalist.  Other  remains  have  been  discovered  in  the  Sub- 
Himalayan  MomUains» 


Gbogiiaphical  Distribution  of  Mammalia. 

Although  we  have  generally  mentioned  the  native  country  of  the  animals 
the  history  of  which  we  have  attempted  to  sketch  out,  it  still  remains  for 
us  to  throw  a  rapid  glance  upon  the  map  of  the  world,  and  recapitulate  in  a 
few  words  the  distribution  of  the  Mammals  over  the  surface  of  the  earth. 

If  it  can  be  said  that  in  general  water  is  the  element  most  prolific  in 
animal  life,  where  the  animal  kingdom  displays  its  richest  forms  and 
beauties,  this  is  no  longer  absolutely  true  when  we  consider  the  class  of 
Mammalia  in  particular.  Although  numbers  of  mammals  never  leave  the 
water,  being  bound  to  it  as  the  prime  necessity  of  their  existence,  still  the 
majority  of  forms,  the  great  variety  of  the  class,  inhabits  dry  land. 

We  shall  now  take  up,  one  after  the  other,  the  different  orders  of  the 
classes  in  the  order  in  which  we  have  made  them  follow  each  other  in  the 
above  pages,  b^inning  with  Edentata. 

The  Edentata  we  have  divided  into  three  orders :  Monotremata,  Eden- 
tata proper,  and  Tardigrada.  The  Monotremata  belong  exclusively  to 
New  Holland;  the  Edentata  proper  belong  chiefly  to  South  America,  a 
few  species  of  ant-eaters  occurring  also  in  Africa  and  the  adjoining  por- 
tions of  Asia.  The  Tardigrada  are  all  South  American.  So  that  it  can 
be  said  that  the  ^eat  body  of  Edentata  reside  in  the  South  American 
continent. 

Marsupialia  are  mostly  confined  to  Australia,  and  there  the  difierent 
families  or  natural  groups  are  submitted  to  special  laws  of  distribution  in 
different  localities.  Some  species  extend  north  into  the  Asiatic  Archiv 
pelago,  comprising  the  islands  of  Java,  Celebes,  Timor,  Ceram,  Amboina» 
Banda,  and  Waigiou.  New  Guinea  and  New  Zealand  possess  also  Marsn^ 
pialia.  Van  Diemen's  Land  of  course  possesses  its  share  of  MarsupialiiL 
The  opossum  family  {Didelphidai)  is  found  exclusively  in  the  new  world, 
and  more  particularly  South  America ;  a  single  species  extending  to  the 
warmer  portion  of  North  America.  We  may  say  of  Marsupialia  that  their 
head-quarters  is  in  Australia. 

The  Cetacea  are  aquatic,  and  inhabit  chiefly  the  Arctic  and  Antarctic 
zones,  equally  abundant  all  round  the  poles,  wh^re  they  acquire  a  giganlkr 
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size.  We  are  told  that  Cetacea  attained  a  greatef  bulk  in  earlier  time« 
than  in  ours,  before  whaling  expeditions  liad  become  so  frequent.  Cetacea, 
then,  are  excluded  from  the  warm  regioLis.  Some  few  of  the  Delphinidffl 
are  met  with  in  the  warm  part  of  the  temperate  zone.  But  the  Delpliinid» 
are  the  smallest  of  all  Cetacea  \  the  large,  massive  species  are  inhabitants 
of  the  frigid  zones,  so  that  the  native  place  of  Cetacea  is  the  cold  waters  of 
both  poles.  -i 

Tile  Sirenidia  are  aquatic,  like  Cetacea,  but  less  pelagic  ;  they  come 
near  the  shores,  crawl  sometimes  on  ihe  beaches^  and  ascend  the  fresh 
waters  a  good  way  above  the  seas»  Some  species  even  are  iluviatile. 
Thus  Manati  have  been  found  only  in  the  great  rivers  of  South  America 
and  of  Africa  (also  in  Cuba,  Florida,  &c-)»  which  discharge  their  waters 
into  the  Atlantic  within  the  tropics,  and,  as  it  seems,  in  the  warmer  part  of 
the  temperate  zone  on  the  American  continent.  The  genus  Hahcore  is 
proper  to  the  Indian  Archipelago,  and  the  genus  Rylinu  to  the  arctic  zone  ; 
these  three  genera  being  the  only  re  present  at  ives  of  the  group. 

The  Trichechidre  (walruses),  sub- aquatic  or  amphibian,  äs  Sirenidia  and 
Cetacea,  are  inhabitants  of  the  nortliern  seas. 

The  Pachydermata,  after  Cetacea  the  largest  mammals,  are  inhabitants 
of  warm  climates.  It  is  a  singular  fact  to  be  noticed,  that  animals  which 
occupy  a  low  position  in  the  class  should  be  found  in  the  tropical  regions, 
when  we  know  that  Cetacea,  which  are  still  lower,  belong  to  the  nortbern 
latitudes,  according  to  the  natural  laws  of  the  distribution  of  the  animal 
kingdom,  whose  lower  groups  are  always  found  in  the  coldest  climate.  But 
pachydernjs  cannot  be  said  to  belong  to  our  epoch,  and  therefore  cannot  be 
subjected  to  the  same  law.  We  must  therefore  find  in  the  past  hiijtory  of 
the  cltiss  the  reasons  of  its  actual  distribution.  Let  us  state  now  that 
a  single  pachyderm  is  found  originating  from  Europe,  the  hog,  and  among 
pachyderms  a  small  species.  In  Central  Asia,  six  species,  one  hog  also 
and  five  horses ;  in  southern  Asia,  four  species^  a  euiline»  an  elephant,  a 
rhinoceros,  and  a  horse ;  and  in  the  Asiatic  Archipelago,  nine  species, 
an  elephant,  two  rhinoceroses,  and  six  hogs.  In  the  north  of  Africa, 
three  species  only  occur,  a  hippopotanms,  a  daman,  and  a  hog;  in 
central  and  southern  Africa  together,  seventeen  species,  an  elephant,  a 
hippopotamus,  four  rhinoceroses,  three  damans,  four  hogs,  a  tapir,  and' 
three  Equidae.  In  the  new  world  and  south,  four  species  are  found,  two 
peccaries  and  two  tapirs,  one  si)ecies  advancing  in  the  warmer  parts  of 
North  America.  In  southern  America,  three  species,  two  peccaries  and 
one  tapir  only. 

The  elephunts,  rhinoceroses,  hippopotamuses,  Hyracid«,  sui lines,  and 
Equidip,  arc  exclusively  |>eculiar  in  the  present  day  to  the  ancient  hemi* 
sphere,  and,  tlierefore,  the  majority  of  the  pachyderms.  The  peccaries  ara 
exclusively  inhabitants  of  the  New  World,  and  this  is  nearly  the  case  for 
the  tapirs,  a  species  only  being  found  in  southern  Africa. 

The  ruminants  are  distributed  ail  over  the  world,  and  seem  created  for 
th«  temperate  i*egion,  tUtbough  some  species  extend  north  and  south. 
Ruminaut^t  however,  are  nnuch  more  abundant  in  the  old  continent  in 
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those  parts  inhabited  by  the  largest  and  most  camiyorous  of  Carnivora.  In 
North  America,  where  Carnivora  are  comparatively  scarce,  ruminants  are 
much  less  numerous. 

The  genus  Camelus  is  peculiar  to  the  old  continent,  and  the  genus 
Auchenia  to  the  new;  they  are  two  equivalent  groups.  The  aberrant 
giraffe  is  exclusively  African.  The  antelopes  proper  are  also  absent  from 
the  New  World.  A  single  species  occurs  in  North  America,  the  Rocky 
Mountain  antelope  (Antilocapra  americana). 

The  rodents  constitute  the  most  numerous  order  of  the  class  of  mammals, 
and  are  at  the  same  time  among  the  smallest. 

The  family  of  Leporidee  has  representatives  both  in  the  Old  and  New 
Worlds,  but  they  are  chiefly  confined  to  the  northern  hemisphere ;  some, 
like  the  Lepus  glacialiSy  extend  into  the  polar  regions.  About  35®  south 
latitude  is  the  most  southern  range  of  the  family  in  either  hemisphere. 
The  great  continent  of  South  America  has  yielded  but  a  single  species, 
and  that  does  not  occur  south  of  the  Rio  de  la  Plata ;  whilst,  on  the  other 
hand,  it  is  in  North  America  that  the  species  are  proportionally  more 
numerous.  In  the  Old  World,  the  group  in  like  manner  almost  disappears 
in  the  tropical  portions ;  it  reappears,  however,  south  of  the  tropics,  there 
being  several  species  found  at  the  Cape  of  Good  Hope.  But  one  species 
has  been  discovered  in  the  Indian  islands,  and  in  Australia  there  are  no 
hares ;  indeed,  all  Rodentia  found  in  that  continent  belong  to  the  family 
Muridae. 

The  hystricine  rodents  are  essentially  South  American,  and  under  that 
head  we  include  HystricidsB,  Dasyproctid®,  Echimyidae,  Octodontidae,  Chin- 
chiUidae,  and  Cavidae.  Hystricid®  has  a  wide  geographical  range,  having 
representatives  in  the  four  quarters  of  the  globe,  with  the  exception  of  two 
species,  Aulacodus  swinderianus  and  Pelromys  typicus ;  the  whole  of  the 
species  forming  the  five  remaining  sub-families  are  exclusively  found  in  the 
New  World,  being  chiefly  confined  to  South  America.  Two  or  three  spe- 
cies in  the  West  India  islands,  and  about  the  same  number  in  Central 
America,  form  the  exceptions.  The  members  of  the  Hystricidae,  Dasy- 
proctidae,  and  Echimyidae  increase  in  number  towards  the  tropical  portion 
of  South  America ;  whilst  in  the  southern  part  of  that  continent,  the  less 
highly  organized  species  only  are  found,  these  being  members  of  the  Octodon- 
tidae,  Chinchillidae,  and  CavidsB.  On  the  western  side  of  the  southern 
Andes  the  Octodontidae  alone  have  representatives. 

The  Saccomyina  are  exclusively  American,  from  the  extreme  north 
to  Columbia  and  Guyana,  the  greatest  development  of  the  group  being 
in  Central  America. 

The  Bathyergina  are  African,  three  species  constituting  the  group, 
forming  two  genera.  The  Arvicolina  are  excluded  from  Africa  and  Aus- 
tralia, but  are  found  in  North  America,  Northern  Asia,  and  Europe.  The 
Spalacina  are  not  found  in  the  New  World  ;  three  species  are  European  and 
three  African ;  the  remainder  are  Asiatic.  The  Murina  are  common  to 
both  hemispheres.  The  domestic  mice  and  rats  have  spread  all  over  the 
world ;  each  country  also  possesses  its  own  kinds.  Furthermore,  we 
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observe  in  that  extensive  group  other  genera  limited  to  either  one  of  the 
continents.  Thus  seven  genera  belong  exclusively  to  Asia,  six  exclusively 
to  Africa,  two  to  Australia,  whilst  five  others  are  found  in  South  America 
alone,  and  two  again  in  North  America.  A  few  others  are  common  to 
Europe  and  Asia,  and  still  others  to  Asia  and  Africa. 

The  group  Ctenodactylina  is  African  with  one  single  species. 

The  Dipodina  is  European,  North  Asiatic,  and  North  African ;  one 
species  only  occurring  in  North  America. 

The  Myoxina  is  excluded  from  the  new  world  ;  the  species  of  this  group 
are  chiefly  European,  two  are  Asiatic,  and  a  few  North  African. 

The  Sciurid»  are  equally  common  to  North  America,  Europe,  Asia,  and 
Africa.  The  genus  Pteromys  is  Asiatic  and  North  American ;  the  genus 
Anomalurus,  African  ;  the  last  continent  possessing  besides  that  genus  only 
a  few  species  of  Soiurus. 

The  genus  Aplodontia  is  North  American.  i 

The  Insectivora  are  completely  absent  in  the  Australian  provinces. 
Among  Talpid»,  or  moles,  the  genera  Cendylura  and  Scalops  are  North 
American;  the  genus  Chrysochloris  is  from  tropical  Africa,  with  one 
species  in  tropical  America;  and  the  genus  Talpa  (mole  proper)  from 
temperate  Europe. 

The  shrews,  or  Soricid®,  are  quite  as  much  limited.  The  shrews  proper 
(Sorex)  are  European,  African,  and  Asiatic.  The  genera  Hylogale  and 
Hylomys  are  from  tropical  Asia ;  the  genus  Mygale  from  temperate 
Europe ;  and  the  genus  Macroscelides  from  the  Cape  of  Good  Hope.  The 
family  of  ErinaceidsB,  or  hedgehogs,  possesses  species  of  the  genus  Erina- 
ceus  in  Northern  Africa,  Asia,  and  Central  Europe.  The  genus  Centetes 
belongs  to  tropical  Africa,  and  the  genus  Gymnura  to  tropicaJ  Asia. 

The  Cheiroptera,  or  bats,  we  have  seen  above,  are  divided  into  two 
groups  according  to  the  nature  of  their  food,  the  Frugivora  and  Insectivora. 

The  insectivorous  bats  constitute  the  main  bulk  of  the  order.  They 
abound  chiefly  in  the  tropical  provinces,  where  they  reach  their  greatest 
diversity.  Two  species  occur  in  Australia,  a  bat  proper  (Vespertilio)  and 
a  buU-dog  bat  (Dysopes) ;  species  of  the  last  genus  being  found  also  in 
tropical  America,  Africa,  and  Asia,  with  a  single  species  in  Europe.  The 
genera  Dididurus,  Noctilio,  Vampyrus,  Phyllostoma,  Glossophaga,  Desmodus, 
Mormoops,  and  Furia  all  belong  to  tropical  America.  In  temperate  South 
America  there  is  only  one  species  of  bat  proper  to  be  found.  In  arctic 
America  only  one  species  of  Vespertilionidee.  In  tropical  Africa  we  have 
a  single  genus  which  is  not  found  elsewhere ;  this  is  Rhinopoma.  Several 
genera  have  species  in  both  tropical  Africa  and  Asia,  such  as  Megaderma, 
Nycteris.  The  other  genera  have  a  wider  range;  Vespertilio  is  cosmo- 
polite ;  of  the  latter  group  a  species  exists  in  arctic  America,  seven  in 
arctic  Europe,  and  six  in  arctic  Asia. 

The  frugivorous  bats  are  totally  excluded  from  the  New  World.  One 
species  of  Pteropus  is  a  native  of  Australia ;  the  other  species  of  the  same 
genus  belongs  to  the  oceanic  provinces,  tropical  Africa,  tropical  and  central 
Asia.     The  genus  Pachysomus  is  exclusively  proper  to  tropical  Asia ;  the 
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genera  Macroglossus,  Harpyia,  and  Cephalotes  are  at  once  Asiatic  and 
Oceanic. 

The  aquatic  Carnivora,  the  Pinnipedia  or  seals,  are  again  rather  northern 
and  temperate  than  southern  and  tropical.  These  animals  are  met,  with 
the  Rytina  of  the  Sirenidia  group,  generally  near  and  beyond  the  arctic 
'circle. 

Among  terrestrial  Carnivora,  if  we  examine  first  the  Plantigrada  we  find 
that  they  are  absent  from  Australia,  the  oceanic  provinces,  and  the  tem- 
perate part  of  South  America.  In  North  America  five  or  six  species.  In 
both  tropical  America  and  Asia  they  abound  most ;  the  genus  Ailurus 
belongs  exclusively  to  the  latter  country,  whilst  Cercoleptes  is  tropical 
American.  The  genera  Nasua  and  Procyon  are  peculiar  to  the  New 
World ;  the  genus  Arctitis  is  peculiar  to  Asia.  The  badgers  (Meles)  are 
chiefly  European  and  North  American  ;  the  bears  are  more  widely  spread. 

The  Digitigrada  have  a  wider  distribution  than  the  Plantigrada.  Aus- 
tralia possesses  one  species  of  dog ;  the  oceanic  provinces  have  a  dog  and 
a  Paradoxurus;  and  temperate  South  America  has  several  skunks,  dogs 
(Canis),  otters,  and  cats.  The  cats,  dogs,  and  martens  are  distributed 
over  a  wider  area  than  the  other  genera.  The  genus  Hyaena  is  African 
and  Asiatic ;  the  genus  Bassaris  is  tropical  American ;  the  genera  Cynictis, 
Proteles,  and  Pyraena  belong  to  tropical  Africa.  The  ichneumons  are 
chiefly  African  and  Asiatic.  The  Lingsang  and  Potamophilus  are  limited 
to  tropical  Asia.  The  greatest  development  of  this  division  is  in  tropical 
Africa  and  Asia,  next  in  Central  Asia,  then  in  tropical  America. 

The  Quadrumana  or  monkeys,  as  already  remarked,  divide  into  two 
groups,  one  exclusively  proper  to  the  Old,  the  other  to  the  New  World. 

The  first  section  of  the  Quadrumana  of  the  Old  World  is  that  of  Pro- 
simise,  Lemuridae,  or  makis,  which  is  distributed  over  western  and  central 
Africa,  the  island  of  Madagascar  and  adjacent  islands,  the  south  Asiatic 
provinces,  and  the  Indian  Archipelago.  To  the  latter  districts  belongs 
exclusively  the  genus  Tarsius.  The  genera  Otolicnus,  Lichanotus,  and 
Lemur  are  African. 

The  Simidae  are  all  African  and  Asiatic.  The  genus*  Colobus  is  pecu- 
liar to  Africa,  whilst  the  genera  Presbytis,  Semnopithecus,  and  Hylobates 
belong  exclusively  to  Asia. 

The  Cebiids  are  from  tropical  and  temperate  South  America. 

The  group  Chiromyidae  is  composed  of  one  species  which  inhabits 
Madagascar. 

That  of  Galeopithecidae  also  comprises  one  species,  peculiar  to  the 
Indian  Archipelago. 

With  this  sketch  of  the  geographical  distribution  of  mammals  we  close 
the  class  of  Mammalia,  which  is  the  last  of  the  animal  kingdom  if  we 
except  Man,  to  whose  natural  history  we  devote  the  entire  last  subdivision 
of  this  volume  under  the  head  of  Anthropology. 
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ANTHROPOLOGY  AND  SURGERY. 

Plates  119—140. 


GENERAL  CONSIDERATIONS. 
1.  Position  op  Man  in  Organic  Nature. 

LiNNiEus  placed  man  at  the  head  of  the  animal  kingdom,  presenting  what 
he  deemed  his  most  important  characteristic,  in  the  specific  name  Sapiens, 
Other  naturalists  have  expressed  themselves  quite  indignantly  against  even 
this  approximation  to  the  brute  creation,  denying  the  propriety  of  grouping 
man  with  other  Mammalia.  Nevertheless,  it  is  impossible  to  deny  that  in 
many  respects  there  is  a  close  resemblance  to  the  higher  quadrumana  in 
many  external  features,  and  a  still  more  intimate  relation  in  the  fundamental 
points  of  anatomical  and  physiological  structure.  By  placing  him  in  the 
order  Bimana.  of  which  he  is  sole  occupant,  we  make  a  zoological  difference 
from  the  monkeys  and  apes,  this  difference  being  vastly  increased  by  the 
presence  of  intelligence  and  reason. 

However  great  the  resemblance  between  Man  and  the  Quadrumana,  yet 
the  differences,  as  already  remarked,  are  sufficient  to  prevent  their  ever 
being  approximated  more  closely  than  we  have  done.  Thus,  a  perfectly 
opposable  thumb  is  unknown  among  the  monkey  tribe ;  this  member,  although 
capable  of  grasping  objects,  is  yet  unable  to  act  with  the  delicacy  and  pre- 
cision so  eminently  characteristic  in  man.  The  erect  attitude,  too,  is  man's 
sole  prerogative  ;  this  involving  numerous  differences  in  general  structure. 
Another  point  of  difference  is  to  be  found  in  the  different  facial  angle ;  this 
being  such  as  to  throw  the  face  immediately  beneath  the  brain,  and  not 
anterior  to  it.  This  facial  angle  is  formed  by  two  ideal  lines,  one  drawn 
from  the  most  projecting  portion  of  the  forehead  to  the  anterior  extremity 
of  the  alveolar  margin  of  the  upper  jaw,  the  other  extending  from  the  latter 
point  in  a  horizontal  direction  through  the  meatus  auditorius  externus.  The 
development  of  brain  will  generally  be  found  to  bear  a  certain  ratio  to  the 
obtuseness  of  this  angle.  PL  119,  ßg.  10,  exhibits  the  facial  angle  of  the 
European  ;^^.  11,  that  of  the  negro;  and^^.  12,  that  of  the  orang-outang. 

Other  important  characteristics  of  mankind  are  to  be  found  in  the  absence 
of  any  intervals  between  contiguous  teeth,  and  in  the  vertical  position  of 
the  latter  ;  in  the  comparatively  small  size  of  the  face,  the  prominent  chin, 
the  broad  foot,  the  long  muscular  legs ;  in  his  capacity  of  living  under  great 
extremes  of  heat  and  cold ;  his  adaptation  to  a  purely  animal  or  vegetable 
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diet,  as  well  as  to  a  mixture  of  the  two,  &c.  But  by  far  the  most  important 
characters  are  to  be  found  in  those  mental  endowments  which  distinguish 
him  so  eminently  from  the  brute. 


2,  Varieties  of  Mankind. 

It  is  not  our  purpose  to  enter  upon  the  question  now  agitating  the  scien- 
tific world,  as  to  whether  mankind  be  descended  from  one  pair  or  from 
several ;  and  if  the  latter,  whether  these  original  pairs  were  of  one  single 
species,  or  of  a  greater  number.  The  problem  is  still  far  from  being  solved, 
requiring  the  combined  efforts  of  the  anatomist,  the  physiologist,  the  zoolo- 
gist, the  philologist,  and  the  theologian.  Nowhere  is  a  severe  application  of 
all  the  principles  of  modern  scientific  investigation  more  necessary  to  a 
satisfactory  conclusion  than  in  this  instance. 

Any  attempt  at  a  systematic  classification  of  man,  as  at  present  distributed 
over  the  surface  of  the  globe,  is  attended  with  great  difliculties.  Although 
in  typical  individuals  of  different  nations  strongly  marked  features  of  dis- 
tinction may  be  observed,  yet,  when  we  attempt  to  include  mankind  in  one 
general  arrangement,  we  find  such  an  endless  variety,  such  insensible  gra- 
dations from  one  form  into  another,  such  unexpected  anomalies  in  particular 
circumstances,  as  almost  to  cause  the  ethnologist  to  throw  down  his  pen  in 
despair.  It  is  for  this  reason  that  different  authors  have  had  such  aj^ar- 
ently  contradictory  views  as  to  the  number  of  principal  races,  and  their 
proper  sub-divisions.  Thus,  Desmoulins  gives  sixteen  such  races ;  Bory 
de  St.  Vincent,  fifteen ;  Prichard,  seven ;  Blumenbach,  five ;  while  Cuvier 
makes  only  three.  The  five  races  of  Blumenbach  are  termed  by  him  :— 
Caucasian,  Mongolian,  Ethiopian,  Malay,  and  American.  Cuvier  refers  the 
Malay  race  to  the  Ethiopian,  and  the  American  to  the  Mongolian,  leaving 
only  the  Caucasian,  Mongolian,  and  Ethiopian. 

Dr.  Chas.  Pickering,  in  his  important  work  entitled  "  The  Races  of  Man," 
gives  eleven  races,  as  follows  : 

a.  White, 

1.  Arabian.  Nose  prominent ;  lips  thin;  beard  abundant ;  hair  straight 
and  flowing. 

2.  Abyssinian.    Complexion  hardly  becoming  florid*  nose  prominent; 


hair  crisped. 


b.  Brown. 


3.  Mongolian.    Beardless;  with  the  hair  perfectly  straight,  and  very 
long. 

4.  Hottentot.     Negro  features,  and  close  woolly  hair ;  stature  diminu- 
tive. 

5.  Malay.    Features  not  prominent  in  the  profile;  complexion  darker 
than  in  the  preceding  races ;  the  hair  straight,  or  flowing. 
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c.  Blackish-brown. 

6.  Papuan.  Features  not  prominent  in  the  profile ;  beard  abundant ;  skin 
harsh  to  the  touch ;  hair  crisped  or  frizzled. 

7.  Negrillo.  Apparently  beardless;  stature  diminutive;  features  ap- 
proaching those  of  the  negro ;  hair  woolly. 

8.  Indian  or  Telinoan.  Features  approaching  those  of  the  Arabian ;  the 
hair  in  like  manner  straight  or  flowing. 

9.  Ethiopian.  Complexion  and  features  intermediate  between  those  of 
the  telingan  and  negro ;  hair  crisped. 

d.  Black. 

10.  Australian.  Negro  features,  combined  with  straight  or  flowing 
hair. 

11.  Negro.     Close  woolly  hair;  nose  much  flattened;  lips  very  thick. 

In  the  present  brief  reference  to  the  principal  subdivisions  of  the  human 
race,  we  shall  follow  Latham,  who,  in  his  recent  work  entitled  "  Natural 
History  of  the  Varieties  of  Man,"  has  treated  of  the  subject  in  a  highly 
scientific  manner,  and  has  given  to  it  as  mueh  precision  as  perhaps  it  is 
capable  of  at  the  present  time. 

The  following  table  exhibits  the  principal  divisions  and  subdivisions 
employed  by  Mr.  Latham,  and  we  shall  take  up  their  consideration  in  the 
same  order. 


Mongolidse. 


'^Altaic. 
Dioscurian. 

Oceanic. 

Hyperborean. 
Peninsular. 
American. 
Indian. 


SSeriform. 
Turanian. 

(  Amphinesian. 
(  Kelaenonesian. 


AtlantidsB. 


^Negro. 

Caflre. 

Hottentot. 
^  Nilotic.    . 

Amazirgh. 

^Egyptian. 
^Semitic. 


Western,    Central,     Eastern. 
Western,    Southern,  Eastern. 
Hottentot,  Saab. 
Gallahs,      Agows,       Nubians, 
Siwans,      Cabyles,     Tuaricks, 


Bisharis. 
Guanches. 


Japetid». 


^Occidental. 
Indo-Germanic.   ^ 


European. 
^Iranian. 


Gothic, 

Sarmatian. 

Mediterranean, 
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Our  limits  will  permit  us  to  give  a  very  brief  diagnosis  only  of  even  the 
principal  of  the  above  divisions,  with  an  indication  of  their  geographical 
distribution. 

1.  MoNGOLiDiE.  The  characteristics  of  the  Mongolian  family  are  to  be 
found  in  a  face  broad  and  flat,  from  either  the  development  of  the  zygomata 
or  that  of  the  parietal  bones,  often  from  the  depression  of  the  nasal  bones. 
The  frontal  profile  is  retiring  or  depressed,  rarely  approaching  the  perpen- 
dicular. The  maxillary  profile  is  moderately  projecting,  rarely  vertical. 
Eyes  often  oblique.  Skin  rarely  a  true  white  and  as  rarely  a  true  black. 
The  irides  are  generally  dark.  The  hair  is  straight,  lank,  and  black,  rarely 
light  colored ;  sometimes  curly,  rarely  woolly.  Found  in  Asia,  Polynesia, 
and  America. 

According  to  the  above  table,  the  Mongolidse  are  divided  into  Altaic, 
Dioscurian,  Oceanic,  Hyperborean,  Peninsular,  American,  and  Indian. 

A.  The  term  Altaic  Mongolidae  is  derived  from  the  Altai  Mountains  in 
Central  Asia,  as  being  a  convenient  geographical  point  of  reference  for  the 
nations  and  tribes  comprised  in  this  division.  It  contains  as  subdivisions, 
two  principal  stocks,  the  Seriform  and  Turanian. 

The  Seriform  stock  is  Mongol  in  its  physical  conformation,  and  is  distri- 
buted over  China,  Thibet,  the  Trans-Gangetic  Peninsula  as  far  as  Malaya, 
the  Himalayan  and  parts  of  the  Sub-Himalayan  range  of  mountains. 

The  principal  divisions  are  :  I.  The  Chinese,  found  in  China,  and  having 
for  religion  a  modified  Buddhism,  or  the  religion  of  Fo.  The  Chinese,  with 
the  yellowish-brown  complexion,  broad  face,  scanty  beard,  lank,  black  hair, 
and  small  stature  of  the  Mongolidae  in  general,  have  for  their  especial 
characteristic  an  opening  of  the  eye  very  narrow,  and  drawn  upwards  at 
its  outer  angle,  so  as  to  render  it  very  oblique.  2.  The  Thibetans,  inhabit- 
ing Thibet,  Butan,  &c.  Their  religion  is  chiefly  Buddhism,  although 
Brahminism  prevails  on  the  frontier  of  India,  and  Shia  Mahomedanism  in 
Little  Thibet.  3.  The  Anamese,  in  Tonquin  and  Cochin-China.  Their 
language  is  allied  to  the  Chinese,  although  actually  diflferent.  In  physical 
appearance  they  resemble  the  Chinese,  although  of  somewhat  less  size,  and 
with  the  eyelids  not  so  oblique.  4.  The  Siamese,  from  the  Gulf  of  Siam  to 
the  frontiers  of  China.  Their  religion  is  Buddhism.  5.  The  Kambojians, 
inhabiting  the  lower  course  of  the  Mekhong  River,  between  the  Siamese 
and  Anamese.  6.  The  Burmese,  in  the  valley  of  the  Irawaddi.  7.  The  Mbn, 
inhabiting  the  delta  of  the  Irawaddi,  and  speaking  much  the  same  language 
as  the  Burmese.  There  are  also  numerous  minor  nations  which  appropri- 
ately belong  to  the  Seriform  Altaic  Mongolidae. 

The  Turanian  stock  inhabits  the  northern  parts  of  the  Chinese  Empire, 
the  greater  portion  of  Siberia,  Mongolia,  Tartary,  eastern  Turkestan,  Asia 
Minor,  Turkey,  Hungary,  Finland,  Esthonia,  and  Lapland.  Four  principal 
divisions  may  be  established,  as  follows  :  1.  The  Mongolian  branch,  found 
from  the  Altai  Mountains  to  the  Wall  of  China,  and  from  the  Tungüs 
boundary  to  Thibet.  Their  religion  is  chiefly  Buddhism.  It  includes  the 
Calmucks,  and  is  characterized  by  presenting  the  typical  features  of  the 
Mongolidae,  and  by  the  pastoral  and  nomadic  features  of  its  tribes.  2.  The 
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Tungus  branch.  This  is  found  from  the  Sea  of  Okhotsk  and  Kamtschatka 
to  the  Yenisei,  and  from  the  coast  of  the  ley  Sea  to  the  Yellow  Sea. 
Their  position  is  thus  more  northern  than  that  of  the  preceding,  while  their 
habits  are  more  those  of  the  hunter  and  fisherman  than  of  the  shepherd. 
3.  The  Turk  branch,  extending  from  Lake  Baikal  to  the  eastern  boundary  of 
the  Greek  and  Slavonic  countries  of  Europe,  and  from  the  northern  fron- 
tier of  Thibet  and  Persia  to  the  country  north  of  Tobolsk.  They  are  also 
found  isolated  in  regions  exterior  to  the  preceding  limits.  Their  religion  is 
mostly  Sunnite  Mahomedan.  4.  The  Ugrian  branch.  This  extends  from 
Norway  to  the  Yenisei,  and  from  the  North  Cape  to  Simbirsk,  Saratof,  and 
Astrakhan.  It  is  also  found  isolated  in  Hungary.  Although  essentially 
Mongolian,  there  is  a  frequent  occurrence  of  blue  eyes  and  red  hair.  Their 
religion  varies  in  different  sections  of  country,  the  Lutheran,  Roman 
Catholic,  Greek  Catholic,  and  Shaman  predominating.  The  principal 
nations  included  in  this  branch  are  the  Voguls,  Ostiaks,  Finns,  Finlanders, 
Esthonians,  Laplanders,  and  Magyars  or  native  Hungarians. 

B.  The  Dioscurian  MoNGOLiOiE  derive  their  name  from  the  ancient 
sea-port  Dioscurias,  where  the  chief  commerce  between  the  Greeks  and 
Romans  and  the  natives  of  the  Caucasian  range  took  place.  It  includes 
the  nations  inhabiting  the  range  of  Mount  Caucasus,  and  by  authors  pre- 
vious to  Latham  presented  as  the  type  of  the  Caucasian  race,  and  allied 
with  the  inhabitants  of  civilized  Europe.  But  in  the  confessed  absence  of 
authentic  and  extended  osteological  and  zoological  information,  this  acute 
ethnologist,  from  philological  grounds,  has  felt  himself  compelled  thus  to 
alter  the  generally  received  classification.     The  principal  divisions  are  : — 

1.  The  Georgians;  2.  The  Lesgians ;  3.  The  Mizjeji;  4.  The  Iron;  5. 
The  Circassians. 

C.  The  Oceanic  Mongolid^e  consist  of  tribes  which,  with  the  exception 
of  those  on  the  Peninsula  of  Malacca,  inhabit  islands  exclusively.  They 
may  be  divided  into  two  stocks,  Amphinesian  and  Kelaenonesian. 

The  Amphinesian  stock  is  sub- Mongolian  in  physical  appearance,  with  a 
complexion  of  various  shades  of  brown  or  olive,  rarely  black.  The  hair  is 
black  and  straight,  rarely  woolly  ;  oftener  (but  not  often)  wavy  and  curling. 
Stature  from  five  feet  three  to  five  feet  ten.  The  language  contains  a 
certain  proportion  of  Malay  words.  This  stock  is  distributed  over  the 
Malayan  Peninsula,  the  Indian  Archipelago,  Polynesia,  and,  perhaps,  Mada- 
gascar. Its  chief  subdivisions  are :  1.  The  Protonesians.  Here  the  color 
is  of  different  shades  of  brown  and  yellow.  The  face  is  flat ;  the  nose 
short ;  eyes  and  hair  black  and  straight ;  beard  scanty ;  stature  short ; 
frontal  profile  retiring ;  jaws  projecting ;  orbits  angular.  They  inhabit  the 
Malayan  Peninsula,  Sumatra,  Borneo,  Java,  &c.  It  is  here  that  we  find 
the  typical  Malays,  so  well  known  both  for  their  virtues  and  their  vices. 

2.  The  Polynesians,  This  section  includes  inhabitants  of  islands  from 
the  Pelews  to  Easter  Island,  and  from  the  Mariannes  and  Sandwich 
Islands  to  New  Zealand.  In  stature  they  perhaps  exceed  the  Protonesians, 
with  a  more  common  tendency  to  corpulence.  The  color  often  approaches 
to  that  of  Europeans;   the  hair  frequently  waved  or  curling;    the  nose 
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sometimes  aquiline.  Their  diet  consists  principally  of  vegetables,  the 
cocoanut,  the  taro,  and  the  banana;  when  of  animal  food,  it  is  chiefly 
fish,  sometimes  of  pigs  and  dogs,  in  the  almost  entire  absence  of  larger 
mammals.  The  bow  and  arrow  are  rarely  used  as  weapons,  but  in  their 
'stead  the  club  and  spear.  Of  Polynesians  there  may  be  distinguished  two 
branches,  those  inhabiting  the  Pelew,  Caroline,  and  Marianne  Islands, 
and  those  found  in  the  Navigator,  Society,  Friendly,  and  other  islands 
of  the  Pacific,  in  the  Marquesas,  Easter  Island,  Sandwich  Islands,  New 
2iealand,  &c. 

The  KalcBnonesian  stock  has  at  first  sight  strong  afllnities  with  the  black 
races  of  mankind,  the  color  of  the  skin  being  black,  rather  than  brown  or 
olive.  The  hair  is  crisp,  curly,  frizzly,  and  sometimes  perhaps  woolly; 
scarcely  straight;  color  black.  Stature  rather  small.  It  inhabits  New 
Guinea,  New  Ireland,  Solomon's  Isles,  the  Louisiade,  New  Hebrides,  New 
Caledonia,  Australia,  and  Tasmania.  Here  the  bow  and  arrow  are  the 
prominent  weapons.  In  this  area  may  be  distinguished  three  principal 
branches:  1.  The  Papuan;  ?..  The  Australian;  3.  The  Tasmanian. 

D.  The  Hyperborean  MoNGOLiDiE  are  found  along  the  coasts  of  the 
Arctic  Ocean  and  the  courses  of  the  Yenisei  and  Kolyma,  thus  occupying 
the  most  northern  part  of  the  inhabited  world.  They  are  constituted  by 
the  three  divisions  of  Samoeids,  Yeniseians,  and  Yukahiri. 

E.  The  division  of  Peninsular  MoNGOLiOiE  comprises  tribes  separated 
by  considerable  breaks  geographically,  and  to  some  extent,  apparently, 
ethnologically.  Some  lie  within  theoretic  circle,  others  extend  as  far 
south  as  26^  north  latitude,  while  an  equal  difference  is  seen  in  their  social 
development.  They  inhabit  islands  and  peninsulas  of  northeastern  Asia. 
The  principal  subdivisions  are  as  follows  :  1.  The  Koreans,  on  the  penin- 
sula of  Korea;  2.  The  Japanese;  3.  The  Lu-Chu  Islanders ;  4.  The  Aino  ; 
5.  The  Koriaks ;  6.  The  Kamtschatkians,  in  the  southern  part  of  the  penin- 
sula of  Kamtschatka. 

F.  The  American  MoNooLiDiE.  These  include  two  principal  subdivi- 
sions: 1.  The  Esquimaux,  and  2.  The  Indians  of  North  and  South 
America.  The  former  are  not  confined  to  North  America,  being  found  in 
Greenland  and  northeastern  Asia;  the  latter  constitute  exclusively  the 
aboriginal  inhabitants  of  the  continent. 

6.  The  Indian  Mongolidje  include  the  inhabitants  of  Hindostan,  Cash- 
mere, Ceylon,  the  Maldives  and  Laccadives,  and  part  of  Beloochistan. 

2.  Atlantidje.  In  the  second  great  family  of  mankind  we  find  as  the 
predominant  characters,  the  maxillary  profile  projectile,  the  nose  flattened, 
the  forehead  retreating,  the  cranium  long,  with  the  parietal  diameter  gene- 
rally narrow.  The  eyes  are  rarely  oblique.  The  skin  is  often  jet  black, 
very  rarely  approaching  a  pure  white.  The  hair  is  crisp,  woolly,  rarely 
straight,  still  more  rarely  light-colored.  The  Atlaniidee  are  almost  exclu- 
sively inhabitants  of  Africa,  being  found  in  Asia  only  on  the  African  side. 
They  may  be  divided  into  the  Negro;  the  Kaffre;  the  Hottentot;  the 
Nilotic  ;  the  Amazirgh  ;  the  Egyptian ;  and  the  Semitic  Atlantidae. 

A.  The  Negro  AxLANTiDiE  are  distinguished  by  the  black,  soft,  and 
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unctuous  skin ;  the  woolly  hair ;  thick  lips ;  projecting  jaws ;  retreating 
forehead,  and  flattened  nose.  They  inhabit  the  low  lands  and  sea  portions 
of  Africa,  with  the  delta  and  courses  of  the  Senegal,  Gambia,  Niger,  Upper 
Nile,  and  other  rivers  of  the  same  continent.  Geographically  they  may  be 
divided  into,  1.  the  Western;  2.  the  Central;  and  3.  the  Eastern. 

B.  The  Caffre  AxLANTiDiE  are  subdivided  into  1.  The  Western;  2.  The 
SotUhem ;  and  3.  The  Eastern.  Here  the  cranium  is  more  vaulted  than 
in  the  Negro,  with  the  snout  less  projecting.  The  hair  is  tufted,  as  such 
approaching  the  Hottentot;  the  zygomatic  development  outwards  rather 
than  downwards,  so  that  the  cheek  bones  become  projecting,  and  the  fore- 
head and  chin  tapering.  Lips  generally  thick,  and  nose  less  depressed  than 
in  the  Negro.  Color  black,  dark  brown,  or  dear  brown.  Stature  tall. 
They  occupy  western,  central,  and  eastern  Africa,  from  the  north  of  the 
Equator  to  the  south  of  the  Tropic  of  Capricorn. 

C.  The  Hottentot  ATLANTiDiE  are  low  of  stature  and  slight  of  limb. 
In  color  they  are  more  brown  or  yellow  than  black ;  cheek  bones  prominent ; 
nose  flattened ;  hair  in  tufts  rather  than  equally  distributed  over  the  head. 
Eyes  oblique ;  vision  acute.  Cranium  Mongol-like,  with  wide  orbits ;  chin 
long,  forward,  and  thin.  There  are  afso  striking  features  in  the  osteology 
and  general  anatomy  of  the  Hottentot,  to  which  we  cannot  here  allude. 
They  inhabit  elevated  table-lands  and  terraces,  generally  sterile  and  ill 
adapted  to  furnish  vegetable  food.  The  flesh  of  the  larger  mammals,  with 
that  of  reptiles  and  insects,  is  an  important  article  of  diet.  Their  principal 
divisions  are  into  Hottentots  proper  and  Saabs,  the  former  found  on  the 
Great  Fish  River  and  Orange  River,  the  latter  in  the  country  between  the 
Roggeveld  and  the  middle  portion  of  Orange  River. 

D.  Nilotic  Atlantidä.  This  division  includes  the  inhabitants  of  the 
water  system  of  the  Upper  and  Middle  Nile.  In  external  appearance  they 
difier  somewhat  from  the  true  Negro  type,  approaching  to  that  of  the  Arab. 
They  are  divided  into  Gallas,  Agows,  Nubians,  and  Bisharis. 

E.  The  Amazirgh  Atlantidä  inhabit  the  north-western  portion  of  Africa, 
together  with  a  narrow  strip  along  the  Mediterranean,  from  about  15°  east 
longitude  to  the  confines  of  Egypt.  They  are  interesting  as  being  the 
descendants  of  the  ancient  Gaetulians,  Numidians,  Mauri  tanians,  and 
Cyrenaeans.  In  physical  appearance  diey  resemble  sometimes  the  Negro, 
sometimes  the  Arab.  Their  chief  divisions  are :  1.  The  Siwans  of  the 
oasis  of  Siwah ;  2.  The  Cabyles  of  Mount  Atlas ;  3.  The  Titaricks  of  the 
Sahara ;  and  4.  The  Guanches  of  the  Canary  Islands.  The  latter  have  now 
no  distinct  existence.  t 

F.  The  Egyptian  ATLANTiDiE.  By  these  are  to  be  understood  the 
old  Egyptians,  the  subjects  of  the  Pharaohs  and  the  Ptolemies,  and  the 
modern  Copts,  as  far  as  they  are  of  unmixed  blood.  They  inhabited  and 
still  inhabit  the  valley  and  delta  of  the  Nile,  from  Assouan  to  the  Medi- 
terranean. 

G.  Semitic  ATLANTm^.  These  are  <2omposed  of  light  complexioned 
tribes,  with  sub-depressed  skulls,  straight  and  prominent  noses,  and  vertical 
profile.    They  are  referable  to  three  principal  types,  the  Arab,  the  Jew,  and 
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the  Kaldani,    Their  principal  divisions  are  into  Syrians,  Assyrians,  Baby- 
lonians, Arabs,  -/Ethiopians,  Phoenicians,  Jews,  &c. 

3.  The  jAPETiDiS  constitute  the  third  and  last  division  of  the  table 
prefixed  to  this  article.  It  is  this  which  includes  the  majority  of  the  present 
inhabitants  of  civilized  Europe,  and  is  found  in  many  other  portions  of  the 
world,  originally  colonized  from  Europe.  In  this  family  the  jaws  project 
but  slightly,  the  nose  is  mostly  prominent,  the  facial  outline  sometimes 
nearly  vertical.  Face  rarely  very  flat ;  moderately  broad.  Eyes  rarely 
oblique.  The  skin  is  white  or  brunette.  Hair  never  woolly,  often  light 
colored.  Indes  black,  blue,  or  grey.  Divided  into  Occidental  and  Indo- 
Germanic. 

A.  Occidental  JAPETiDiE.  The  Celts  of  Brittany,  Wales,  Highlands  of 
Scotland,  the  Isle  of  Man,  and  Ireland,  are  the  principal  representatives 
of  this  section.  In  physical  conformation  they  are  presented  under  two 
principal  types.  1.  The  Silurian,  with  eyes  and  hair  black;  complexion 
dark  with  a  ruddy  tinge ;  chiefly  found  in  South  Wales.  2.  The  Hibernian^ 
with  grey  eyes,  yellowish,  red,  or  sandy  hair,  and  light  complexion. 

B.  Indo-Germanic  jAPETiDiE.  Of  this  division  we  may  make  two  classes, 
1.  European  ;  2.  Iranian.  In  the  European  Indo-Germanic  class  we  find 
three  subdivisions. 

1.  The  Gothic:  with  blue  eyes,  flaxen  hair,  ruddy  complexion,  smooth 
skin,  and  fleshy  limbs ;  or  else  with  grey,  dark,  or  hazel  eyes,  brown  or 
black  hair,  and  sallow  or  swarthy  complexion.  Found  at  the  present  time 
in  Germany  and  Scandinavia,  Switzerland,  Holland,  Belgium,  Great  Britain, 
Ireland,  United  States,  Canada,  and  Australia.  Descended  from  the  ancient 
Germans  of  the  region  between  the  Rhine  and  the  Elbe.  It  may  be  divided 
into  the  Teutons,  having  as  subdivisions,  again,  the  Moeso-Goths,  High 
Germans,  and  Low  Overmans;  and  into  the  Scandinavians,  including  the 
Icelanders,  Faroers,  Norwegians,  Swedes,  and  Danes. 

2.  The  Sarmatians,  including  the  Lithuanians  (old  Prussians,  Lithuanians, 
and  Letti)  and  the  Slavonians  (Russians,  Servians,  Illyrians,  Tshechs,  Poles, 
Serbs,  and  Polabi). 

3.  The  Mediterranean,  inhabiting  Greece  and  Italy,  subdivided  into  the 
Hellenic  and  Italian  branches. 

The  Iranian  Indo-Germanic  class  includes  the  inhabitants  of  Kurdistan, 
Persia,  Beloochistan,  Aflghanistan,  and  Kafleristan. 

The  figures  on  pL  119  present  some  of  the  typical  subdivisions  to  which 
we  have  just  had  reference.  Figs,  1  and  2  represent  individuals  of  the 
German  nation  ;  fig.  3,  an  Arab ;  fig,  4,  a  finn  ;  fig.  5,  a  Chinese ;  fig.  6, 
a  true  Negro ;  fig.  7,  a  North  American  Indian  ;  fig.  8,  a  South  American 
Indian  ;  fig.  9,  a  Malay.  Fig,  10,  the  skull  of  a  Caucasian  ;  fig,  11,  that 
of  a  Negro  ;  fig,  12,  that  of  an  ape.  The  chart  in  the  centre  of  the  plate 
is  intended  to  exhibit  at  a  glance  the  present  distribution  of  the  five  races 
of  Blumenbach,  as  explained  in  the  margin.  The  translation  of  the  German 
phrases  on  the  plate  will  be  found  in  the  table  of  contents  at  the  begin- 
ning of  this  volume. 
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3.  Internal  Structure  and  Vital  Phenomena  of  Man. 

Investigations  in  reference  to  the  corporeal  nature  of  man  are  carried  on 
under  two  points  of  view,  one  having  respect  to  his  anatomy,  the  other  to 
his  physiology.  By  anatomy,  is  to  be  understood  the  structure  of  the  animal 
machine,  with  the  form  and  constitution  of  the  individual  parts ;  while  phy- 
siology,  on  the  other  hand,  seeks  to  explain  the  office  or  function  which 
each  part  of  the  system  plays  in  the  animal  economy. 

Human  Anatomy  is  divisible,  in  the  first  place,  into  General  and  Special. 
General  Anatomy  treats  of  the  miyute  individual  components  of  the  body ; 
their  varieties  of  structure,  their  peculiarities,  and  their  mode  of  combina- 
tion; it  stands  in  very  close  connexion  with  the  chemistry  of  the  human 
body.  Special  Anatomy  refers  to  the  individual  organs,  teaching  their  forms, 
magnitudes,  positions,  and  connexions  with  the  other  parts  of  the  body. 


4.  Constituents  and  Elementart  Tissue  of  the  Human  Body. 

The  human  body  consists  of  solid,  liquid,  and  gaseous  substances,  so 
intimately  united  as  to  be  only  separable  by  artificial  means.  All  solid 
particles,  for  instance,  are  penetrated  by  liquid,  and  these  contain  gaseous 
in  solution.  In  addition  to  these,  there  are  cavities  in  various  portions  of 
the  body,  more  or  less  moistened  or  filled  with  collections  of  liquid  matter, 
not  to  speak  of  the  gases  contained  in  the  lungs,  the  intestinal  canal,  &c. 

The  liquids  of  the  human  body  constitute  its  principal  mass,  amounting 
to  nearly  four  fifths  of  the  entire  weight.  They  consist  in  part  of  a  watery 
matter,  generally  distributed  throughout  the  body,  and  containing  a  little 
albumen  and  a  few  salts  in  solution ;  partly  of  nutritious  juices,  as  the 
blood,  the  lymph,  and  the  chyle ;  and  partly  of  secretions,  which  are  sepa- 
rated from  the  blood  to  be  entirely  thrown  ofi*,  or  else  used  for  some  special 
purpose.  Thus  we  have  serous  liquids  in  the  cellular  tissue,  in  various  closed 
cavities,  in  the  chambers  of  the  eye,  and  in  the  inner  ear :  albuminous  are 
found  in  the  synovial  membranes  and  the  vitreous  humor  of  the  eye :  fats 
occur  in  the  cellular  tissue  and  in  the  marrow  of  bones :  coloring  matters  in 
the  blood,  the  muscles,  and  under  the  skin  of  certain  races. 

All  the  components  of  the  body  may  be  reduced  to  fifteen  elementary 
constituents,  which,  however,  are  not  peculiar  to  it.  These  are  oxygen, 
hydrogen,  nitrogen,  carbon,  sulphur,  phosphorus,  sodium,  chlorine,  fluorine, 
potassium,  calcium,  magnesium,  manganese,  silicon,  and  iron. 

Some  principal  organic  combinations  of  these  elements  in  the  human 
body  are  as  follows:  tears;  saliva;  crystallin,  in  the  crystalline  lens;  biliary 
resin,  biliary  sugar  (bilin),  taurine,  bilifulvin,  Cholesterin,  dyslysin,  4^.,  in 
the  bile ;  uric  acid  and  urea  in  the  urine ;  caseine,  whey,  butter,  sugar  of 
milk,  and  lactic  acid,  in  milk ;  mucus ;  horn,  in  the  epidermis,  hair,  and 
nails  ;  fibrine  in  the  blood,  lymph,  chyle,  and  muscles ;  albumen  in  serum, 
in  the  substance  of  the  brain  and  nerves,  in  the  muscles,  the  synovia,  the 
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lymphs,  the  fluids  of  the  eye,  and  the  ear  wax ;  fatty  substances,  either 
separate  in  the  cellular  tissue  and  the  cavities  of  bones,  or  united  with  other 
matters,  as  in  chyle,  in  the  brain,  in  milk,  bile,  &c. ;  osmazome,  the  substance 
to  which  the  peculiar  smell  and  taste  of  roasted  meat  is  due ;  jelly ;  hc&ma- 
tine  (coloring  matter  of  the  blood) ;  pigmentum  nigrum  in  the  eye,  the  skin 
of  negroes,  &c.,  &c. 

The  elements  of  the  body,  as  above  enumerated,  are  combined  into  vari- 
ous tissues,  of  which  the  following  are  those  most  generally  distinguished : 
dermoid ;  cartilaginous  ;  fibro-cartilaginous  ;  fibrous ;  nervous ;  osseous  ; 
cellular ;  adipose ;  vascular  ;  muscular ;  erectile ;  mucous ;  serous ;  glandu- 
lar. These  various  tissues,  whose  combination  constitutes  the  various 
organs  of  the  body,  will  be  treated  of  more  fully  hereafter.  The  explanation 
of  the  cellular  tissue,  however,  may  here  find  its  most  appropriate  place. 
This  consists  of  a  soft  transparent  substance,  capable  of  being  drawn  out 
into  threads,  and  forming  sheets  or  fascia,  in  many  places  rendered  opake 
by  a  closely  compacted  web  of  vascular  tissue.  It  is  found  beneath  the 
skin ;  between  the  different  muscles,  and  even  separating  their  finest  fibres; 
investing,  and  in  part  constituting,  various  organs ;  in  fact  there  is  scarcely 
any  part  of  the  body  in  which  it  may  not  be  detected.  It  is  eminently 
characterized  by  the  presence  of  cellular  cavities,  which  appear  to  commu- 
nicate freely  with  one  another,  and  thus  permit  the  ready  passage  of  fluids. 


5.  Arrangement  of  Special  Systematic  Anatomy. 

The  problem  in  Systematic  Anatomy  is  to  describe  the  highly  various 
parts  of  the  human  body,  in  such  order  of  succession  as  shall  correspond 
most  nearly  to  their  actual  combinations,  and  most  clearly  exhibit  their 
various  relations  and  functions.  The  arrangement  which  we  have  fixed  on 
as  answering  the  necessary  conditions  supposes  six  general  heads,  as  fol- 
lows: 

1.  The  Bones  (Osteology),  This  has  reference  to  the  structure  of  the 
central  firm  basis  of  the  body,  the  osseous  system,  a  framework  inclosed  by 
soft  parts,  and  furnishing  cavities  which  embrace  the  more  delicate  organs, 
as  well  as  constituting  a  series  of  levers  and  fulcra,  by  means  of  which  the 
muscles  are  enabled  to  bring  about  extensive  and  rapid  as  well  as  delicate 
motions. 

2.  The  Ligaments  (Syndesmology).  This  includes  those  parts  of  the 
body  by  means  of  which  the  individual  bones  are  so  connected  together  as 
to  permit  of  relative  motions  through  the  agency  of  the  muscles.  These 
two  departments  are  usually  treated  of  under  one  head. 

8.  The  Muscles  {Myology),  This  embraces  the  muscular  system  (with 
its  tendons,  aponeuroses,  and  bursse  mucosae),  which  operates  actively  by 
means  of  its  contractibility,  in  producing  motions  in  the  passive  skeleton 
with  its  ligaments. 

4.  The  Vessels  (Angeiology).  These  consist  of  the  arborescent  or  reti- 
culated tubes  or  channels  distributed  throughout  the  body,  in  which  the 
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fluids  necessary  to  life,  as  the  blood,  the  lymph,  and  the  chyle,  are  kept  in 
constant  movement.     They  include  arteries,  veins,  and  lymphatics. 

Ö.  The  Nerves  {Neurology),  Under  this  head  we  ireal  of  the  nervous 
system,  a  series  of  tubular  sheaths  filled  with  a  whitish  matter,  and  united 
in  larger  or  smaller  bundles,  which  traverse  the  entire  body,  proceeding 
from  a  central  organ  of  great  development,  the  brain  and  spinal  marrow. 
Of  nerves  we  distinguish  two  kinds :  the  one  conveying  impressions  from 
the  outer  world  to  the  central  organs  {nerves  of  sensation) ;  the  other 
serving  as  the  medium  for  the  transmission  of  volitions  {nerves  of  motion). 

6.  The  Viscera  {Splanchnology),  This  subject  embraces  various  com- 
plicated organs,  adapted  to  special  purposes.  Thus,  in  the  head  and  neck 
there  are  the  organs  of  sight,  of  hearing,  of  smell,  of  taste,  and  of  voice  ;  in 
the  thorax,  we  have  the  respiratory  organs  {the  lungs),  with  the  thymus 
and  thyroid  glands ;  in  the  abdominal  cavity,  the  apparatus  of  digestion 
{chylopoietic  viscera),  the  urinary  apparatus  {uropoietic  viscera),  and  the 
organs  of  generation. 


I.  ANATOMY  OF  THE  BONES  AND  LIGAMENTS. 

(OSTEOLOGY  AND  SYNDESMOLOGY.) 
1.  Articulations  op  the  Human  Skeleton. 

The  bones  are  those  hard,  compact,  and  inflexible  portions  of  the  body 
which  are  inclosed  by  the  muscles,  and  are  united  together  by  ligaments 
and  other  modes  of  attachment  into  the  skeleton.  This  union  may  be  of 
such  a  nature  as  to  permit  of  little  or  no  relative  motion  of  the  two  con- 
tiguous bones ;  or,  on  the  other  hand,  such  motion  may  readily  take  place 
by  means  of  synovial  joints. 

We  therefore  distinguish  two  kinds  of  union  among  bones,  each  having 
various  subdivisions,  which  we  shall  now  proceed  briefly  to  enumerate. 

A.  Synarthrosis.  The  essential  characters  of  this  kind  of  articulation 
are :  1.  That  they  are  very  limited  in  their  motions,  so  as  by  some  to  be 
considered  as  immovable ;  2.  That  their  surfaces  are  continuous,  or  with- 
out the  intervention  of  a  synovial  cavity,  but  with  that  of  some  structure 
different  from  bone.     The  principal  varieties  are  as  follows  : 

a,  Sutura.  This  may  be  either  true  {vera),  as  when  the  margins  of  two 
contiguous  bones  are  mutually  interlocked  in  each  other,  or  false  {not/ia), 
where  the  bones  are  in  juxtaposition  by  plane  but  rough  surfaces.  Sutura 
vera  may  be  either  dentata,  when  the  processes  are  long  and  dentiform,  as 
in  the  inter-parietal  suture  of  the  human  cranium ;  serrata,  when  the 
indentations  or  processes  are  small  and  fine  like  the  teeth  of  a  saw,  as  in 
the  suture  between  the  two  portions  of  the  frontal  bone ;  limbosa,  when, 
together  with  the  dentated  margins,  there  is  a  bevelment,  so  that  one  edge 
rests  on  the  otlier,  as  in  the  occipito-parietal  suture.    Of  sutura  notha  there 
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are  two  kinds,  squamosa,  when  the  bevdled  edge  of  one  overlaps  and  rests 
on  the  other,  as  in  the  temporo-parietal  suture ;  and  harmonia^  where  there 
is  simple  apposition,  as  seen  in  the  union  of  most  bones  of  the  face. 

b.  Schindylesis,  This  second  form  of  synarthrosis  is  where  a  thin  plate 
of  bone  is  received  into^a  space  or  cleft  formed  by  the  separation  of  two 
laminae  of  another  bone,  as  seen  in  the  insertion  of  the  azygos  process  of 
the  sphenoid  bone  into  the  fissure  on  the  superior  margin  of  the  vomer. 

c.  Gomphosis,  Here  one  bone  is  inserted  into  a  cavity  in  another,  just 
as  a  nail  is  driven  into  a  board,  or  a  tree  implanted  by  jts  roots  in  the 
ground.  The  sole  instance  in  the  human  subject  is  seen  in  the  insertion 
of  the  teeth  in  the  alveoli  or  sockets. 

d.  Amphiarthrosis.  This  is  an  articulation  where  two  plane  or  mutually 
adapted  surfaces  are  held  together  by  a  cartilaginous  or  fibro-cartilaginous 
lamina  of  considerable  thickness,  as  well  as  by  external  ligaments.  By 
reason  of  the  elasticity  of  the  interposed  lamina,  the  joint  possesses  a  mani- 
fest though  slight  degree  of  motion.  Examples  of  this  form  of  joint  are 
found  in  the  articulations  between  the  bodies  of  the  vertebrse,  that  between 
the  two  bones  of  the  pubes,  and  that  between  the  ilium  and  sacrum. 

B.  D1ARTHRO8IS.  Evident  mobility  is  the  distinguishing  characteristic 
of  this  class  of  joints ;  the  articular  surfaces  are  contiguous,  each  covered 
by  a  lamina  of  cartilage  (diarthrodal  cartilage)  having  either  one  or  two 
synovial  sacs  interposed.  The  integrity  of  the  articulation  is  maintained 
by  ligaments  which  pass  from  one  bone  to  the  other.  The  varieties  are  as 
follows : 

a.  Arthrodia.  Here  the  surfaces  are  plane,  or  nearly  so :  the  motion  is 
that  of  gliding,  limited  in  extent  and  direction  only  by  the  ligament  of  the 
joint  or  by  processes  of  the  bones.  Examples  are  seen  in  the  articular 
processes  of  the  vertebrae,  in  the  radial,  the  carpal,  the  stemo-clavicular, 
and  other  joints. 

b.  Enarthrosis,  This,  sometimes  termed  a  ball  and  socket  joint,  is  where 
the  globular  head  of  one  bone  plays  in  a  cup-like  cavity  of  another,  or 
others.  The  ball  is  kept  in  place  by  a  capsular  ligament.  Sometimes 
there  passes  a  straight  ligament  from  the  head  of  the  ball  to  be  inserted 
into  the  bottom  of  the  socket.  An  instance  of  this  is  seen  in  the  attach- 
ment of  the  thigh  bone  to  the  pelvis.  The  shoulder  affords  a  second 
instance  of  the  ball  and  socket  joint. 

c.  Glnglymus  or  hinge  joint.  Here  the  articular  surfaces  are  marked 
with  elevations  and  depressions,  which  exactly  fit  into  each  other,  so  as  to 
restrict  motion  in  all  but  one  line  of  direction.  They  are  always  provided 
with  strong  lateral  ligaments,  which  are  the  chief  bonds  of  union  of  the 
articular  surfaces.  Perfect  examples  of  this  articulation  are  furnished  by 
the  elbow  and  ankle  joints.  The  knee  also,  and  the  phalangeal  joints,  are 
true  ginglymi. 

d.  Trecharthrosis.  A  pivot  and  a  ring  constitute  the  mechanism  of  this 
form  of  joint.  The  ring  is  generally  formed  partly  of  bone  and  partly  of 
ligament ;  it  sometimes  moves  on  the  pivot,  and  sometimes  the  pivot  moves 
in  it.    The  motion  is  confined  to  rotation,  the  axis  of  which  is  the  axis  of 
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the  pivot.  The  best  illustration  of  this  articulation  in  the  human  subject 
is  that  between  the  atlas  and  odontoid  process  of  the  axis  or  vertebra 
dentata.     Another  example  is  seen  in  the  superior  radio-ulnar  articulation. 

The  ligaments  which  tie  the  bones  together  are  of  two  kinds,  capsular 
and  funicular.  The  former  resemble  a  bag  open  at  both  ends,  in  which  the 
extremities  of  the  bone  forming  the  joint  are  included.  The  latter  are 
simple  cords  extending  from  one  bone  to  another;  they  may  be  either 
cylindrical  or  flattened.  They  are  variously  placed;  in  some  instances 
they  are  within  the  capsular  ligament,  in  others  on  the  outer  surface,  and 
sometimes  so  blended  with  it  as  not  to  be  separable  without  an  artificial 
dissection.  The  attachment  of  the  head  of  the  thigh  bone  to  its  socket  in 
the  pelvis  illustrates  the  capsular  ligament,  while  that  of  the  tibia  to  the 
thigh  furnishes  an  example  of  the  funicular.  Cartilages  are  also  found 
placed  between  joints  for  the  purpose  of  diminishing  friction.  All  the 
movable  articulations  also  have  their  surfaces  covered  with  a  layer  of 
cartilage  of  the  most  exquisite  smoothness.  In  addition  to  this,  there  is  a 
closed  sac  called  the  synovial  membrane,  lining  the  articulation  and 
reflected  over  the  inner  faces  of  the  capsular  ligament  and  the  articular 
cartilages.  This  membrane,  unlike  the  capsular  ligament,  has  no  opening 
whatever.  Its  whole  inner  surface  appears  to  secrete  the  oily  fluid  called 
synovia,  whose  object  is  to  give  suppleness*and  lubricity  to  the  joint. 

The  human  skeleton,  considered  as  a  whole,  may  be  conveniently 
divided  into  head,  trunk,  and  limbs,  all  together  including  from  213  to  217 
distinct  bones. 

Projections  on  the  bones  either  form  articulations  with  other  bones,  and 
are  known  as  head,  condyle,  &c.,  or  they  serve  for  the  attachment  of  mus- 
cles and  tendons,  in  which  case  they  become  projections,  processes, 
trochanters,  crests,  lines,  spines,  ridges,  &c.  Depressions,  cavities,  or 
fissures  are  for  the  attachment  of  muscles,  the  formation  of  articulations,  or 
for  the  passage  of  vessels  and  nerves.  They  are  called  furrows,  impressions, 
holes,  fissures,  canals,  grooves,  notches,  &c. 

2.  Bones  op  the  Head. 

Beginning  with  the  head  we  find  a  primary  division  into  the  bones  of  the 
cranium  or  skull,  and  bones  of  the  face. 

A.     Bones  of  the  Cranium, 

The  cranium  is  composed  of  eight  bones :  the  os  frontis,  the  os  occipitis, 
the  two  ossa  temporum,  two  ossa  parietalia,  the  os  sphenoides,  and  the  os 
ethmoides.  The  first  of  these,  the  os  frontis,  or  frontal  bone,  is  represented 
in  /7/.  121,  figs,  l\  4\  5^,  and  7,  from  the  anterior  surface, ^^.  8  from  the 
interior,  and/?/.  123,^.  1,  from  below.  It  forms  the  whole  anterior  and  a 
portion  of  the  superior  lateral  and  inferior  walls  of  the  cranium,  and  may  be 
divided  into  the  frontal,  the  two  orbitar,  and  the  nasal  portions.  Between 
the  two  tables  of  the  bone  are  to  be  found  certain  cavities  or  cells  called 
frontal  sinuses  {pL  123,  fig.  S^),  lined  by  a  mucous  membrane.    A  median 
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central  line  on  the  outer  surface  shows  the  line  of  union  of  the  two  sym- 
metrical halves  into  which  the  bone  is  divided  when  young  {pL  121,  ßg, 
7  0  ;  this  line  is  (Jften  replaced,  especially  in  the  young,  by  a  suture  call^ 
the  frontal  suture.  The  frontal  protuberances  (ßg,  7')  over  the  eyes 
mark  the  centres  of  ossification  in  the  foetus:  the  superciliary  ridges 
(fig.  7  *)  below  these  serve  for  the  attachment  of  the  muscle  for  wrinkling 
the  eyebrows.  Nearly  in  the  middle  of  the  upper-orbitar  border  is  a 
foramen  or  notch  (fig,  4 ',  7  '),  the  supra-orbitary  foramen  for  the  passage 
of  the  supra-orbital  artery,  veins,  and  nerve.  The  inner  face  of  the  bone 
is  strongly  marked  by  depressions  corresponding  with  the  convolutions  of 
the  brain,  and  also  caused  by  impressions  of  bloodvessels  (fig.  8*'**').  On 
its  middle  exists  a  vertical  ridge  becoming  more  elevated  as  it  approaches 
the  ethmoid  bone,  and  terminating  below  in  the  foramen  ccecum  (fig.  5  ^, 
occupied  by  a  process  from  the  great  falx  of  the  dura  mater  as  well  as  by 
some  very  small  veins.  At  the  exterior  angular  part  of  the  orbitar  process 
of  the  frontal  bone  is  a  depression  for  receiving  the  lachrymal  gland  and 
called  the  lachrymal  fossa  (pL  123,  fig,  I*)  ;  on  the  nasal  side  there  is  a 
smaller  depression  or  a  small  spine,  fossa  or  spina  trochlearis  (fig.  1  *), 
serving  as  a  pulley  for  the  superior  oblique  muscle  of  the  eye.  Separating 
the  two  orbitar  processes,  is  a  large  notch  for  receiving  the  cribriform  plate 
of  the  ethmoid  bone  (fig,  1  *),  and  on  each  side  of  this  are  cells  (fig.  1  *), 
which  are  continuous  with  those  of  the  ethmoid. 

The  parietal  bones,  ossa  parietalia  (pi.  121,  fig,  I  *,fig'  4*,^.  5\fig.  9, 
interior  surface).  These  bones  are  quadrilateral,  convex  externally,  con- 
cave internally.  They  constitute  the  superior  and  lateral  portions  of  the 
middle  of  the  cranium,  abutting  against  each  other  along  its  median  line. 
Externally  they  are  smooth,  but  raised  about  their  middle  into  the  parietal 
protuberances,  the  centres  of  ossification  ;  below  these  protuberances  there 
is  an  arched,  broad,  but  slightly  elevated  ridge  for  the  attachment  of  the 
temporal  fascia  and  muscle,  and  continuous  with  the  ridge  on  the  side  of 
the  frontal  bone.  The  internal  surface  is  marked  by  the  convolutions  of 
the  brain,  and  also  exhibits  a  number  of  arborescent  furrows  produced  by 
the  ramifications  of  the  middle  artery  of  the  dura  mater  (pi,  121,  fig.  9*). 
At  the  inferior  posterior  corner  of  the  bone  there  is  also  a  fossa,  which  is 
made  by  the  lateral  sinus  of  the  dura  mater  (fig.  9  *). 

The  occipital  bone,  os  occipitis  (pi,  121,  fig,  1  *,fig.  6\fig,  17,  external 
surface  ;  fig,  18,  internal).  It  forms  part  of  the  posterior  and  inferior  walls 
of  the  cranium,  and  when  anchylosed  with  the  sphenoid,  as  is  usually  the 
case  in  advanced  age,  constitutes  the  basilar  bone,  os  basilare.  On  the 
posterior  external  surface,  and  half  way  between  the  foramen  magnum  and 
the  upper  angle  of  the  bone,  is  seen  the  occipital  protuberance,  from  the 
lower  part  of  which  a  small  vertical  ridge  is  extended  towards  that  fora- 
men. Into  this  ridge  is  inserted  the  ligamentum  nuchae.  From  either 
side  of  the  protuberance  an  arched  ridge  extends  to  the  lateral  angle  of  the 
bone,  known  as  the  superior  semi-circular  ridge  or  line;  in  addition  to 
these  we  see  another  ridge  and  various  cavities  (fig,  17*»***'")  for  the 
attachment  of  muscles.  In  the  lower  section  of  the  bone  is  the  foramen 
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magnum  (pi,  121,  fog,  17'),  through  which  pass  the  medulla  oblongata,  the 
vertebral  arteries  and  veins,  and  the  spinal  accessory  nerves  ;  on  each  side 
are  seen  the  condyles  {fig,  6  *,  17  ^  or  surfaces  of  articulation  between  the 
head  and  the  vertebral  column,  constituting  a  hinge-joint  by  which  the  for- 
mer may  be  moved  backwards  and  forwards.  In  a  depression  behind  each 
condyle  is  the  posterior  condyloid  foramen^  which  conducts  a  cervical  vein 
to  the  lateral  sinus.  There  is  likewise  the  anterior  condyloid  foramen  for 
conducting  the  hypoglossal  nerve  to  the  tongue.  On  the  interior  surface, 
behind  the  foramen  magnum,  is  seen  a  rectangular  cross  {fig.  18  *'  ^),  form- 
ing at  the  centre  the  internal  occipital  protuberance.  To  this  cross  the 
dura  mater  is  attached,  and  it  also  exhibits  the  impressions  of  cerebral 
bloodvessels.  In  the  angles  of  the  cross  are  seen  broad  concavities,  the 
two  superior  of  which  receive  the  posterior  lobes  of  the  cerebrum,  and  the 
two  inferior  those  of  the  cerebellum  {fig.  18  *'  *). 

Anterior  to  the  lower  part  of  the  occipital  bone,  and  placed  transversely 
in  the  middle  of  the  base  of  the  cranium,  is  the  sphenoid  bone,  os  sphe- 
noideum  {pi,  122,  fig.  6  above,  fig,  7  below).  In  the  middle  of  this  highly 
complicated  bone  is  seen  the  body  or  centrum,  which  is  hollow  and  contains 
the  sphenoidal  sinuses  {pi,  12S,  fig,  2  *,fig,  3 '),  communicating  with  the  nose. 
A  deep  depression  on  the  upper  surface,  bounded  anteriorly  and  posteriorly 
by  projecting  spines  and  ridges,  is  the  sella  turcica  for  the  reception  of 
the  pituitary  gland  {pi,  122,  fig,  6  *)•  The  inferior  surface  presents  a 
longitudinal  rising  in  the  middle  called  the  sphenoidal  or  azygos  process 
{fig.  7  *)>  for  articulation  with  the  vomer.  From  the  upper  anterior  part 
of  the  body  arise,  one  on  each  side,  the  apophyses  of  Ingrassias,  the 
ensiform  processes,  or  the  little  wings  {fig,  6  *),  with  the  bases  perforated 
by  the  foramen  opticum  for  transmitting  the  optic  nerve  with  the  oph- 
thalmic artery.  The  two  great  wings,  alee  magnce  {fig,  7 '» *)  arise  from  the 
sides  of  the  body  by  a  small  irregular  base.  They  present  three  faces ; 
one  anterior,  called  orbital  from  its  forming  part  of  the  orbit ;  one  external, 
called  temporal ;  and  a  third  turned  towards  the  brain,  forming  part  of  the 
fossa,  for  containing  its  middle  lobe.  Between  the  great  and  the  small 
wings  is  a  considerable  fissure  called  foramen  sphenoidale,  ox  foramen  lace- 
rum  superiiis  {fig,  6'),  for  transmitting  the  third,  fourth,  sixth,  and  first 
branch  of  the  fifth  pairs  of  nerves  and  the  ophthalmic  vein.  Below  the 
base  of  this  hole  is  the  foramen  rotundum  {fig,  6  *)  for  the  passage  of  the 
second  branch  of  the  5th  pair,  and  behind  the  foramen  rotundum  again,  is 
the  foramen  ovale  {fig.  6  *)  for  the  exit  of  the  third  branch  of  the  fifth  pair. 
About  two  lines  behind  the  foramen  ovale  is  the  foramen  spinale  {fig,  6  •) 
for  transmitting  the  middle  artery  of  the  dura  mater. 

From  the  lower  part  of  the  two  great  wings  project  downwards  on  each 
side  the  two  pterygoid  processes  constituting  the  posterior  portion  of  the 
mouth  {fig.  6  0-  They  serve  for  the  attachment  of  certain  muscles,  and 
are  pierced  at  their  base  by  the  pterygoid  foramen  for  transmitting  the 
nerve  of  the  same  name. 

The  sphenoid  bone  articulates  above  and  in  front  with  the  vomer,  the 
frontal,  ethmoidal,  malar,  and  parietal  bones,  laterally  with  the  temporal, 
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16  ANTHROPOLOGY. 

behind  with  the  occipital,  and  by  the  pterygoid  proceaies  with  tlid  pdatan» 
bones. 

Temporal  bones,  ossa  temporum  (pi  I2l,ßg.  1  *»  '•»  **» " ;  pL  122,ßg9. 8,  9). 
These  bones  form  portions  of  the  inferior  lateral  walls  and  of  the  base  of 
the  cranium.  They  articulate  with  the  occipital,  the  parietal,  the  sphenoid, 
inferior  maxillary,  and  the  malar.  Their  figure  is  very  irregular,  consisting 
of  three  portions,  the  squamous,  the  petrous,  and  the  mastoid. 

The  squamous  portion  {pL  121,  ßg.  1  ^)  is  the  thin  circular  and  anterior 
part  which  forms  the  inferior  portion  of  the  temples.  The  exterior  surface 
is  smooth  and  slightly  conrex,  the  interior  is  formed  into  fosGae  by  the  con- 
volutions of  the  brain.  The  greater  portion  of  the  circumference  of  the 
squamous  portion  is  bevelled  for  articulation  with  the  parietal  and  sphenoid 
bones;  at  the  anterior  inferior  part,  however,  it  is  serrated  and  thicker. 
On  the  exterior  of  this  portion  is  the  glenoid  cavity  (pi  122,  ßg.  8  *)  for 
articulating  with  the  lower  jaw.  The  outer  margin  of  this  cavity  is 
constituted  by  the  base  of  the  zygomatic  process  (ßg.  8 '),  which  extends 
forwards  to  join  the  malar  bone. 

The  mastoid  portion  (pi  121,  ßg,  1";  ^.8^)  is  thick  and  cellular, 
the  upper  portion  being  received  between  the  parietal  and  occipital  bones. 
The  cells  known  as  the  mastoid  sinuses  communicate  with  the  tympanic 
cavity.  We  also  distinguish  a  mastoid  process  for  the  attachment  of  the 
sterno-mastoid  and  trachelo-mastoid  muscles ;  together  with  a  mastoid  fora- 
men, for  the  passage  of  a  vein  into  the  lateral  sinus. 

The  petrous  portion  of  the  temporal  bone  (  pi  I2l,ßg.  T"»";  pi  123,/g-.  9"-  *) 
is  a  triangular  pyramid,  arising  from  the  inner  side  of  the  mastoid  and  squa- 
mous portions.  In  the  posterior  surface  of  the  petrous  bone  is  the  wmatus 
auditorius  internus  (ßg.  8 '),  for  the  transmission  of  the  seventh  or  auditory 
and  the  facial  nerve.  Between  the  mastoid  and  zygomatic  processes  is  the 
meatus  auditorius  extmmus  {ßg,  8  %  which  leads  to  the  tympanum.  Its 
rough  lower  margin  is  called  the  auditory  process,  and  to  it  is  attached  the 
cartilage  of  the  external  ear.  The  sCytoid  process  for  the  attaciiiDeat  of  tbe 
styloid  muscles  is  seen  in  ßg,  9 '.  Behind  the  root  of  this  process  is  the 
stylo-mastoid  foramen,  which  transmits  the  facial  nerve  to  the  face*  Tbe 
jugular  fossa,  which  is  situated  within  the  styloid  process  and  the  foramen, 
is  occupied,  in  conjunction  with  a  similar  one  in  the  occipital  bone,  by  the 
internal  jugular  vein,  and  the  eighth  pair  of  nerves.  Anteri^  to  the  lower 
end  of  this  fossa  is  the  foramen  caroticum,  through  which  passes  tbe  carotid 
artery  and  the  upper  extremity  of  the  sympathetic  nerve.  The  orifice  of 
the  eustachian  tube  is  to  be  found  in  the  angle  between  the  squamous  and 
petrous  parts,  within  the  glenoid  foramen. 

The  ethmoid  bone,  osetJtmmdes  {pi  121^ ßg,  10,  from  id>ov«;^.  11« from 
below ;  ßg,  12,  from  behind ;  ßg,  IS,  from  before ;  ßg,  14,  from  the  oi4>itar 
side ;  15,  from  the  «lasal  or  inner  side ;  ßg,  16,  the  septum).  This  bone  is 
so  placed  as  to  fill  the  vacancy  between  the  orbitar  processes  of  the  frontal 
bone.  It  is  cuboidal,  and  highly  cellular.  The  only  part  which  XokUbs 
towards  the  brain  is  the  cribriform  plate,  lamina  cribrosa  (ßg.  10'),  with  a 
verticid  median  ridge  or  process  caHed  the  crista  gaUi  (ßgs.  10»  12, 13»  M^ 
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This  plate  is  perforated  by  numerous  holes,  through  which  pass  the  ramifi- 
cations of  the  olfactory  nerve.  The  lateral  portions  of  the  ethmoid  (pL  121, 
fig.  10  •)  we  covered  by  the  frontal  bone.  That  portion  of  the  ethmoid 
which  enters  into  the  orbitar  cavity  (fig,  14  *)  is  called  the  os  planum,  or 
lamina  papyracea.  The  internal  or  nasal  face  forms  part  of  the  nostril. 
Between  the  two  halves  of  the  bone,  and  beneath  the  cribriform  plate,  is 
the  nasal  lamella,  or  lamina perpendicularis  (fig,  IT,  12*,  18'),  which,  in 
conjunction  with  the  vomer,  divides  the  nasal  cavity  into  halves.  In  the 
posterior  middle  portion  of  the  nasal  face  is  a  deep  furrow,  called  the  supe- 
rior nasal  meatus  (fig,  15  *) .  The  upper  margin  of  this  meatus  is  constituted 
by  the  upper  turbinated  bone,  the  middle  turbinated  bone  being  below. 

B,     Bones  of  the  Face, 

The  face  is  composed  of  fourteen  bones,  of  which  thirteen  enter  into  the 
composition  of  the  upper  jaw.  Of  these,  twelve  are  in  pairs :  the  ossa  max- 
illaria  superiora,  ossa  malarum,  ossa  nasi,  ossa  ungues,  ossa  turbinata  inferi- 
ora,  ossa  palati.  The  single  vomer  constitutes  the  thirteenth,  and  the  os 
maxillare  inferius,  or  lower  jaw,  the  fourteenth. 

Superior  maxillary  bones,  ossa  maxillaria  superiora  (pi,  121,  figs.  1",  4"; 
pi,  123,  fig.  6).  These  are  the  largest  of  the  bones  of  the  face,  and  occupy 
the  anterior  part  of  the  upper  jaw.  Each  consists  of  a  central  portion, 
with  various  processes  for  articulation  with  the  contiguous  bones.  This 
central  portion  is  hollow^  out  into  a  large  cavity,  called  the  antrum  high- 
morianum,  or  maxillary  sinus,  communicating  with  the  cavity  of  the  nose. 
The  superior  face  is  formed  by  a  thin  plate,  the  orbitar  process,  constituting 
the  floor  of  the  orbit  (pi.  122,  fig,  6  ').  In  the  posterior  part  of  this  plate  is 
a  groove,  which  leads  to  a  canal  terminating  at  the  front  of  the  bone  in  the 
infra-orbitar  foramen  (fig,  6*;  pi,  121,  fig,  4*),  through  which  pass  the 
infra-orbitar  nerve  and  an  artery ;  below  this,  again,  is  a  depression  in  the 
front  of  the  bone  (pi,  123,  fig,  6  *),  known  as  the  fossa  maxiUaris,  filled  up 
during  life  by  muscle  and  fat.  The  nasal  process  (fig,  6  *»*)  connects  the 
bone  with  the  frontal  and  nasal  bones,  and  exhibits  an  emargination  inferiorly 
and  anteriorly  (fig.  6 '),  to  which  is  attached  the  cartilage  of  the  nose.  The 
malar  or  zygomatic  process  (fig.  6  ')  connects  it  with  the  malar  bone.  The 
alveolar  processes,  for  lodging  the  eight  teeth  of  the  adult,  are  situated  in  the 
external  inferior  portion,  and  the  palatine  process  (pi.  121,  fig.  6  ")  consti- 
tutes the  greater  portion  of  the  bony  palate.  In  the  suture  of  the  two  max- 
illary bones,  and  immediately  behind  the  front  alveolar  processes,  we  find 
the  foramen  incisivum  (fig,  6  "),  which  bifurcates  above,  sending  a  branch 
into  each  noetril.  Through  this  passes  a  branch  of  the  spheno-palatine 
nerve.  The  intermaxillary  bone,  so  universal  in  the  lower  Mammalia,  is 
wanting  as  a  distinct  dement  in  the  adult  man  (it  being  fused  with  the  true 
maxillary),  but  in  the  young  foetus  may  be  distinctly  recognised ;  it  rarely 
exists  after  birth.  The  articulations  of  the  maxillary  bones  are  with  the 
frontal,  nasal,  unguiform,  malar,  and  ethmoid,  above;  with  the  palatine, 
behind ;  with  the  vomer,  in  the  middle ;  and  with  the  inferior  spongy  bone, 
by  the  nasal  surface. 
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• 

Palate  bones,  ossa  palati  (pL  123, ßg.  7,  from  without  ;ßg,  8,  from  within; 
Hndßg,  9,  from  behind).  These  bones,  two  in  number,  are  placed  posterior 
to  the  maxillary,  between  them  and  the  pterygoid  processes  of  the  sphenoid. 
For  this  reason,  they  are  but  slightly  conspicuous  in  the  entire  skulL  The 
palate  plate  of  these  bones  forms  the  posterior  continuation  of  the  palate 
process  of  the  superior  maxillary  in  the  bony  palate  {pi,  121,  ßg,  6  ")• 

The  nasal  plate,  or  ascending  portion,  constitutes  the  posterior  external 
part  of  the  nostril.  The  upper  extremity  is  formed  by  two  processes,  one 
anterior,  the  other  posterior;  and  separated  by  either  a  round  notch  or  by  a 
foramen.     The  posterior  of  the  two  is  known  as  the  pterygoid  apophysis. 

The  orbitar  portion  is  irregular  in  shape,  and  may  be  seen  between  the 
ethmoid  and  maxillary  bones,  in  the  back  part  of  the  orbit.  The  spheno- 
palatine foramen  is  the  notch  between  the  orbitar  portion  and  the  pterygoid 
apophysis,  completed  into  a  foramen  by  the  application  of  the  sphenoid  bone. 
Through  this  passes  the  lateral  nasal  nerve,  with  the  spheno-palatine  artery 
and  vein.  There  are  various  grooves  and  canals  in  the  palate  bones,  which, 
continuously  with  corresponding  grooves  in  other  bones,  transmit  vessels 
and  nerves  to  the  soft  palate  {pi,  123,  ßg,  7*,  9  *). 

The  palate  bones  articulate  each  with  its  fellow,  on  the  opposite  side  of 
the  median  plane  of  the  face ;  also  with  the  upper  maxillary,  the  sphenoid, 
the  ethmoid,  the  inferior  spongy,  and  the  vomer. 

The  nasal  bones,  ossa  nasi  (pL  121,  ßg.  1  *;  ßg.  4  ^;  ßg,  6  •;  pi,  123,  ßg. 
10,  a).  These  bone?5,  two  in  number,  are  situated  between  the  nasal  pro- 
cesses of  the  superior  maxillaries.  They  are  oblong  in  shape,  and  are  applied 
to  each  other  so  as  to  constitute  a  strong  arch,  called  the  bridge  of  the  nose. 
They  also  articulate  with  the  frontal  bone  above. 

Theunguiform  or  lachrymal  bones,  ossa  lackri/malia,  ungues  {pi,  121, ßg. 
V;  pi.  123,  ßg.  11).  This  bone  is  placed  at  the  internal  side  of  the  orbit, 
and  constrtutes  the  nasal  duct  for  the  tears,  by  its  application  to  a  process 
of  the  inferior  turbinated  bone. 

The  inferior  spongy  bones,  ossa  conchce  inferiora  {pi,  123, ßg,  14).  This 
bone  is  situated  at  the  inferior  lateral  part  of  the  nose,  just  below  the  open- 
ing into  the  maxillary  sinus.  The  anterior  extremity  rests  upon  the  ridge 
across  the  root  of  the  nasal  process  of  the  upper  maxillary.  The  posterior 
extremity  rests  similarly  upon  the  ridge  across  the  nasal  plate  of  the  palate 
bone. 

The  vomer  or  ploughshare,  vomer  {pi.  121, ßg,  6  ";  pi.  123, ßg.  13).  This 
single  bone  constitutes  the  lower  portion  of  the  bony  septum  of  the  nostrils. 
The  superior  broader  margin  has  a  furrow  for  receiving  the  azygos  process 
of  the  sphenoid  bone.  The  posterior  margin  is  rounded  and  smooth.  The 
inferior  margin  articulates  with  the  spine  or  ridge  of  the  superior  maxillary 
and  palate  bones. 

•  The  cheek  or  zygomatic  bones,  ossa  malarum  {pi,  121,  ßg.  1*;  pi.  123, 
ßg,  12.)  These  bones  are  situated  at  the  external  part  of  the  orbit,  and 
constitute  the  middle  external  part  of  the  face.  Of  the  three  surfaces,  the 
one  which  enters  into  the  orbit  is  known  as  the  internal  orbitar  process. 
The  front  surface  is  convex  and  belongs  to  the  bones  of  the  face  ;  the  third 
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surface  is  concave  and  forms  part  of  the  zygomatic  fossa.  Of  the  processes 
of  this  bone,  the  upper  one  is  the  superior  orbitar.  The  orbitar  margin 
terminates  inferiorly  in  the  inferior  orbitar  or  angular  process.  The  zygo- 
matic process  joins  the  bone  with  the  zygoma  of  the  temporal  bone ;  the 
maxillary  bone  forms  a  fourth  angle. 

This  bone  articulates  with  the  maxillary,  the  frontal,  the  sphenoidal,  and 
the  temporal. 

Lower  jaw,  maxilla  inferior  {pi  123,  figs,  15,  16).  This  bone  articu- 
lates freely  with  the  skull  by  means  of  the  condyloid  processes  which  play 
in  the  glenoid  cavity  of  the  temporal  bone.  It  is  distinguished  into  the 
body  and  the  branches.  The  body  consists  usually  of  two  halves,  which 
are  separate  in  the  very  young  individual,  and  unite  at  the  anterior  sym- 
physis. In  the  adult  there  are  sixteen  alveoli  or  sockets  for  teeth  in  the 
superior  margin,  and  the  portion  thus  occupied  possesses  somewhat  the 
form  of  a  horse  shoe.  The  symphysis  corresponds  to  the  chin,  mentum 
(pL  121,  fig.  l^\  fig'  4")i  on  each  side  of  which  is  the  foramen  mentale 
(pL  I22t  fig.  15',  pi.  121  y  fig.  4");  through  this  pass  blood-vessels  and  a 
nerve  to  the  face.  On  the  inner  surface,  about  the  middle,  is  a  small  spine, 
spina  mentalis  interna,  for  the  attachment  of  muscles  of  the  tongue  and 
larynx.  The  extremities  of  the  lower  jaw,  rami,  are  quadrilateral,  and  rise 
up  much  above  the  level  of  the  body.  The  superior  margin  of  each  ramus 
exhibits  a  crescentic  notch  dividing  it  into  two  portions.  The  anterior 
portion  is  triangular  and  slightly  curved  backwards ;  to  it  is  attached  the 
temporal  muscle,  and  it  is  known  as  the  coronoid process  {pi.  123,  fig,  15*). 
The  posterior  border  of  the  notch  or  concavity  is  constituted  by  the 
condyloid  process  {fig,  15*),  the  application  of  which  has  already  been 
mentioned.  On  the  inside  of  each  ramus  is  seen  the  posterior  mental 
foramen  {fig.  16*),  through  which  pass  the  inferior  maxillary  vessels  and 
nerve. 

The  lower  jaw  is  articulated  with  the  temporal  bone  in  such  a  manner 
as  to  admit  of  considerable  freedom  of  motion  in  an  antero-posterior  and 
lateral,  and  still  more  in  a  vertical  direction  {pi.  124,  figs,  1, 2,  3).  An  inter- 
articular  cartilage  is  placed  in  the  joint  for  greater  freedom  of  movement 
{fig,  3  *).  On  each  side  of  this  cartilage  is  a  synovial  membrane  separating 
it  from  the  two  faces  of  the  joint.  The  external  lateral  ligament  {fig,  1  ^) 
arises  from  the  inferior  margin  of  the  root  of  the  zygomatic  process  of  the 
temporal  bone,  and  is  inserted  into  the  neck  of  the  condyloid  process.  The 
internal  lateral  ligament  {fig.  2  *)  arises  from  the  spinous  process  of  the 
sphenoid  bone,  and  is  inserted  into  the  spine  bordering  the  posterior  mental 
foramen.  The  stylo-maxillary  ligament  {figs.  1,  2,  3 ')  passes  from  the 
external  side  of  the  styloid  process,  and  is  inserted  into  the  posterior  margin 
of  the  jaw,  near  its  angle. 

C,     General  Considerations  respecting  the  Head, 

The  individual  bones  hitherto  considered  constitute  the  head  by  their 
Imposition,  and,  as  already  remarked,  are  grouped  into  bones  of  the  cranium, 
or  brain  case  proper,  and  bones  of  the  face.     The  cranium  is  an  ovoidal 
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case  with  a  flattened  base,  inclosing  a  cavity  of  sinailar  shape,  cavum 
cranii  {pi,  121,  fig.  5),  narrowest  anteriorly,  but  wider  in  the  middle  than 
behind.  The  precise  shape  of  the  cranium,  however,  depends  upon  that 
of  the  brain,  and  consequently  varies  with  the  individual.  In  the  face  are 
found  the  orbits  or  cavities  for  the  eyes,  those  for  the  nasal  apparatus,  and 
the  mouth. 

The  bones  of  the  skull  are  mostly  united  by  the  articulation  known  as 
the  sutura.  The  coronal  suture  joins  the  frontal  .bone  with  the  two  parietal, 
and  extends  from  one  temple  to  the  other  across  the  skull.  The  frontal 
suture  is  not  always  seen,  as  it  usually  becomes  obliterated  with  age. 
When  present,  however,  it  extends  along  the  upper  median  line  of  the 
cranium,  from  the  base  of  the  nose  to  the  coronal  suture,  and  divides  the 
two  frontal  bones.  The  sagittal  suture  unites  the  two  parietal  bones  along 
the  median  line  in  the  continuation  of  the  frontal  suture,  and  extends  from 
the  coronal  to  the  larobdoidal  suture.  This  lambdoidal  suture  unites  the 
occipital  to  the  parietal  bones  by  its  upper  half,  and  the  occipital  to  the 
temporal  by  the  lower.  The  squamous  suture  unites  the  temporal  to  the 
parietal  bones,  and  occupies  the  side  of  the  head. 

The  outer  surface  of  the  head  may  be  conveniently  divided  into  four 
regions.  The  superior,  or  the  vertex,  is  smooth  and  even,  without  any 
remarkable  features  attending  it.  The  lateral  regions  are  each  divided 
into  two,  the  anterior  or  temporal,  and  the  posterior  or  mastoid  ;  the  meatas 
auditorius  externus  is  between  the  two.  The  inferior  region  extends  from 
the  nasal  notch  in  the  frontal  bone  to  the  occipital  protuberance,  and  is 
bounded  laterally  by  the  zygomatic  arches  and  by  a  ridge  which  is  con- 
tinued from  these  processes  around  the  skull  with  but  little  interruption. 
This  region  may  be  divided  into  three  portions,  anterior,  middle,  and 
posterior.  The  anterior  basilar  region  extends  from  the  superciliary  ridges 
of  the  frontal  bone  to  the  roots  of  the  pterygoid  processes  of  the  sphenoid ; 
it  presents  the  nasal  spine  and  process  of  the  os  frontis,  bounded  by  their 
angular  processes  before  and  by  the  orbital  plates  of  the  sphenoid  behind. 
In  this  division  are  the  supra-orbital,  the  anterior  and  posterior  orbital 
holes,  the  openings  of  the  frontal  and  ethmoidal  cells,  the  optic  and  lacerated 
foramina  of  the  orbits,  the  vidian  canals,  and  the  foramina  rotunda,  l^he 
middle  division  extends  from  the  roots  of  the  pterygoid  to  the  styloid 
processes  of  the  temporal  bones ;  it  presents  the  azygos  process  of  the 
sphenoid,  the  basilar  process  of  the  occipital,  the  anterior  points  of  the 
petrous  portion  of  the  temporal  bones,  the  spinous  processes  of  the  sphenoid, 
and  the  glenoid  cavities  of  the  temporal  bones.  The  foramina,  or  holes  in 
this  division,  are  the  ovale,  spinale,  carotidum,  auditorius  externus,  and  the 
glenoid  ;  the  eustachian  canals  are  external  to  it.  The  posterior  division 
extends  from  the  styloid  processes  of  the  temporal  to  the  tuberosity  of  the 
occipital  bone;  it  presents  the  foramen  magnum,  the  two  condyles,  the 
jugular  ridges,  the  styloid  processes  of  the  temporal  bones,  surrounded  by 
the  vaginal  processes,  the  mastoid  processes,  the  digastric  grooves,  the 
inferior  and  superior  transverse  arches,  the  spines,  protuberance,  and 
depressions  of  the  occipital  bone.  The  foramina  in  this  division  are  the 
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stylo-mastoidy  mastoid,  magnum,  lacera  postica,  anterior  and  posterior 
condyloid,  aqueductos  cochleae,  and  the  tympanic  foramina  in  the  petrous 
bone. 

The  inside  of  the  skull  (pi  121, ßg.  5)  is  divided  into  the  arch  or  vault, 
and  the  base.  On  the  vault  is  seen  the  sulcus  for  the  longitudinal  sinus, 
the  frontal  crest,  the  grooves  for  the  middle  arteries  of  the  dura  mater,  the 
depressions  for  the  convolutions  of  the  brain  and  for  the  granulations  or 
glands  of  Pacchioni.  The  base  of  the  skull  is  very  uneven,  and  presents  on 
each  side  of  the  median  line  three  regions  or  fossae,  on  different  planes,  viz. 
the  anterior  or  frontal,  the  middle  or  spheno-temporal,  and  the  posterior 
or  occipital. 

The  anterior  or  frontal  division  is  formed  of  the  orbital  plates  of  the 
frontal  bone,  the  cribriform  plate  of  the  ethmoid,  and  the  lesser  wings  of 
the  sphenoid.  The  foramina  are  the  coecum  (fig,  5 '),  the  olfactory  (fig,  5  *), 
the  internal  orbital,  and  the  optic  (fig.  5  "). 

The  middle  or  spheno-temporal  division  is  bounded  before  by  the  leaser 
wings  of  the  sphenoid  bone  ;  on  the  sides  by  the  squamous  portions  of  the 
temporal,  and  behind  by  the  superior  angles  of  the  petrous  portions  of  the 
same  bone,  and  by  the  posterior  clinoid  processes  of  the  sphenoid.  In  the 
middle  is  the  sella  turcica ;  on  each  side  of,  but  below  this,  is  a  groove  for 
the  carotid  artery  (fig,  5**),  and  below  this  is  a  shallow  groove  for  the 
superior  maxillary  nerve.  Further  out  on  each  side  are  the  cavities  to 
lodge  the  middle  lobes  of  the  brain,  and  on  the  superior  surface  of  the 
petrous  bones  are  seen  the  juttings  of  the  vertical  semicircular  canals. 
The  foramina  in  this  division  are,  the  foramina  lacera  orbitalia  superiora, 
rotunda  (fig.  5**),  ovalia  (fig,  5"),  carotica  (fig,  5"),  spinalia  (fig,  Ö'*), 
lacera  basis  cranii  anieriora,  and  innominata  or  hiatus  Fallopii, 

The  posterior  or  occipital  region  is  bounded  before  by  the  basilar  proceas 
and  by  the  posterior  surface  of  the  petrous  bones,  and  behind  by  the 
occipital ;  it  presents  the  basilar  process,  the  foramen  magnum,  and  the 
perpendicular  ridge  of  the  occipital  crossed  by  the  transverse,  by  which 
this  bone  is  divided  into  four  fossae.  On  the  superior  angle  of  each  petroos 
bone  is  a  shallow  groove  for  the  superior  petrosal  sinuses :  the  transverse 
occipital  ridge  presents  a  deep  groove  for  the  lateral  sinuses,  which  last 
are  continued  over  the  inferior  angles  of  the  parietal  bones,  and  thence 
descend  inwards  along  the  mastoid  portions  of  the  temporal  bones,  and  then 
again  groove  the  occipital,  passing  forwards  on  it  to  the  posterior  foramina 
lacera.  The  perpendicular  ridge  is  grooved  above  for  the  longitudinal 
sinus,  which  terminates  sometimes  in  the  left,  but  more  frequently  in  the 
right  lateral  sinus.  The  vertical  ridge  below  the  tentorium  gives  attach- 
ment to  the  falx  minor,  and  is  slightly  grooved  for  the  occipital  sinuses. 
The  foranrina  in  this  division  arethe/oramina  auditoria  interiora  (fig,  5**), 
the  aqueductus  vestibulorum,  foramina  lacera  postica,  foramen  magnum^ 
foramina  condyloidea  antica  (fig,  ö"),  and  postica  (fig,  Ö"). 
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3.  Special  Anatomy  of  the  Spine. 

Ä,  Bones  0}  the  Trunk. 

The  trunk  is  constituted  by  the  vertebral  colunnn  or  spine,  the  thoraz, 
and  the  pelvis. 

The  spine,  columna  vertebralis,  rachis  {pi.  122,  fig.  3  *,  4  '» *•  *,  fig.  5, 
A,  B,  c)  is  placed  at  the  posterior  part  of  the  trunk,  and  consists  of  twenty-eight 
or  twenty-nine  pieces.  Of  these,  twenty-four  are  called  true  vertebrae,  and 
connected  by  ligaments  so  as  to  form  one  strong  but  flexible  column.  The 
twenty-fifth  piece,  reckoning  from  the  head,  is  the  sacrum,  and  is  inserted 
between  the  ossa  innominata ;  the  remaining  three  or  four  constitute  the 
OS  coccyx,  and  in  their  imperfect  form  represent  the  caudal  vertebrae  or  tail 
of  other  vertebrate  animals. 

Each  vertebra  consists  of  a  body  and  of  several  projections  or  processes. 
The  body  occupies  the  anterior  central  part ;  it  is  thick  and  spongy,  and 
rather  circular  or  oval ;  its  upper  and  lower  surfaces  are  flat  or  slightly 
concave,  and  give  attachment  to  the  inter-vertebral  ligaments.  The  mar- 
gin of  each  is  tipped  with  a  compact  white  substance,  and  the  lower 
surface  is  rather  larger  than  the  upper.  Anteriorly  it  is  transversely 
convex  and  grooved  horizontally,  particularly  on  either  side,  and  is  likewise 
very  porous.  Posteriorly  it  is  concave,  so  as  form  part  of  the  spinal  canal 
or  foramen.  This  surface  is  perforated  by  large  foramina  for  the  escape 
of  the  venous  canals  which  ramify  through  the  bone.  The  processes  of 
each  vertebra  are  nine,  two  lateral  or  the  laminae,  two  transverse,  four 
oblique  or  articulating,  and  one  spinous. 

The  lateral  processes,  or  laminae,  arise  one  on  each  side,  by  a  sort  of 
pedicle,  from  the  posterior  part  of  the  body  ;  they  pass  backwards,  bounding 
the  sides  of  the  spinal  hole,  anA  unite  posteriorly  in  the  spinous  process ; 
they  are  broad  behind,  but  narrow  where  they  join  the  body,  being  grooved 
out  above  and  below  into  a  notch.  The  inferior  of  these  is  the  larger. 
The  laminae  form  the  lateral  and  posterior  portions  of  the  spinal  arch  or 
foramen  for  the  spinal  cord.  The  roots  of  these  laminae,  or  the  pedicles, 
are  considered  by  some  as  separate  portions  ;  they  form  the  common  point 
of  support  for  the  other  processes,  and  separate  the  superior  from  the 
inferior  notch.  These  notches,  where  the  vertebrae  are  joined,  form  the 
inter- vertebral  holes  for  the  passage  of  the  spinal  nerves. 

The  spinous  process  is  the  most  projecting  part  of  the  vertebra  in 
the  posterior  median  line  ;  its  base  is  bifurcated,  and  passes  into  the  two 
laminae ;  its  apex  generally  ends  in  a  point  or  tubercle.  The  whole  series 
of  these  processes  presents  the  longitudinal  prominent  crest  posteriorly, 
named  spine.  Each  process  receives  the  insertion  of  tendons,. and  serves 
as  a  lever  for  the  extensor  muscles  of  the  column. 

The  transverse  processes  arise  from  the  roots  of  the  laminae,  or  rather 
from  the  pedicles,  and  are  directed  outwards  on  each  side ;  they  serve  for  < 
the  attachment  of  tendons,  and  in  the  dorsal  region  they  also  support  the 
ribs. 
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The  articular  or  oblique  processes  are  four  in  number ;  they  arise  from 
the  roots  of  the  transverse  processes  or  from  the  pedicles ;  two  ascend, 
two  descend.  They  are  covered  with  cartilage,  and  articulate  with  the 
corresponding  processes  of  the  adjacent  vertebrae.  The  two  superior  are 
directed  more  or  less  backward,  and  the  two  inferior  more  or  less  forward ; 
their  direction  is  rather  vertical  or  contrary  to  that  of  the  surface  of  the 
bodies,  beyond  the  level  of  which  they  extend,  so  that  their  articulations 
correspond  to  the  inter- vertebral  ligaments. 

The  spinal  hole  or  canal  is  bounded  by  the  body  and  processes ;  it  is 
more  or  less  triangular. 

The  vertebrae  are  divided  into  three  sets,  all  differing  in  size  and  shape. 
The  first  set  reckoned  from  below  is  the  lumbar  (pL  122,  fig,  5  c)  con- 
sisting of  the  five  bones  immediately  above  the  sacrum  and  at  the  lower 
extremity  of  the  column.  They  are  the  largest  of  all.  The  dorsal 
(fig,  5  b)  are  twelve  in  number,  and  are  situated  above  the  lumbar.  They 
are  intermediate  in  size  between  the  lumbar  and  the  cervical.  On  each 
side  of  the  body  of  a  dorsal  vertebra  there  is  a  notch  in  the  upper  and 
lower  margin.  When  two  vertebrae  are  conjoined,  the  inferior  notch  of 
one  is  in  apposition  with  the  superior  notch  of  the  vertebra  beneath,  and 
the  two  notches  together  constitute  an  oval  depression  for  the  head  of  a  rib. 

The  cervical  vertebrce  {fig.  5  a),  seven  in  number,  are  the  smallest  of  all, 
and  occupy  the  top  of  the  column.  The  first  or  uppermost  of  all  is  called 
the  atlas  (pi.  123,  fig.  35,  36)  ;  it  consists  merely  of  a  bony  ring,  without  a 
distinct  body  or  spinous  process.  The  laminae  are  thick  and  round  behind, 
but  Aear  the  articulating  processes  they  are  flattened  and  grooved  above 
for  the  vertebral  artery  and  first  cervical  nerve,  and  below  for  the  second 
cervical  nerve.  Before  these  notches  are  the  articular  processes,  which 
receive  the  occipital  condyles.  The  second  vertebra  of  the  neck  is  known 
as  epistropheus  {fig.  87).  It  is  remarkable  for  the  depth  of  its  body, 
from  the  upper  part  of  which  rises  a  large  round  dentiform  {odontoid) 
process  {fig.  87  *),  the  fore  part  of  which  is  received  into  the  small  articu- 
lating cavity  on  the  anterior  arch  of  the  atlas,  while  posteriorly  it  presents 
a  small,  smooth  convexity,  which  moves  against  the  smooth  surface  of  the 
transverse  ligament  of  the  atlas. 

PL  123,  fig,  85,  the  atlas  from  above :  1.  Superior  articular  surface  for 
the  occipital  condyles;  2.  Posterior,  and  8,  anterior  arch,  with  their 
respective  tubercles  ;  4.  Transverse  process ;  5.  Spinal  hole. 

Fig.  36,  the  atlas  from  below:  1-  Inferior  surfaces  for  articulating  with 
second  cervical  vertebra ;  2.  Articulating  surface  for  the  odontoid  process 
of  the  epistropheus. 

Fig.  87,  the  second  cervical  vertebra  (epistropheus)  from  behind:  ', 
the  body ;  ',  odontoid  process ;  *,  superior  oblique  process ;  *,  transverse 
process.  Fig.  38,  the  same  from  the  side.  *,  body ;  *,  odontoid  process ; 
*,  superior  oblique  process  or  articulating  surface ;  ^  transverse  process ; 
•»spinous  process. 

Fig.  89.  A  cervical  vertebra  from  above :  '' ',  body ;  ■,  transverse  pro- 
cess ;  \  oblique  process ;  *,  arch ;  ',  spinous  process. 

739 


Digitized  by 


Google 


24  AFTHBOPOLOGY, 

PL  123, fig.  40.  A  dorsal  vertebra  from  the  side :  *,  body;  •,  articiJttiDg 
face  for  the  head  of  a  rib;  ',  intervertebral  notch;  ^  oUiqoe  proce«; 
\  transverse  process  ;  ',  spinous  process. 

Fig,  41,  A  lumbar  vertebra  from  above :  *,  transverse  process ;  *,  oUiqae 
process ;  ',  spinous  process.  Fig.  42.  The  same  from  the  side :  \  inferior 
oblique  process. 

The  sacrum  (figs.  43,  44)  is  a  broad  flattened  triangular  bone,  concaTe 
anteriorly,  convex  posteriorly,  inserted  like  a  wedge  between  the  two 
ossa  innominata,  and  articulating  with  the  lumbar  vertebra  above,  with 
the  coccyx  below.  In  the  young  skeleton  it  is  clearly  seen  to  consist  of 
.five  distinct  vertebra,  which  become  fused  together  or  anchylosed  with  age, 
always,  however,  leaving  traces  of  the  original  separation,  especially  on  the 
anterior  face.  In  fact,  all  the  elements  of  true  vertebrae  are  here  present, 
although  in  no  high  condition  of  development.  The  upper  anterior  pro- 
jecting edge  of  the  sacrum  is  termed  the  promontory,  behind  which  is  the 
triangular  aperture  of  the  sacral  or  spinal  canal.  On  either  side  of  this 
canal  is  the  oblique  or  articular  process.  The  inferior  extremity  of  the 
sacrum,  or  the  apex,  is  directed  downwards,  sometimes  a  little  forwards;  it 
presents  a  small  transversa,  oval,  convex  surface,  for  articulation  with  the 
coccyx.  The  anterior  concave  surface  is  marked  by  four  transverse  lines 
{fig.  43 '),  at  the  extremities  of  which  on  each  side  are  four  large  holes 
(the  anterior  sacral).  These  transmit  the  anterior  sacral  nerves,  veins, 
and  arteries.  The  posterior  surface  is  roughened  by  four  horizontal 
eminences  in  the  median  line,  corresponding  with  the  spinous  processes. 
On  each  side  of  this  median  ridge  is  a  rough  groove,  in  which  ar^  four 
posterior  sacral  foramina  {fig.  44 '),  which  transmit  the  posterior  sacral 
nerves  and  some  bloodvessels.  The  inferior  extremity  of  the  sacral  canal 
is  bounded  posteriorly  by  a  ligament,  and  laterally  by  two  tubercles,  aw- 
niui  sacralia,  which  descend  to  meet  similar  processes  from  the  coccyx. 

The  ossa  coccygis  or  coccyx  {pi  122,  fig.  31)  correspond  to  the  caodal 
vertebrae  of  animals.  They  consist  of  three  or  four,  rarely  of  five  pieces, 
which  in  the  young  are  divisible  into  three  parts,  while  in  the  aduk 
they  are  united  into  one  or  two.  Considering  the  combination  into  one 
piece,  this  in  the  adult  is  of  triangular  shape,  serving  to  prolong  ante- 
riorly the  curve  of  the  sacrum  {fig.  5  *).  The  ba^e  above  is  broad,  and 
bounded  by  two  comua  {fig.  31 '),  which  interlock  with  those  of  the 
sacrum. 

B.     Articulations  and  Ligaments  of  the  Spine. 

Articulation  of  the  head  with  the  spine  {articulus  capitis).  This  is  a 
double  arthrodia,  the  condyles  of  the  occipital  bone  being  received  into  the 
.  superior  oblique  processes  of  the  atlas.  The  motion  is  quite  limited,  and 
restricted  ainnott  entirely  to  a  fcnrward  and  backward  movement  of  the 
bead.  The  capsular  ligament  on  each  side  arises  irom  the  circumference  of 
the  condyle,  and  is  inserted  into  the  circumference  of  the  glenoid  cavity  of 
the  atlas.  The  interior  of  each  capsule  is  lined  by  a  synovial  membrane. 
Anterior  and  posterior  occipüo'atlantal  ligaments  {pL  I2i,fig.4\fig.  Ö'^O 
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arise  from  the  edges  of  the  foramen  magnum,  and  are  inserted  into 
the  upper  border  of  the  atlas  before  and  behind  its  oblique  processes. 
The  lateral  ligaments  extend  as  strong  cords  from  the  transverse  processes 
of  the  occipital  bone  to  those  of  the  atlas. 

Between  the  atlas  and  occiput,  as  already  remarked,  scarcely  any  motion 
but  that  of  flexion  and  extension  can  occur.  The  turning  of  the  head,  or 
the  horizontal  motion,  takes  place  between  the  first  and  second  vertebra 
(the  atlas  and  epistropheus).  To  this  end,  the  articular  extremity  of  the 
odontoid  process  rests  on  a  depression  on  the  posterior  border  of  the  ante- 
rior arch  of  the  atlas.  It  is  held  in  this  position  by  a  capsular  ligament, 
but  for  the  sake  of  greater  security  a  strong,  straight  ligament  (the  trans- 
versal), extends  behind  it  from  one  side  of  the  atlas  to  the  other.  The 
neck  of  the  odontoid  process  is  thus  inclosed  in  a  circular  collar,  formed  by 
the  arch  of  the  atlas  in  front  and  the  transverse  ligament  behind,  in  which 
it  can  rotate  like  a  pivot,  being  held  most  securely  in  its  place  {pL  1^, 
ßg,  7 ').  The  importance  of  this  ligament  is  very  great ;  in  cases  where 
it  has  become  softened  by  disease,  and  ruptured,  death  has  been  instanta- 
neous; the  head  falling  forward  and  the  odontoid  process  projecting 
backward,  has  either  compressed  or  pierced  the  medulla  oblongata.  An 
additional  security  against  dislocation  is  furnished  by  the  moderator  or 
check  ligaments,  lig,  Suspensorium  dentis  epistrophei  {ßg.  7  '' '),  which  arise 
one  from  each  side  of  the  odontoid  process,  and  are  inserted  into  a  depres- 
sion on  the  inner  side  of  each  occipital  condyle.  The  two  ligaments  are 
usually  united  by  a  fasciculus  which  passes  above  the  summit  of  the  odon- 
toid process.  In  addition  we  find  a  ligament,  the  middle  occipito-axoid  or 
apparatus  ligamentosus  {fig.  5'),  extending  from  the  inner  surface  of  the 
basilar  process  of  the  occipital  bone  beneath  the  dura  mater,  and  passing 
through  the  foramen  occipitale,  to  be  inserted  into  the  superior  part  of  the 
transverse  ligament  of  the  atlas,  and  below  this  into  the  bodies  of  the 
second,  third,  and  fourth  vertebrae. 

In  addition  to  the  ligament  extending  between  the  head  and  first  and 
second  cervical  vertebrae,  there  are  others  which  either  extend  continu- 
ously along  the  entire  spine,  or  are  repeated  between  each  contiguous  pair 
of  vertebrae.  These  may  be  distinguished  into  two  sets :  those  which  unite 
the  bodies,  and  those  uniting  the  processes.  The  first  comprise  the  ante- 
rior and  posterior  common  vertebral  ligaments  and  the  invertebral  fibro- 
cartiiages  or  ligaments ;  the  second  set  include  the  capsules  and  synovial 
membranes  of  the  oblique  processes,  the  infra-spinous  or  yellow  ligaments, 
the  inter-spinous,  the  supra-spinous,  and  the  intertransverse.  The  bodies 
of  the  vertebrae  are  united  by  an  anterior,  a  posterior,  and  an  interver- 
tebral ligament. 

The  anterior  vertebral  ligament  {pL  124,  ßg.  4 ')  is  a  strong  band  of 
fibres  extending  from  the  atlas  to  the  sacrum  along  the  anterior  face  of  the 
spine,  and  adhering  strongly  to  the  bones,  particularly  to  their  edges  and  to 
the  intervertebral  substances.  Its  object  is  to  attach  the  vertebra  together, 
to  strengthen  the  intervertebral  ligaments,  and  to  expose  exoeasive  exten- 
sion of  the  column. 
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The  posterior  vertebral  ligament  (pL  124,  fig,  7*),  in  part  a  prolongation 
of  the  apparatus  ligamentosus,  extends  down  the  back  part  of  the  bodies  of 
the  vertebrae,  along  the  front  of  the  spinal  canal.  It  adheres  more  closely 
to  the  edges  of  the  vertebrae  and  to  the  intervertebral  ligaments  than  to  the 
middle  of  each  vertebra,  and  runs  out  in  the  sacral  canal.  Its  object  is  to 
give  strength  to  the  spine  by  opposing  too  much  flexion  of  the  column. 

The  intervertebral  ligaments  (fig,  10  *  *)  are  placed  between  the  bodies 
of  all  the  vertebrae  except  of  the  first  and  second.  They  are  fibro- 
cartilages,  partaking  both  of  cartilage  and  ligament  in  their  character. 
Their  union  above  and  below  to  the  flat  surfaces  of  the  vertebrae  is  so  inti- 
mate, that  maceration  or  boiling  alone  can  separate  them  completely ;  and 
their  own  strength  and  cohesion  surpass  that  of  even  the  bones  themselves, 
the  bone  breaking  before  the  ligament  can  be  ruptured  or  torn  from  its 
attachment.  In  the  neck  and  loins  they  are  thicker  in  front  than  behind, 
the  contrary  being  the  case  in  the  back ;  this  causes  much  of  the  peculiar 
curvature  of  the  spine. 

The  oblique  or  articulating  processes  of  the  vertebrae  are  connected  by 
synovial  membranes  and  by  ligamentous  capsules  extending  irregularly 
around  these  so  as  to  form  imperfect  capsular  ligaments. 

The  ligamenta  subfiava  (fig.  11*)  are  situated  between  the  back  parts 
of  the  plates  or  the  arches  of  the  vertebrae ;  they  close  the  intervals 
between  them,  and  thus  complete  the  back  part  of  the  spinal  canal.  The 
name  is  derived  from  their  yellow  color.  The  supraspinous  ligament 
(fig,  12*)  extends  in  the  median  line  from  the  occiput  to  the  sacrum, 
connecting  the  extremities  of  the  spinous  processes.  The  cervical  por- 
tion is  usually  considered  as  a  distinct  portion  under  the  name  of  liga- 
mentum  nuchce,  attached  above  to  the  occipital  bone,  below  to  the  last 
cervical  spine,  and  intermediately  by  distinct  slips  to  all  the  cervical  spines 
except  that  of  the  atlas.  The  interspinous  ligaments  (fig,  12')  are  fibrous 
membranes  placed  vertically,  and  filling  the  space  between  the  spinous 
process.  The  intertransverse  ligaments  are  ligamentous  fibres  extending 
between  the  transverse  processes. 


4.  Special  Anatomy  op  the  Thorax. 

Ä.  Bones  of  the  Thorax, 

The  thorax  is  constituted  posteriorly  by  the  twelve  dorsal  vertebrae, 
laterally  by  the  twelve  pairs  of  ribs,  and  anteriorly  by  the  costal  cartilages 
and  sternum. 

The  sternum  or  breast  bone  (pi,  122,  fig,  8,  h)  is  situated  in  the  anterior 
portion  of  the  thorax,  in  its  median  line.  The  anterior  surface  is  flat  or 
slightly  convex,  and  is  marked  by  transverse  lines  which  indicate  an 
original  division  into  six  pieces.  Of  these  lines  the  two  uppermost  are 
most  prominent.  The  posterior  surface  is  smooth  and  slightly  concave. 
The  superior  or  cervical  end  is  thick  and  broad,  and  very  concave  trans- 
versely. In  the  adult,  it  consists  of  three  distinct  divisions,  the  upper  of 
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which  having  attached  to  it  the  clavicle  and  the  first  and  half  of  the  second 
rib,  is  known  as  the  manubrium.  The  middle  piece,  or  gladiolus,  presents 
six  notches  on  each  side.  The  inferior  extremity  is  known  as  the  xiphoid 
process;  this  is  thin  and  cartilaginous,  expanded  towards  the  extremity, 
where  it  is  rounded,  pointed,  or  bifid.  There  is  frequently  a  perforation 
in  the  centre. 

The  ribs,  costce  (pi  123,  ßgs,  3,  4,  and  5)  are  twelve  in  number  on  each 
side.  They  extend  in  an  arched  manner  from  the  vertebrae  towards  the 
sternum,  to  which  the  seven  superior  pairs  are  attached  by  separate  carti- 
lages. These  are  the  true  or  vertebrosternal  ribs.  The  five  inferior  pairs 
do  not  reach  the  sternum,  but  are  connected  anteriorly  with  each  other 
and  to  the  cartilages  of  the  last  true  rib;  they  are  known  as  false  or 
vertebrO'Costal  or  asternal  ribs.  The  two  last  pairs  are  sometimes  called 
floating  or  vertebral  ribs.  The  length  of  the  ribs  gradually  increases  from 
the  first  to  the  eighth  pairs,  then  diminishes  again  to  the  last.  The  external 
surface  of  the  body  is  smooth  and  convex  ;  the  internal  is  concave.  The 
upper  border  is  round  and  smooth,  and  gives  attachments  to  the  intercostal 
muscles.  The  inferior  border  is  thin  and  marked  with  a  groove  on  the 
inner  side ;  its  edges  give  attachment  to  the  intercostal  muscles,  while  in 
the  groove  are  lodged  the  intercostal  vessels. 

The  posterior  end  of  a  rib  presents  a  head,  neck,  and  tuberosity.  The 
head  is  round  and  divided  by  a  ridge  into  two  articular  surfaces,  the  inferior 
of  which  is  the  larger ;  these  are  received  into  the  depressions  in  the  dorsal 
vertebrae  :  an  interarticular  ligament  is  attached  to  the  middle  ridge.  The 
head  is  supported  by  the  neck,  which  lies  in  front  of  the  transverse  process, 
to  which  its  posterior  surface  is  connected  by  a  ligament.  Beyond  or 
external  to  the  neck  is  the  tubercle,  which  looks  backwards  and  downwards, 
and  is  divided  into  two  portions.  Of  these,  the  internal  is  smooth  for  arti- 
culation with  the  transverse  process  of  the  inferior  of  the  two  vertebrae,  to 
whose  bodies  the  head  of  the  rib  is  connected.  The  external  is  rough  for 
the  insertion  of  a  ligament. 

The  cartilages  which  connect  the  ribs  with  the  sternum  must  be  con- 
sidered as  part  of  the  skeleton.  They  are  twelve  in  number  on  each  side, 
and  of  nearly  the  same  form  as  the  shafts  of  the  ribs.  They  serve  to  give 
great  strength  and  elasticity  to  the  thorax,  and  permit  the  free  play  required 
by  the  lungs  and  heart. 

B,  Articulations  and  Ligaments  of  the  Thorax. 

The  head  of  each  rib  is  secured  to  the  vertebrae  by  an  anterior  or  stellate 
ligament,  an  interarticular,  and  two  synovial  membranes.  The  tubercle  is 
secured  in  its  socket  by  a  synovial  membrane,  and  by  an  external  posterior 
and  an  anterior  or  internal  costo-transverse  ligament. 

The  capsular y  stellate^  or  anterior  ligament  {pi,  \2b,fig,  1  •)  arises  from 
the  front  of  the  head  of  the  rib,  and  thence  extends  over  the  two  synovial 
membranes  in  a  radiated  manner,  and  is  inserted  by  three  bands,  one  into 
the  sides  of  the  vertebrae  above  and  below,  and  the  third  into  the  inter- 
vertebral substance.     The  interarticular  ligament  {fig.  1  *)  arises  from  the 
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projecting  ridge  on  the  articular  surface  of  the  rib,  and  is  inserted  into  the 
cavity  in  the  intervertebral  substance  into  which  the  head  is  received ;  it 
separates  the  two  synovial  membranes. 

In  respect  to  the  attachments  of  the  tubercle,  the  external  or  posterior 
castO'transverse  ligament  (pi,  125, ßg.  2')  arises  from  the  posterior  surface 
of  the  extremity  of  the  transverse  process ;  passes  outwards  and  is  inserted 
into  the  rough,  non-articular  portion  of  the  tubercle  of  the  corresponding 
rib.  It  exists  on  all  the  ribs.  The  middle  costotransverse  ligament 
{fig,  2')  connects  the  back  part  of  the  rib  with  the  front  of  the  corre- 
sponding transverse  process.  The  anterior  or  internal  costo- transverse 
ligament  {Jig.  2  0>  wanting  in  the  first  and  twelfth  ribs,  arises  from  the 
lower  border  of  the  transverse  process,  and  is  inserted  into  the  crest  on  the 
upper  edge  of  the  rib  beneath. 

The  cartilages  of  the  ribs  at  their  costal  ends  are  convex,  and  are  very 
closely  united  to  the  concave  surfaces  in  the  extremities  of  the  bones  by  a 
sort  of  gomphosis.  The  articular  ends  of  the  cartilages  are  attached  to  the 
sternum  by  radiating  ligaments,  known  as  anterior,  posterior,  superior,  and 
inferior  stemo-costal  (pi.  124, fig.  14*,  and/»/.  125, fig.  3). 


5.  Spkcial  Aff  atomt  of  the  Superior  Extremities. 

A,  Bones  of  the  Superior  Extremities. 

Each  superior  extremity  consists  of  the  shoulder,  arm,  forearm,  wrist, 
and  hand:  the  whole  limb  comprises  thirty-two  bones,  the  sesamoid  not 
included.  The  shoulder  is  composed  of  the  clavicle  and  scapula ;  the  arm, 
of  the  humerus  ;  the  forearm,  of  the  radius  and  ulna ;  the  carpus,  or  wrist, 
of  the  eight  small  carpal  bones ;  and  the  hand,  of  five  metacarpal  and  four- 
teen phalangeal  bones. 

The  clavicle,  or  collar  bone  {pi.  122,  fig.  3'),  is  a  long  bone  extending 
from  the  summit  of  the  sternum  obliquely  across  the  first  rib,  upwards, 
backwards,  and  outwards  to  the  acromion  process  of  the  scapula.  It  is 
curved  like  an  italic  /,  and  presents  two  extremities  and  a  body  or  shaft. 
The  sternal  end  is  a  thick,  triangular,  articulating  surface,  with  the  circum- 
ference roughened  for  the  attachment  of  ligaments.  The  body  is  rounded 
in  the  middle  and  flattened  towards  the  extremities.  The  acromial  end 
is  rough  above  and  below,  and  at  its  termination  presents  a  small  articu- 
lating surface  for  the  acromion  scapul«.  The  clavicle  serves  to  support 
the  scapula,  and  to  prevent  it  from  falling  too  far  forwards  or  inwards  ;  it 
serves  as  a  fixed  point  for  certain  «lucles,  and  it  protects  the  vessels  and 
nerves  of  the  iipper  extremity. 

The  scapula,  or  shoulder  blmde  {figs.  4*,  10,11,  12),  is  situated  at 
the  upper,  lateral,  and  posterior  ipart  of  ^  chest,  and  extends  from  the 
seoond  to  the  seventh  rib.  It  is  irregularly  flat  and  triangular,  present- 
ing an  internal  and  external  surface,  three  edges,  and  three  angles.  The 
internal  or  anterior  surface  {fig.  11)  is  slightly  ooneaive,  and  divided  by 
three  or  four  prominent  lines  into  several  'brottd  grooves  filled  by  the  fasm« 
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Cttli  of  the  subscapular  muscle.  Above  and  below  these  is  a  smooth  flat 
surface  for  the  attachment  of  the  serratus  magnus.  The  external  or  pos- 
terior surface  or  dorsum  (pL  122,  ßg.  10)  is  convex,  and  divided  into  two 
unequal  parts  by  a  ridge  or  spine  (ßg.  10').  This  spine,  arising  gradually 
from  the  margin  of  the  scapula,  increases  in  height  as  it  proceeds  forward, 
and  becoming  flattened  above  and  below.  It  terminates  in  an  eminence 
named  the  acromion  process  {fig.  10*).  The  external  surface  of  this  process 
is  roughened,  while  near  the  apex  is  seen  the  articulation  with  the  clavicle. 
Above  the  spine  is  the  supra-spinatus  fossa,  filled  by  the  supra-spinous 
muscle.  The  infra-spinatus  fossa,  below  the  spine,  is  larger.  In  the  supe- 
rior border  or  costa  of  the  scapula  is  seen  a  notch,  the  supra-scapular 
(fig,  10*),  converted  into  a  foramen  by  ligaments  ;  through  this  passes  the 
supra-scapular  nerve.  From  the  anterior  part  of  this  border,  in  front  of  the 
notch,  there  arises  the  coracoid  process  {figs,  10*,  IT);  this  overhangs 
the  upper  and  inner  part  of  the  glenoid  cavity.  The  base  of  the  scapula, 
or  the  posterior  border,  is  the  longest  margin  of  the  bone.  The  anterior, 
inferior,  external,  or  axillary  costa  {fig.  12')  leads  from  the  glenoid  cavity, 
this  being  situated  at  the  convergence  of  the  two  cost«.  The  glenoid 
cavity  (fig.  12*)  is  supported  on  a  contracted  neck ;  it  consists  of  a  shallow 
concavity,  in  which  plays  the  head  of  the  humerus.  In  life  or  the  fresh 
subject,  this  cavity  is  deepened  by  the  fibrous  glenoid  ligament. 

The  arm  is  composed  solely  of  the  humerus  or  brachium  {pi.  122,  fig,  3  c). 
It  is  the  longest  and  largest  bone  in  the  upper  extremity,  and  presents  a 
body  or  shaft,  with  two  extremities.  The  upper  or  scapular  extremity  is 
the  larger,  and  consists  of  the  head,  neck,  and  two  tubercles.  The  head 
{fig.  18)  is  hemispherical,  inclined  upwards,  inwards,  and  backwards ;  it  is 
smooth,  and  covered  with  cartilage  for  articulating  with  the  glenoid  cavity 
of  the  scapula.  The  neck  is  the  slightly  contracted  line  or  furrow  round 
the  head ;  it  is  roughened  for  the  attachment  of  the  capsular  ligament.  The 
tuberosities  are.two,  the  greater  {fig,  3  *)  and  the  lesser  (fig,  3  *).  Between 
these  tubercles  is  the  deep  groove  for  the  long  tendon  of  the  biceps  muscle. 
The  body  or  shaft  of  the  humerus  is  thick  and  round  above,  twisted  in  the 
middle,  expanded  and  somewhat  triangular  below.  The  lower  extremity  of 
the  humerus  {fig.  14)  is  flattened,  elongated  transversely,  and  twisted  a 
little  forwards.  It  presents  internally  the  internal  condyle  {fig.  3  *),  which 
is  very  prominent ;  externally  is  the  external  condyle  {fig,  3  '),  not  so  pro- 
minent as  the  internal,  and  situated  lower  down.  Between  and  below  these 
condyles  is  a  series  of  articulating  eminences  and  depressions,  partly  turned 
forwards :  they  consist  externally  of  a  small  round  head  of  the  radius, 
internal  to  which  is  a  slight  depression,  corresponding  to  the  margin  of  the 
radius.  Internal  to  this  is  a  sharp  semicircular  ridge,  extending  round  the 
lower  end  of  the  bone,  separating  the  radius  and  ulna.  Next  comes  the 
trochlea,  for  articulation  with  the  ulna.  At  the  anterior  extremity  of  this 
trochlea  is  a  depression  for  the  reception  of  the  coronoid  process,  and  at  the 
posterior  is  another,  for  receiving  the  olecranon  process  of  the  ulna.  The 
bone  between  these  two  depressions  is  thin  and  transparent,  and  sometime^ 
deficient  by  absorption. 
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The  forearm  (pi,  122,  ßg,  3,  d)  is  composed  of  the  ulna  and  radius. 
Of  these,  the  ulna  or  cubitus  {figs,  3*,  15*)  is  situated  at  the  inner  side 
of  the  forearm,  forming  the  principal  part  of  the  elbow:  it  does  not  directly 
enter  into  the  wrist  joint,  but  falls  a  little  short  of  it  below ;  it  is  divided 
into  the  body  and  two  extremities.  The  upper  extremity  is  the  larger,  and 
presents  two  processes  and  an  intervening  cavity.  The  posterior  process, 
or  the  olecranon  {figs.  16,  17,  and  18),  is  the  highest  part  of  the  bone; 
posteriorly  it  is  smooth :  anteriorly  it  is  also  smooth,  and  covered  with  car- 
tilage. The  coronoid  process  (fig,  17')  is  anterior  and  inferior  to  the 
preceding.  Externally  it  is  hollowed  out  into  the  lesser  sigmoid  cavity 
(fig,  17  *)  which  receives  the  head  of  the  radius;  superiorly  it  leads  into 
the  great  sigmoid  cavity  (fig,  16  *)  which  moves  on  the  trochlea  of  the 
humerus  in  flexion  and  extension  of  the  forearm ;  the  profile  of  this  cavity 
resembles  the  letter  C*  The  lower  or  carpal  end  (fig.  21  '•')  is  small  and 
round,  with  two  eminences.  The  external  is  named  the  head;  it  is  round, 
and  covered  with  cartilage,  and  received  into  the  cavity  in  the  inner  border 
of  the  radius.  The  internal  eminence,  or  styloid  process  (fig,  21 '),  is  more 
prominent,  and  on  a  level  with  the  posterior  surface  of  the  bone.  The  ulna 
articulates  above  with  the  humerus  and  radius,  and  below  with  the  radius 
and  interarticular  cartilage. 

The  radius  (figs,  3",  15*)  is  shorter  than  the  ulna,  and,  while  only 
accessory  as  a  rotating  bone  in  the  elbow,  it  is  the  principal  bone  in  the 
carpal  joint.  It  is  divided  into  the  body  and  two  extremities.  The  upper 
or  humeral  end  presents  a  head,  neck,  and  tubercle.  The  head  (fig,  19  *) 
is  a  circular  superficial  cavity,  with  the  surface  and  circumference 
covered  with  cartilage,  the  former  to  articulate  with  the  small  head  of  the 
humerus,  the  latter  with  the  sigmoid  cavity  of  the  ulna  and  with  the  annular 
ligament.  The  neck  (fig.  19')  is  nearly  an  inch  long,  descends  obliquely 
inwards,  and  is  contracted  and  circular.  At  its  lower  extremity,  where  it 
joins  the  shaft,  is  the  tubercle  (fig.  19*).  The  body  or  shaft  is  somewhat 
triangular,  and  presents  three  surfaces,  separated  by  three  margins  or  angles. 
The  lower  or  carpal  end  of  the  radius  is  irregularly  square ;  its  anterior 
prominent  edge  gives  attachment  to  the  anterior  carpal  ligament.  Poste- 
riorly there  are  seen  three  grooves;  one  nearly  in  the  middle  line,  the 
second  at  the  ulnar  side  of  this,  and  the  third  on  the  radial  side.  The 
styloid  process  is  the  inferior  extremity  of  the  radius ;  from  its  point  arises 
the  external  lateral  ligament  of  the  wrist. 

The  hand  (pi.  122,  fig.  S  e;  pi  12S,  figs.  46  and  47)  consists  of  the 
carpus,  metacarpus,  and  phalanges ;  twenty-seven  bones  in  all 

The  carpus  is  composed  of  eight  bones,  arranged  in  two  rows :  the  first 
row  consists  of  the  scaphoid,  lunar,  cuneiform,  and  pisiform;  the  second  of 
the  trapezium,  trapezoid,  magnum,  and  unciforme ;  enumerating  them  from 
the  radial  to  the  ulnar  side,  or  from  without  inwards. 

The  scaphoides  or  navicular  bone  (pi.  123,  fig,  47  *)•     This  is  the  largest 

in  the  upper  row,  and  is  situated  at  its  outer  or  radial  side.    It  presents  four 

articular  surfaces,  by  which  it  articulates  with  the  radius,  the  trapezium,  the 

trapezoid,  the  lunar,  and  the  magnum.     The  lunare  or  semicircular  bone 
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(pi.  I23,ßg.  47  *)  is  smaller  than  the  scaphoid.  It  also  has  lour  articular  sur- 
faces, for  articulation  with  the  radius,  the  os  magnum,  unciforme,  scaphoides, 
and  cuneiforme.  The  cuneifotTn  or  pyramidal  bone  (fig.  41*)  is  wedge 
shaped,  with  the  base  looking  outwards,  and  articulating  with  the  lunare.  Its 
other  articulations  are  to  the  unciforme  and  pisiforme.  The  pisiforme  is 
pea-shaped,  and  the  smallest  bone  in  the  carpus,  at  the  upper  and  inner  part 
of  which  it  is  |daced.  It  articulates  with  the  cuneiforme  by  a  small  circular 
surface.  The  trcq^exium  (fig.  47  *)  is  the  most  external  of  the  second  row 
of  the  carpus;  it  meets  the  scaphoid,  the  trapezoid,  and  the  first  and  second 
metacarpal  bones.  The  trapezoides  (fig.  47 ')  is  less  in  size  than  the  latter; 
it  articulates  with  the  scaphoid,  the  trapezium,  the  magnum,  and  the  second 
metacarpal.  Tly  os  magnum  (fig.  47  ^)  is  the  largest  bone  in  the  wrist 
It  supports  the  second,  third,  and  fourth  metacarpal  bones,  and  joins  the 
scaphoid,  the  lunar,  the  trapezoid,  and  the  unciform  bones.  The  unciform 
bone  (fig.  47 ")  is  next  in  size  to  the  magnum.  Situated  at  the  lower  and 
inner  part  of  the  carpus,  it  articulates  with  the  fourth  and  fifth  metacarpal 
bones  ;  also  with  the  lunar,  the  magnum,  and  the  cuneiform. 

The  metacarpal  bones  belong  to  the  class  of  long  bones.  They  are  five 
in  number  (fig.  46  *),  and  are  nearly  parallel  with  each  other.  All  are  con- 
cave on  the  palmar  surface,  convex  on  the  dorsal,  and  large  at  each  extre- 
mity. The  posterior  or  carpal  end  is  of  rather  irregular  figure ;  the  antericwr 
presents  a  round  head.  They  are  articulated  anteriorly  with  the  bases  of 
the  first  phalanges,  and  are  flattened  at  the  sides  for  the  attachment  of  liga- 
ments. 

The  fingers  are  composed  each  of  three  phalanges,  except  the  thumb, 
which  has  but  two.  The  first,  or  those  nearest  the  carpus,  are  largest ; 
next  come  the  middle ;  the  third  row  being  the  smallest.  The  posterior 
convex  surface  of  the  last,  or  ungual  phalanx,  supports  the  nail.  On  the 
fore  part  of  the  articulation  between  the  metacarpal  bones  and  the  first  pha- 
lanx of  the  thumb,  there  are  generally  two  small  sesamoid  bones.  These, 
with  their  analogues  occurring  in  various  situations  in  the  body,  do  not 
properly  belong  to  the  osseous  system,  being  rather  accessories  to  the  ten- 
dons of  muscles. 

B.  Articulations  and  Ligaments  of  the  Superior  Extremities. 

The  ligaments  of  the  superior  extremities  comprise,  1.  Those  which 
connect  the  clavicle  with  the  sternum ;  2.  Those  connecting  the  clavicle 
with  the  scapula ;  8.  Those  proper  to  the  scapula ;  4.  Those  connecting  the 
humerus  with  the  scapula ;  5.  Those  connecting  the  bones  of  the  elbow  joint; 
6.  Those  of  the  wrist  joint  with  those  of  the  inferior  radio-ulnar ;  7.  Those 
of  the  metacarpus ;  8.  Those  of  the  phalanges  of  the  fingers ;  0.  Those 
connecting  the  metacarpus  and  phalanges. 

1.  Steeno-claviculab  AaTicuLATiON.  This  articulation  (pi  125,  figs. 
8,  9,  19)  is  arthrodial,  and  is  secured  by  an  anterior,  posterior,  inferior,  and 
inter-clavicular  ligament,  as  also  by  an  inter-articular  cartilage  and  two 
synovial  membranes. 

The  anterior  stemo-clavicular  ligament  arises  from  the  end  of  Urn 
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clavicle,  descends  inwards,  and  is  inserted  into  the  fore  part  of  the  stemmn. 
The  posterior  ligament  takes  a  course  behind  the  joint,  parallel  to  the 
preceding,  and  adheres  to  the  joint,  resting  upon  the  stemo-hyoid  muscle. 
These  two  ligaments  (pi  125,  fig.  S\fig.  9')  are  so  expanded  over  the 
joint  as  to  resemble  a  capsular  or  orbicular  ligament. 

The  inferior  costo-clavicular  or  rhomboid  ligament  (fig,  9  *)  passes  from 
the  lower  surface  of  the  sternal  end  of  the  clavicle  downwards,  forwards, 
and  inwards,  and  is  inserted  into  the  cartilage  of  the  first  rib ;  it  closes  the 
angle  between  it  and  the  clavicle. 

The  inter-clavicular  ligament  (fig,  8  *,fig'  9*)  extends  from  the  posteriw 
surface  of  one  clavicle  to  the  other ;  its  lower  border  is  generally  attached 
to  the  posterior  lip  of  the  sternum.  Its  office  is  to  con^ct  the  clavicles 
with  each  other  and  with  the  sternum.  The  inter-articular  cartilage 
(fig.  9  *)  is  nearly  circular,  very  thin,  and  often  perforated  in  the  centre. 
On  each  "side  is  a  dry  synovial  membrane. 

2.  ScAPULo-cLAVicuLAR  Abticulation.  The  oval  end  of  the  clavicle  is 
connected  with  that  of  the  acromion  process  by  a  plain  arthrodial  joint, 
which  is  secured  by  a  superior  and  an  inferior  acromio-clavicular  liga» 
ment  (fig.  10').  These  are  attached  to  the  surfaces  of  each  bone,  and 
being  united  or  continuous  both  before  and  behind,  the  joint  may  be  con- 
sidered as  a  strong  orbicular  ligament.  The  coraco-acromial  ligament 
really  consists  of  two,  the  conoid  (fig.  10*)  and  the  trapezoid  (fig.  10*). 
The  former  is  posterior  and  the  smaller  of  the  two ;  and  while  united 
posteriorly  and  externally,  anteriorly  they  are  very  distinct. 

3.  Proper  Ligaments  of  the  Scapula.  These  are  two  in  number,  an 
anterior  and  a  posterior.  The  anterior,  deltoid,  or  coraco-acromial  liga- 
fne'/^t  (fig.  10*)  arises  from  the  coracoid  process,  passes  upwards,  and  is 
inserted  into  the  point  of  the  acromial  process.  The  posterior  or  coru- 
coid  ligament  arises  from  the  superior  costa  of  the  scapula  behind  the 
notch,  passes  forward,  and  is  inserted  into  the  base  of  the  coracoid  process ; 
it  converts  the  notch  into  a  foramen.  When  this  ligament  is  wanting,  as 
is  sometimes  the  case,  the  notch  is  completed  into  a  hole  by  bone. 

4.  Humero-scapular  or  Shoulder  Articulation.  This  joint  is  a  ball  and 
socket  (enarthrodia),  with  the  head  of  the  humerus  retained  in  the  glenoid 
cavity  by  the  capsular,  the  coraco- humeral  or  accessory,  and  the  glenoid 
ligaments,  and  a  synovial  membrane. 

The  glenoid  ligament  adheres  to  the  margin  of  the  glenoid  cavity, 
and  deepens  the  socket  for  the  head  of  the  humerus:  it  is  partly  con- 
tinuous with  or  derived  from  the  long  tendon  of  the  biceps  muscle.  The 
capsular  ligament  (fig.  10')  arises  around  the  head  of  the  scapula,  and 
increasing  in  size,  encircles  the  head  of  the  humerus,  and  is  inserted  into 
its  neck  and  prolonged  on  the  periosteum.  It  derives  great  strength  from 
the  tendons  of  the  four  capsular  muscles  which  cover  and  are  identified 
with  it.  The  coraco-humeral  or  accessory  ligament  extends  obliquely 
downwards  and  outwards  from  the  coracoid  process  to  the  anterior  part  of 
the  great  tuberosity.  The  synovial  membrane  is  reflected  over  the  glenoid 
surface  around  the  glenoid  ligament. 
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5.  HUMEBO-CUBITAL   ARTICULATION,  OR  THE    ElBOW    JoINT.      Id    this,  Cue 

of  the  most  perfect  of  the  ginglymoid  or  hinge  joints,  the  opp)Osed  extremi- 
ties of  the  humerus,  ulna,  and  radius  mutually  receive  each  other,  and  are 
attached  together  by  an  external  and  internal  lateral,  and  by  an  anterior 
and  posterior  ligament.  There  is  no  distinct  capsular  ligament,  although 
the  aggregate  of  these  may  be  considered  as  such. 

The  external  lateral  ligament  (pi.  128,  fig.  8*)  arises  from  the  external 
condyle,  and  is  inserted  into  the  posterior  and  external  part  of  the  annular 
ligament  of  the  radius.  This  ligament  is  confounded  with  the  tendons  of 
certain  muscles.  The  internal  lateral  ligament  {pi  12^^  fig.  15*)  arises 
from  the  inner  condyle,  and  is  inserted  in  a  radiated  manner  into  the  inner 
margin  of  the  great  sigmoid  cavity  of  the  ulna,  between  the  coronoid  and 
olecranon  processes.  It  adheres  to  the  synovial  membrane,  and  with  the 
other  lateral  ligament,  strengthens  the  articulation. 

The  anterior  ligament  (fig.  12  *)  consists  of  thin  fibres  arising  chiefly 
from  above  the  internal  condyle  and  the  coronoid  depression  on  the  fore 
part  of  the  humerus.  Some  are  inserted  into  the  annular  ligament  of 
the  radius,  others  into  the  coronoid  process,  while  the  remainder  are  lost 
on  the  synovial  membrane.  The  fibres  of  the  posterior  ligament  extend 
chiefly  in  a  transverse  direction  from  one  condyle  and  one  lateral  ligament 
to  the  other. 

The  articulations  between  the  radius  and  ulna  are  two  in  number,  one 
superior,  another  inferior.  The  shafts  of  the  two  bones  are  also  connected 
by  the  interosseous  ligament  (fig.  16  0*  In  the  superior  articulation  the 
head  of  the  radius  is  received  into  the  lesser  sigmoid  cavity  of  the  ulna,  and 
is  retained  in  it  by  the  following  ligament. 

The  annular  ligament  (figs.  16*,  17*)  forms  about  three  fourths  of 
a  circle,  the  lesser  sigmoid  depression  completing  it.  It  arises  from  the 
anterior,  and  is  inserted  into  the  posterior  border  of  the  lesser  sigmoid 
cavity  of  the  ulna.  It  is  lined  by  the  synovial  membrane  of  the  joint ; 
it  encircles  the  head  and  neck  of  the  radius  in  the  same  manner  as 
the  transverse  ligament  of  the  atlas  confines  the  odontoid  process  of  the 
axis. 

The  oblique  ligament  arises  from  the  root  of  the  coronoid  process  of 
the  ulna,  and  is  inserted  into  the  inner  side  of  the  radius  below  its  tubercle. 

In  the  inferior  radio-ulnar  articulation,  the  round  head  of  the  ulna  is 
received  into  the  sigmoid  cavity  of  the  radius,  and  retained  in  it  by  a  loose 
synovial  membrane  or  the  sacciform  ligament  (pi.  126,  fig.  1 '),  which  is 
covered  before  and  behind  by  some  ligamentous  fibres,  forming  an  imper- 
fect capsule,  and  passing  from  the  radius  to  the  ulna.  The  opposed  edges 
of  the  shafts  of  both  radius  and  ulna  are  connected  by  a  thin  aponeurosis 
called  the  interosseous  membrane  or  ligament  {pi.  125,  fig.  16'*').  It  is 
not  made  very  tense  in  any  position  of  the  limb,  and  serves  to  give  attach- 
ment to  muscles. 

6.  Radio-cabpal  Articulations,  or  the  Wrist  Joint.  In  this  joint, 
which  is  of  great  transverse  extent,  the  lower  end  of  the  radius  and  the 
inter-articular  cartilage  form  a  socket  for  the  scaphoid,  lunar,  and  cuneiform 
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bones :  the  two  former  are  received  into  the  radius,  the  latter  corresponds 
to  the  fibro^artilage  which  separates  it  from  the  ulna,  and  excludes  this 
bone  from  the  joint.  The  wrist  joint  is  secured  by  an  external  and  internal 
lateral,  by  a  posterior  and  anterior  ligament,  and  by  a  synovial  membrane. 

The  external  lateral  or  radio-carpal  ligament  arises  from  the  styloid 
process  of  the  radius,  and  is  inserted  into  the  scaphoid  bone.  The  internal 
lateral  or  ulno-carpal  ligament  arises  from  the  styloid  process  of  the  ulna, 
extends  obliquely  downwards  and  forwards,  and  is  inserted  into  the  cunei- 
form and  pisiform  bones.  The  anterior  and  posterior  ligaments  descend 
from  the  radius  and  interarticular  cartilage  anteriorly  and  posteriorly,  and 
are  inserted  into  the  superior  row  of  the  carpus.  These  two  ligaments, 
with  the  two  lateral,  constitute  the  capsular  ligament  of  some  authors 
{pi  \W,figs.V*'\2'^^'). 

7.  ArticulaticJns  of  the  Bones  of  tbe  Carpus.  The  bones  of  the 
carpus  are  arranged  in  two  rows,  between  which  a  certain  degree  of  motion 
takes  place,  very  little,  however,  between  the  individual  bones  in  either 
row.  The  bones  of  the  first  row  are  connected  by  interosseous  ligaments, 
consisting  of  dense  tissue  placed  between  the  upper  border  of  the  scaphoid 
and  lunar,  and  lunar  and  cuneiform.  They  range  on  a  level  with  the 
carpal  convexity  of  the  bones.  The  dorsal  and  palmar  ligaments  consist 
of  strong  bands,  which  run  in  different  directions  from  one  bone  to  another. 
The  four  bones  of  the  second  row  of  the  carpus,  like  those  of  the  first,  are 
connected  by  interosseous  substance  and  by  dorsal  and  palmar  bands. 
The  bones  of  the  entire  carpus  are  connected  with  each  other  by  the  annular 
ligament  which  preserves  the  arched  form  of  the  carpus. 

8.  Articulations  between  the  Carpus  and  Metacarpus.  The  five 
metacarpal  bones  present  two  series  of  articulations,  the  posterior  or  carpo- 
metacarpal, and  the  anterior  or  metacarpo-phalangeal.  In  the  former,  the 
carpal  ends  of  the  four  internal  metacarpal  are  joined  to  the  lower  row  of 
the  carpus  by  nearly  plane  surfaces,  and  are  secured  before  and  behind  by 
transverse  and  oblique  fibrous  bands,  which  cover  the  synovial  membranes 
and  are  called  dorsal,  pabnar,  and  interosseous.  Across  the  upper  and 
lower  extremities  of  the  metacarpus  pass  ligaments  (Jig.  1  •'  •),  whose  object 
is  to  give  compactness  to  the  hand. 

9.  Articulations  between  the  Metacarpus  and  the  Phalanobb. 
These  joints  are  furnished  with  capsular  ligaments  and  synovial  membranes 
(figs,  3,  4,  5).     There  are  also  strong  lateral  ligaments. 


6.  Special  Anatomt  of  the  Inferior  Extremities. 

A,  Bones  of  the  Inferior  Extremities. 

To  the  lower  extremities  belong  the  pelvis,  the  thigh,  the  leg,  and  the 
foot,  subdivided  into  the  tarsus,  metatarsus,  and  phalanges.  The  pelvis 
consists  of  four  bones,  the  ossa  innominata,  the  sacrum,  a  bone  of  the  sinne, 
and  the  coccyx ;  the  thigh  of  one,  the  femur ;  the  leg  of  three,  the  patella» 
the  tibia»  and  the  fibula ;  the  tarsus  of  seven,  the  astragalus,  the  calcaneiim» 
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cuboid,  scaphoid,  and  three  cuneiform ;  the  metatarsus  of  five,  and  the  toes 
of  fourteen  :  thirty-two  bones  in  all. 

1.  The  Pelvis  (pL  U2,fig.  3,  k  k,  pi  12S,  figs,  43,  45)  is  the  irregular, 
circular  shaped,  bony  ring  at  the  lower  end  of  the  trunk,  formed  by  the 
sacrum  and  coccyx  posteriorly,  and  by  the  ossa  innominata  laterally  and 
anteriorly;  it  contains  some  of  the  abdominal  viscera  and  many  of  the 
urinary  and  generative  organs ;  it  also  supports  the  spinal  column  above, 
and  transmits  the  weight  to  the  thigh  bones,  on  which  it  rests  below.  The 
sacrum  and  coccyx  have  already  been  described.  As  each  os  innominatum 
(pi:  122,  fig,  3,  k)  is  divisible  in  early  life  into  three  bones,  the  ilium, 
ischium,  and  pubes,  uniting  to  form  the  socket  for  the  head  of  the  thigh 
bone,  we  shall  first  consider  these  separately,  and  then  as  united  into  one 
bone,  as  in  the  adult. 

a.  The  individual  bones  of  the  Pelvis,  The  os  ilium  (pi,  123,  fig.  43 ') 
is  situated  at  the  upper  and  outer  part  of  the  pelvis,  and  forms  that  projec- 
tion commonly  called  the  hip.  It  is  broad,  flat,  and  triangular,  the  base 
above  bounded  by  a  semicircular  crest,  which  ends  before  and  behind  in 
processes  or  tubercles  named  spinous ;  the  apex  below  forming  the  upper 
and  outer  part  of  the  acetabulum  or  socket ;  it  may  be  divided  into  the 
body,  ala,  and  processes.  The  body  is  the  inferior  narrowed  portion  ;  the 
ala  is  the  broad,  fan-like,  semicircular  portion  which  ascends  from  the  body, 
inclining  outwards  and  a  little  forwards  ;  the  external  surface,  or  dorsum,  is 
rough  and  irregularly  convex  and  concave,  with  a  considerable  concavity 
above  the  acetabulum  (external  iliac  fossa)  and  two  curved  semicircular 
lines,  a  superior  and  an  inferior.  The  internal  surface  of  the  ala  is  divided 
into  three  parts  ;  one,  superior  and  anterior,  is  the  iliac  fossa ;  the  second 
forms  about  the  posterior  third  of  the  bone ;  and  the  third  is  smooth  and 
small,  and  is  the  only  portion  of  the  ilium  that  enters  into  the  side  of  the 
true  pelvis.  It  is  Separated  from  the  iliac  fossa  by  a  rounded  edge  (called 
the  ilio-pectineal  line),  continuous  behind  with  the  promontory  of  the 
sacrum,  and  before  with  a  sharper  ridge  on  the  pubes.  The  processes  of 
the  ilium  are,  first,  the  crest  {pi  12S,  fig.  43*),  forming  the  upper  border 
of  the  ala ;  second,  the  anterior  superior  spine,  at  the  anterior  extremity 
of  this  crest;  there  is  a  notch  between  this  and  the  third  process,  the 
anterior  inferior  spine.  Internal  to  this  space  is  a  superficial  groove, 
bounded  internally  by  the  ilio-pectineal  eminence,  which  is  common  to  and 
formed  by  the  union  of  the  ilium  and  pubes.  Fourth,  the  posterior  superior 
spine  is  the  posterior  termination  of  the  crest ;  and  separated  from  this  by 
a  notch  is  the  fifth  process,  the  posterior  inferior  spine. 

The  ischium  (pi  122,  fig.  4'*')  is  placed  at  the  lower,  outer,  and  back 
part  of  the  pelvis,  and  presents  a  body  and  processes.  The  body  forms  the 
outer,  lower,  and  back  portion  of  the  acetabulum,  constituting  more  than 
two  fifths  of  it.  The  processes  are,  first,  the  spine  (fig.  4 '),  arising  from 
near  the  middle  of  the  posterior  part,  below  the  sacro-sciatic  notch. 
Between  this  and  the  second  process  is  the  pulley  round  which  the  tendon 
of  the  obturator  muscle  turns.  This  next  process  is  the  tuberosity  or  tuber 
ischii  (fig.  4 ').    On  this  rough  and  broad  process  the  body  rests  when  in 
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a  sitting  posture.  Between  the  spine  and  the  tuberosity  is  the  lesser  sciatic 
notch,  converted  into  a  foramen  by  the  great  sciatic  ligament.  The  third 
process  is  the  ramus,  ascending  from  the  tuber  forwards  and  inwards,  and 
joining  the  descending  ramus  of  the  pubes. 

The  OS  pubis  (pi,  122,  ßg,  5*)  is  situated  at  the  anterior  part  of  the 
pelvis,  and  is  smaller  than  the  ilium  or  ischium.  It  may  be  divided  into  the 
body  and  processes.  The  body  is  the  most  external  portion,  and  constitutes 
the  internal  and  superior  part  of  the  acetabulum.  From  the  body  the  first 
process,  the  horizontal  ramus,  proceeds  forwards  and  outwards,  grooved 
beneath  where  it  bounds  the  obturator  foramen.  At  the  internal  extremity 
of  this  ramus  is  the  second  process,  the  tuberosity  or  spine.  This  is  a 
prominent  tubercle,  into  which  Poupart's  ligament  is  inserted.  The  third 
process,  the  crest,  leads  transversely  inwards  from  this  spine,  and  at  its 
internal  end  is  the  fourth  process,  the  symphysis.  From  the  lower  end  of 
the  symphysis  descends  the  fifth  process,  the  inferior  or  descending  ramus  ; 
this,  with  the  ramus  of  the  opposite  pubes,  forms  the  arch  of  the  pubes;  the 
outer  edge  of  the  ramus  assists  in  bounding  the  thyroid  hole. 

b.  The  Pelvis  as  a  whole.  Considering  in  the  next  place  the  pelvis  as  a 
whole,  we  commence  with  the  acetabulum  {pL  123,  fig,  48')  constituted  by 
the  junction  of  the  bodies  of  the  three  bones.  It  is  surrounded  by  a  promi« 
nent  border  with  a  deep  notch  or  deficiency  internally,  and  two  others  of 
less  extent,  inferiorly  and  superiorly.  The  great  notch  which  is  opposite 
the  thyroid  foramen,  between  the  ischium  and  pubes,  is  converted  into  a 
foramen  by  a  ligament  passing  between  these  two  bones.  The  cotyloid 
cavity  (fig.  45  *)  in  the  acetabulum  for  the  reception  of  the  head  of  the 
thigh  bone,  is  of  a  hemispherical  form,  and  about  two  inches  and  a  half 
in  diameter. 

The  obturator,  or  thyroid  foramen,  is  situated  at  the  inner  side  of  the 
acetabulum  and  at  an  inferior  level,  and  is  the  large  anterior  hole  in  the 
pelvis  bounded  by  the  ischium  and  pubes. 

The  superior  circumference  or  base  of  the  pelvis  is  formed  on  each  side 
by  the  crest  of  the  ilium  ;  posteriorly  by  the  promontory  of  the  sacrum, 
anteriorly  by  the  iliac  spines,  ilio-pubal  eminences,  the  intervening  grooves, 
and  the  crests  and  symphysis  of  the  pubic  bones.  The  lower  or  perineal 
circumference  (strait,  or  outlet,  of  the  pelvis)  is  directed  downwards  and  a 
little  forwards ;  bounded  by  the  rami  of  the  pubes,  the  rami  and  tuberosities 
of  the  ischium,  the  coccyx,  and  in  the  recent  state  by  the  sacro-sciatic 
ligament  of  each  side.  When,  as  in  the  artificial  skeleton,  the  latter  are 
removed,  this  strait  presents  three  notches;  first,  the  arch  of  the  pubes, 
triangular  and  placed  beneath  the  symphysis ;  second  and  third,  the  sacro- 
sciatic  notches  between  the  sacrum  and  os  innominatum  of  each  side. 
Each  of  these  is  divided  into  a  superior  and  an  inferior  by  the  sciatic 
ligaments. 

The  internal  surface  of  the  pelvis  is  divided  into  two  parts  by  the  ilio- 

pectineal  line.     The  upper  of  these  parts,  properly  part  of  the  abdomen,  is 

known  as  the  false  pelvis,  the  inferior  being  the  true.     The  latter  is  a  sort 

of  curved  canal,  wider  about  the  centre  than  at  either  end  :  with  smoo  \ 
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walk,  concave  posteriorly  from  above  downwards,  concave  anteriorly  in 
the  transverse  direction,  and  on  either  side  nearly  plane. 

The  female  pelvis  (pL  I23,ßg.  45)  differs  from  that  of  the  male  (ßg.  43) 
in  several  particulars:  it  is  wider  and  larger,  but  not  so  deep;  the  alse  of 
the  ilium  are  more  expanded,  the  prominence  of  the  sacrum  is  less,  the 
inlet  and  outlet  are  rounder  and  wider,  the  sacrum  is  broader  and  more 
concave,  the  pubic  arch  more  round  and  open,  the  symphysis  pubis  not  so 
deep,  the  obturator  holes  are  smaller  and  more  triangular,  the  sciatic  tuber- 
osities  are  directed  more  outwards,  and  the  acetabula  are  more  distant 
from  each  other;  all  the  bones  are  more  thin  and  delicate.  The  male 
pelvis  is  deeper,  narrower,  and  the  bones  more  solid  and  strong.  The 
peculiarities  in  the  female  pelvis  are  intimately  connected  with  the  func- 
tions of  parturition. 

2.  The  Thigh.  This  is  constituted  by  but  one  bone,  the  femur  {pi  122, 
fig,  3  l).  This  is  the  longest  and  strongest  bone  in  the  skeleton,  and  is 
proportionally  longer  in  man  than  in  any  other  animal ;  from  the  pelvis  it 
is  directed  obliquely  downwards  and  inwards,  this  obliquity  being  greater 
in  the  female  than  in  the  male.  It  consists  of  the  body  or  shaft,  and  two 
extremities. 

The  body  is  slightly  twisted,  very  broad  below,  and  with  a  rough  pro- 
jecting ridge  down  the  posterior  face  called  the  linea  aspera  (fig,  4"). 
This  divides  into  two  ridges  at  either  end,  and  above  its  middle  may  be 
seen  one  or  two  holes  entering  obliquely  upwards  for  transmitting  the 
nutritive  vessels  of  the  bone.  * 

The  upper  or  pelvic  extremity  of  the  femur  presents  three  eminences,  the 
head  for  articulating  with  the  cotyloid  cavity,  and  the  trochanters  for  the 
insertion  of  muscles. 

The  head  (figs.  3'^  24)  is  of  a  globular  figure,  and  forms  a  consider- 
able segment  of  a  sphere;  it  is  directed  upwards,  inwards,  and  a  little 
forwards ;  a  little  below  its  centre  there  is  a  rough  oval  depression  for  the 
insertion  of  the  round  or  articular  ligament.  Excepting  this  depression, 
the  head  is  covered  throughout  with  cartilage  ;  it  is  supported  by  a  strong 
elongated  process  of  a  pyramidal  form,  the  neck  (fig.  24),  which  forms  an 
angle  more  or  less  obtuse  with  the  shaft  of  the  l»one.  A  rough  irregular 
line  separates  the  head  from  the  neck,  beyond  which  the  articular  cartilage 
of  the  foramen  does  not  extend.  The  great  trochanter  (fig,  3  ")  is  con- 
tinuous with  the  external  side  of  the  shaft,  and  nearly  in  a  line  with  its 
axis.  It  is  thick,  rough,  and  square  ;  broad  and  convex  externally.  Inter- 
nally it  presents  a  pit,  or  digital  cavity,  which  receives  the  tendons  of  the 
external  rotators  of  the  limb.  The  ksser  trochanter  (fig,  3  *')  is  a  conical 
tubercle  at  the  posterior  and  inner  side  of  the  shaft,  much  below  the  level 
of  the  great  trochanter  and  of  the  base  of  the  neck. 

The  inferior  or  tibial  end  of  ih^  femur  (fig.  25)  is  very  large  and  broad, 
flattened  before  and  behind,  and  divided  into  two  eminences  or  con- 
dyks,  which  are  separated  posteriorly  by  a  deep  notch.  The  condyles 
articulate  with  the  tibia.  The  external  (figs,  3  ",  4  ")  is  larger,  and  pro- 
jects more  forward  than  the  internal ;  its   articulating  surface   also  is 
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broader  and  ascends  higher.  An  external  tuberosity  gives  attachment  to 
the  external  lateral  ligaments  of  the  knee-joint.  Beneath  it  is  a  groove 
which  receives  the  tendon  of  the  poplitaeus  muscle  when  the  joint  is  flexed.. 
The  internal  condyle  (pL  122,  ßgs,  3 ",  4  ")  is  narrower,  less  prominent 
before,  but  more  prolonged  behind.  On  its  inner  side  is  the  tubercle  for 
the  attachment  of  the  internal  lateral  ligament.  The  posterior  crucial 
ligament  is  attached  to  the  rough  outer  side.  Posteriorly  the  condyles  are 
separated  by  a  deep  fossa  or  intercondyloid  notch  which  lodges  the  crucial 
ligaments.  Anteriorly  they  unite  in  a  trochlea  or  pulley  on  which  the 
patella  moves.  The  femur  thus  articulates  superiorly  with  the  pelvis, 
anteriorly  with  the  patella,  and  inferiorly  with  the  tibia. 

3.  The  Leg.     The  bones  of  the  leg  are  the  patella,  tibia,  and  fibula. 

The  patella,  rotula,  or  knee-pan  (ßgs,  3",  5*,  22,  23)  is  a  small 
bone  in  front  of  the  knee-joint,  triangular  or  heart-shaped,  the  base 
above,  the  apex  below.  The  anterior  surface  is  convex  and  rough,  the 
posterior  covered  by  cartilage  and  divided  by  a  vertical  ridge  into  two 
parts.  The  patella  slides  in  the  trochlea  of  the  femur ;  to  the  upper  end 
the  extensor  tendons  are  attached,  while  the  lower  is  connected  with  the 
tibia  by  a  powerful  ligament. 

The  tibia,  or  shinbone  (ßg.  3,  m),  next  to  the  femur,  is  the  longest 
bone  in  the  skeleton.  It  occupies  the  anterior  and  inner  part  of  the 
leg  ;  the  direction,  unlike  that  of  the  femur,  is  vertical,  and  the  tibiae  of  the 
opposite  sides  are  parallel.  The  upper  extremity  is  thick,  and  expanded 
*from  side  to  side  ;  the  circumference  somewhat  circular  or  oval,  convex  in 
front  and  on  the  sides,  but  slightly  grooved  behind.  The  upper  or  femoral 
surface  {fig.  26)  presents  two  condyles,  or  rather  glenoid  cavities,  for  arti- 
culating with  the  femur.  The  internal  is  oval,  and  the  deeper  of  the  two; 
it  is  also  larger  antero-posteriorly.  The  external  is  nearly  circular,  and 
very  superficial.  The  two  are  separated  by  a  spine,  which  is  of  a  pyra- 
midal form,  and  is  surmounted  by  two  tubercles ;  in  and  about  the  spine 
are  inserted  the  semi-lunar  cartilages  and  the  crucial  ligaments. 

The  body  or  shaft  of  the  tibia  is  triangular ;  its  size  diminishes  from  the 
head  for  about  two  thirds  down ;  it  then  increases  somewhat  towards  the 
lower  end. 

The  lower  or  tarsal  end  {fig,  27)  is  somewhat  square,  with  an  anteri<^ 
convex  edge,  covered  by  extensor  tendons ;  a  posterior  nearly  smooth  edge, 
traversed  by  a  groove ;  externally  a  concave  triangular  surface,  smooth  below 
for  receiving  the  lower  end  of  the  fibula ;  internally  there  is  a  thick  flat- 
tened perpendicular  process,  called  the  internal  malleolus  or  ankle  {fig.  4  ")• 

The  fibula  {fig.  3"''0  is  very  slender,  and  nearly  as  long  as  the  tibia;  it 
is  placed  at  the  outer  side  of  the  leg,  nearly  vertical,  with  its  lower  end 
inclined  a  little  forwards ;  the  superior  or  femoral  end  is  small  and  circular, 
with  a  slight  cavity  forwards,  upwards,  and  inwards,  for  articulating  with 
the  tuberosity  on  the  external  condyle  of  the  tibia ;  the  lower  or  tarsal  end 
is  larger  than  the  upper ;  it  is  elongated  into  a  long  oval  process,  the  exter- 
nal malleolus  or  ankle  {fig,  4*')>  ^^^  external  lateral  ligament  arises  from  the 
point  of  this  process. 
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4.  Thb  Foot  is  composed  of  twenty-six  bones,  which  are  arranged  in 
three  parts,  the  tarsus,  metatarsus,  and  toes.  The  bones  of  the  tarsus  {pi. 
^^%  fig9-  ^9  ^>  ^^f  pi'  1^^  fig^'  48  and  49)  are  seven:  astragalus^ 
calcaneum,  navicular,  cuboid,  and  three  cuneiform  (internal,  middle,  and 
external).  These  are  arranged  in  two  rows,  the  first  embracing  the  astra- 
galus, OS  calcis,  or  calcaneum ;  the  second  row  consists  of  five  bones :  the 
cuboid  bone  forms  it  externally  alone,  but  on  the  inner  side  it  presents  two 
short  transverse  rows,  the  navicular  forming  the  posterior,  and  the  three 
cuneiform  bones  the  anterior. 

The  ustragalus  {pL  123,  fig.  48  ^)  comes  next  to  the  calcaneum  in  point 
of  size,  and  is  situated  at  the  upper  and  middle  part  of  the  tarsus,  where  it 
is  wedged  between  the  two  malleoli ;  superiorly  it  articulates  with  the  tibia, 
inferiorly  with  the  calcaneum,  anteriorly  with  the  scaphoid,  and  externally 
with  the  fibula. 

The  cakaneum  or  os  calcis  (fig,  49 ')  is  the  largest  bone  in  the  tarsus,  at 
the  lower  and  posterior  part  of  which  it  is  placed :  it  is  elongated  posteriorly 
into  a  process  called  the  heel;  its  upper  surface  presents  two  articulating 
surfaces,  the  support  of  the  astragalus ;  the  anterior  extremity  presents  an 
articular  surface  for  the  cuboid  bone ;  the  posterior  extremity  is  roughened 
below,  for  the  attachment  of  the  tendo  Achillis ;  the  inferior  surface  presents 
two  tubercles,  for  the  attachment  of  muscles  and  ligaments ;  externally  it  is 
flat,  and  marked  with  two  shallow  grooves,  separated  by  a  spine ;  internally 
it  is  broad,  and  hollowed  out  into  an  arch,  through  which  pass  various 
nerves,  vessels,  and  tendons. 

The  navicular  or  scaphoid  bone  (fig,  48  *)  is  situated  about  the  middle  of 
the  tarsus,  and  at  its  upper  and  internal  part ;  of  an  oval  form,  its  long  axis 
directed  downwards  and  forwards :  the  posterior  surface  forms  a  superficial 
glenoid  cavity,  for  the  head  of  the  astragalus ;  the  anterior  surface  is  convex, 
and  divided  by  two  vertical  ridges  into  three  surfaces,  for  the  three  cunei- 
form bones ;  on  the  external  side  there  is  usually  a  small  flat  articular  sur- 
face, for  the  cuboid  bone ;  the  scaphoid  is  connected  to  the  calcaneum  by  a 
strong  ligament. 

The  cuboid  bone  (fig,  48')  is  situated  at  the  outer  and  anterior  part 
of  the  tarsus,  external  to  the  navicular,  and  anterior  to  the  calcaneum; 
it  articulates  posteriorly  with  the  calcaneum,  internally  with  the  scaphoid 
and  the  external  cuneiform,  and  anteriorly  with  the  fourth  and  fifth,  or  the 
two  external  metatarsal  bones. 

The  three  wedge-shaped  cuneiform  bones  (fig,  48  ***•*)  are  situated  at  the 
anterior  part  of  the  tarsus,  between  the  scaphoid  and  the  three  internal 
metatarsal  bones :  the  first  or  internal  is  the  largest,  and  the  middle  the 
smallest ;  the  first  articulates  with  the  scaphoid,  the  second  metatarsal,  and 
the  second  cuneiform ;  the  second  also  articulates  behind  with  the  scaphoid, 
before  with  the  second  metatarsal ;  the  third  articulates  anteriorly  with  the 
third  metatarsal,  posteriorly  with  the  scaphoid,  internally  with  the  middle 
cuneiform  and  with  the  second  metatarsal,  and  externally  with  the  cuboid 
and  with  the  fourth  metatarsal. 

The  metatarsus  (fig.  48 ')  consists  of  five  long  bones,  parallel,  and  sepa- 
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rated  by  interosseous  spaces :  its  posterior  border  is  connected  to  the  tarsus 
by  an  irregular  transverse  line  of  articulation ;  convex  forwards,  concave 
backwards :  the  first  or  internal  of  these  bones  is  shortest  and  thickest ;  its 
anterior  end  supports  the  great  toe.  The  second  is  the  longest ;  its  tarsal 
end  is  articulated  to  the  three  cuneiform  bones.  The  third  is  a  little  shorter 
than  the  second ;  its  base  rests  on  the  third  cuneiform  bone.  The  fourth 
is  still  shorter ;  it  rests  on  the  cuboid  bone,  and  touches  the  third  cuneiform. 
The  fifth  is  shortest,  excepting  the  first :  it  rests  on  the  cuboid  bone,  with  a 
styloid  process  externally  for  the  insertion  of  a  muscle.  The  heads  of  all 
the  metatarsal  bones  are  round,  the  bases  flat  and  somewhat  square,  to 
articulate  with  the  tarsus ;  the  sides  of  the  bases  also  are  flat,  to  join  one 
another.  • 

The  toei  (pi  l2S,fig.  49*'"'")  are  five  in  number :  the  first  or  great  toe  has 
only  two  phalanges ;  all  the  rest  have  three,  making  fourteen  phalanges  in  all. 
The  first  phalanges  are  longest ;  the  second  are  very  short ;  the  third,  also, 
are  very  small.  At  the  base  of  the  first  phalanx  of  the  great  toe  there  are 
usually  two  sesamoid  boneSy  over  which  the  small  muscles  of  this  toe  glide ; 
the  sesamoid  bones  may  also  occur  in  some  of  the  other  toes. 

B.  Articulations  and  Ligaments  of  the  Inferior  Extremities, 

1.  Articulation  between  the  Pelvis  and  the  Spine.  The  last  lum- 
bar vertebra  is  joined  to  the  sacrum  in  the  same  manner  as  the  other  verte- 
brae are  joined  to  each  other,  by  an  intervertebral,  anterior  and  posterior, 
yellow,  supra,  and  interspinous  synovial  membranes,  and  capsular  ligaments. 
The  connexion  is  also  strengthened  by  the  lumbosacral  ligament,  a  short, 
thick,  fibrous  band,  extending  from  the  transverse  process  of  the  last  lumbar 
vertebra  to  the  posterior  part  of  the  base  of  the  sacrum. 

The  two  last  lumbar  vertebrae  are  connected  with  the  ilium  by  the  ilio- 
lumbar ligament  (pL  125,  figs.  4\  5*'*).  This  is  sometimes  divided  into 
two ;  it  arises  from  the  transverse  processes  of  the  fifth  and  fourth  lumbar 
vertebrae,  and  from  the  back  part  of  the  sacrum,  and  is  inserted  into  the 
posterior  superior  spine  of  the  ilium,  and  into  its  crest. 

The  articulations  of  the  pelvis  bones  with  each  other  are  the  sacro-coccy- 
geal,  the  sacro-iliac,  the  sacro-sciatic,  and  the  pubic.  There  are  no  perfect 
or  true  joints  between  the  pelvic  bones. 

The  sacrum  and  coccyx  are  joined  by  a  thin  anterior,  and  a  thick 
posterior  sacro-coccygean  ligament  {figs,  4  *,  5 '),  as  also  by  a  thin  inter- 
vertebral fibro-cartilage.  The  articulation  usually  allows  of  more  motion  in 
the  female  than  the  male. 

The  sacro-iliac  articulation  is  secured  by  an  anterior  and  posterior  liga- 
ment. The  anterior  sacro-iliac  ligament  {fig.  4*)  is  thin,  and  consists  of 
fibres  passing  transversely  from  one  bone  to  another ;  the  posterior  {fig.  5*) 
consists  of  fasciculi  passing  from  the  rough  surface  of  the  sacrum  to  that  of 
the  ilium,  and  to  its  posterior  superior  spine.  The  sacro-iliac  symphysis 
connects  the  articular  surface  of  these  bones,  which  in  the  aged  are  some- 
times anchylosed. 

The  sacrum  and  ischium,  though  not  in  contact,  are  connected  by  very 
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stFODg  and  important  ligaments.  The  posterior  or  great  sacro-sdatic  ligamerU 
(pi.  125,  ßg,  5 ')  arises  from  the  lower  and  back  part  of  the  posterior  infe- 
rior spine  of  the  ilium,  and  from  the  back  part  of  the  sacrum  and  coccyx ; 
it  is  inserted  into  the  lower  and  inner  edge  of  the  tuber  ischii,  and  by  a 
falciform  process  into  the  ramus  of  the  ischium.  By  its  upper  border  it 
converts  the  lesser  sciatic  notch  into  a  foramen,  and  by  its  lower  it  com- 
pletes the  posterior  and  lateral  boundary  of  the  lower  opening  of  the  pelvis 
on  each  side.  The  anterior  or  lesser  sacro-sciatic  ligament  {ßg.  6 ')  crosses 
in  front  of  the  former ;  it  arises  from  the  side  of  the  sacrum  and  coccyx, 
and  is  inserted  into  the  spine  of  the  ischium.  It  separates  the  two  sciatic 
foramina. 

The  symphysis  pubis  (ßg.  7)  connects  the  vertical  oval  surfaces  of  the 
ossa  pubis.  It  is  covered  in  front  by  a  thick  fibrous  tissue,  called  the  ante- 
rior pubic  ligament ;  the  superior  and  posterior  pubic  ligaments  strengthen 
it  superiorly  and  posteriorly  ;  the  sub-pubic  ligament  is  situated  beneath  the 
symphysis. 

2.  Tub  Ilio-Femoral  Articulation,  or  the  Hip  Joint  {pi.  I26yßgs.  6  and 
7).  This  is  the  strongest  and  most  perfect  enarthrodial,  or  ball  and  socket 
joint,  in  the  system.  It  includes  the  head  of  the  femur  and  the  acetabulum, 
both  of  which  are  incrusted  with  cartilage,  and  is  secured  by  a  capsular 
and  an  accessory  ligament,  a  synovial  membrane,  an  inter-articular,  coty- 
loid, and  a  transverse  ligament. 

The  ilio-femoral  capsular  ligament  arises  from  the  os  innominatum  by  a 
very  strong  attachment;  passes  downwards  and  upwards,  incloses  the 
cotyloid  ligament,  but  does  not  adhere  to  it  except  at  the  notch :  enlarges 
opposite  the  head  of  the  femur,  then  becomes  flattened  and  contracted  to 
embrace  the  cervix,  the  greater  part  of  which  it  incloses.  Its  insertions 
into  the  upper  part  of  the  femur  are  partly  into  the  bone,  and  partly  into 
the  periosteum. 

The  accessory  or  ilio-femoral  ligament  is  a  strong  fibrous  band,  incorpo- 
rated with  the  capsular,  arising  from  and  around  the  spinous  process  of  the 
ilium,  and  is  inserted  into  the  anterior  inter- trochanter  line,  near  the  lesser 
trochanter. 

The  synovial  membrane  is  exposed  by  dividing  the  capsular  ligament, 
whose  internal  surface  it  lines  to  some  extent. 

The  cotyloid  ligament  {ßg.  7*)  is  the  fibro-cartilaginous  lip  which 
deepens  the  acetabulum,  and  at  the  same  time  narrows  its  orifice,  so  as 
to  hold  the  head  of  the  femur  even  after  the  capsular  ligament  and  all 
the  muscles  have  been  divided ;  it  fits  so  tightly  around  it  that  the  head 
appears  to  be  retained  in  the  socket  partly  by  atmospheric  pressure.  The 
transverse  ligament  consists  of  ligamentous  bands,  passing  across  the  notch 
in  the  border  of  the  acetabulum,  and  completing  the  margin  of  the  cavity. 

The  inter-articular  or  round  ligament,  ligamentum  teres  (fig.  7  *)  arises 
by  two  flat  bands  from  the  margins  of  the  cotyloid  notch,  runs  upwards, 
backwards,  and  outwards,  and  is  inserted  into  the  depression  on  the  head 
of  the  femur. 

8    The  Femoro-tibial  Articulation,  or  the  Knee  Joint.   The  condyles 
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of  the  femur,  the  head  of  the  tibia,  and  the  patella,  enter  into  thb  articula- 
tion ;  the  fibula  is  only  remotely  connected  with  it  The  ligaments  which 
secure  it  may  be  classed  into  those  external  and  those  internal  to  the 
synovial  membrane.  The  external  ligaments  are  the  ligamentum  patelke^ 
ligamentum  posticum,  and  the  internal  and  external  lateral  ligaments.  The 
internal  are  the  two  crucial,  the  inter-articular  fibro-cartilages,  the  trans- 
verse, and  certain  folds  of  the  synovial  membrane. 

The  ligamentum  patellcB  {pi.  126,  ßg.  8*»')  consists  of  strong,  parallel, 
glistening,  tendinous  fibres  which  arise  from  the  inferior  angle  and  from 
the  anterior  surface  of  the  patella,  and  are  inserted  into  the  tubercles  of  the 
tibia.  This  ligament  is  principally  a  continuation  of  the  extensor  tendon, 
in  which  the  patella  was  developed  first  in  the  form  of  a  cartilage. 

The  posterior  ligament  arises  from  the  tendon  of  the  semi-membranous 
muscle,  and  ascends  obliquely  from  behind  the  inner  condyle  of  the  tibia  to 
the  external  condyle  of  the  femur. 

The  internal  lateral  ligament  {figs,  8  *,  9  *)  arises  from  the  back  part 
of  the  tuberosity  on  the  inner  condyle  of  the  femur,  below  the  insertion 
of  the  tendon  of  the  abductor  magnus ;  descends  obliquely  forwards,  and 
b  inserted  into  the  internal  condyle  of  the  tibia. 

The  external  lateral  ligament  {figs.  8*,  9^)  arises  from  the  back  part  of 
the  tuberosity  on  the  external  condyle,  above  the  fossa  for  the  poplitseal 
tendon  ;  it  is  thick,  round,  and  smooth ;  descending,  it  is  inserted  into  the 
outer  side  of  the  head  of  the  fibula. 

The  synovial  membrane  of  the  knee  is  the  largest  of  its  class  in  the 
body. 

The  internal  ligaments  in  the  knee  joint  are  the  alar,  mucous,  transverse, 
crucial,  and  semi-lunar  cartilages. 

The  alar  ligaments  {fig.  8  *)  are  only  folds  of  the  synovial  membrane,  in 
some  measure  produced  by  the  displacement  and  eversion  of  the  patella. 
They  are  one  on  each  side  of  the  bone,  the  internal  being  the  most  distinct. 

The  ligamentum  mucosum  or  adiposum  {fig.  11*»')  is  only  a  small  fold  or 
tubular  process  of  the  same  membrane  :  of  a  conical  form,  it  arises  broad 
from  the  fatty  substance  behind  the  ligamentum  patellae,  passes  backwards 
and  upwards,  and  is  inserted  into  the  notch  between  the  condyles.  The 
transverse  ligament  extends  between,  and  is  attached  to  the  anterior  con- 
vex portions  of  the  two  semi-lunar  cartilages  above  the  articular  fatty  mass. 

The  crucial  ligaments  {fig.  lO***)  are  the  most  important  of  the  inter- 
articular  cartilages.  They  are  two  strong,  twisted,  fibrous  cords,  which 
pass  from  the  notch  in  the  femur  to  the  median  line  of  the  head  of  the 
tibia.  They  cross  each  other  in  passing  to  their  respective  attachments, 
this  decussation  resembling  the  letter  X,  whether  viewed  laterally  or  before 
or  behind.  They  serve  to  attach  the  femur  to  the  tibia,  to  steady  one  bone 
on  the  other,  and  to  prevent  any  lateral  displacement. 

The  semi-lunar  cartilages  {figs.  1 1  *»  *,  '10  ^'  •)  are  placed  upon  the  articular 

flur&ces  of  the  tibia.    The  convex  margin  of  each  is  thick,  and  connected 

by  its  edges  with  the  synovial  membrane,  and  between  these  with  the 

external  ligaments  and  fascia.    The  anterior  and  posteriK»*  extremities  of 
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each  are  fibrous,  and  fixed  to  the  head  of  the  tibia  by  insertions  known  as 
the  oblique  ligaments.  They  serve  to  deepen  the  articular  surfaces  of  the 
tibia,  and  thus  to  retain  the  condyles  of  the  femur.  They  also  lessen  the 
effect  of  concussion  in  the  joint  and  in  the  limb  generally. 

4.  Superior  Tibio- fibular  Articulation.  But  little  motion  exists 
between  the  tibia  and  fibula  at  their  superior  extremities  :  the  joint  is,  how- 
ever, seciu'ed  by  a  distinct  synovial  membrane,  sometimes  communicating 
with  that  of  the  knee  joint ;  there  is  also  a  distinct  anterior  and  posterior 
ligament,  the  former  of  which  is  the  stronger. 

5.  Inferior  Tibio-fibular  Articulation.  Here  the  inferior  extremity 
of  the  fibula  is  convex,  and  received  into  a  depression  on  the  tibia :  both 
surfaces  are  rough  superiorly,  and  covered  by  cartilage  inferiorly  :  they 
are  connected  with  each  other  by  a  strong  anterior  and  posterior  ligament. 
The  synovial  membrane  is  only  a  small  cul  de  sac  continued  from  that  of 
the  ankle  joint.  Above  this  is  the  interosseous  ligament,  which  fastens  the 
bones  very  closely  and  firmly  tc^ether.  Very  little  motion  occurs  in  this 
joint  beyond  a  slight  yielding  of  one  surface  against  the  other. 

6.  Articulation  op  the  Ankle  {pi.  126,  ßgs,  13,  14).  This  is  the 
most  perfect  ginglymoid  or  hinge  joint  in  the  body,  excepting  that  between 
the  ulna  and  humerus.  A  deep  mortice-like  cavity,  with  an  antero-poste- 
rior  edge,  is  formed  by  the  lower  surface  of  the  tibia,  and  by  the  two 
malleoli.  The  fibula  forms  little  more  than  the  outer  wall  of  this  cavity. 
In  this  plays  the  trochlear  surface  of  the  astragalus.  The  joint  is  secured 
by  very  strong  lateral  ligaments,  also  by  a  synovial  membrane  and  by  an 
anterior  ligament. 

The  internal  lateral  or  deltoid  ligament  {fig,  14*'*)  arises  from  the 
internal  malleolus,  descends  in  a  radiated  manner,  and  is  inserted  into  the 
astragalus,  navicular,  and  os  calcis. 

The  external  lateral  ligaments  are  three,  a  posterior,  middle,  and  anterior. 
They  all  arise  from  the  external  malleolus,  and  are  inserted  into  the  astra- 
galus or  OS  calcis  {fig,  14  •'^. 

The  anterior  or  tibio-tarsal  ligament  arises  from  the  anterior  edge  of  the 
tibia  and  tibio-peroneal  ligament,  and  is  inserted  into  the  upper  and  outer 
part  of  the  astragalus. 

7.  Articulation  of  the  Bones  of  the  Tarsus.  The  seven  bones  of  the 
tarsus  are  connected  in  such  a  firm  and  close  manner  as  to  admit  of  little 
motion  between  any  two  except  at  the  articulation  between  the  astragalus 
and  the  scaphoid. 

The  Astragalus  b  connected  with  the  os  calcis  by  a  strong  interosseous 
ligament.  There  are  also  two  synovial  membranes.  The  head  of  the 
astragalus  fits  into  the  glenoid  surface  of  the  scaphoid,  in  which  it  enjoys 
considerable  motion.  The  synovial  membrane  in  the  joint  is  covered 
superiorly  by  the  superior  astragalo-scaphoid  ligament.  Below  is  the 
inferior  calceo^scaphoid  ligament  {fig,  16  ^  extending  from  the  anterior 
inferior  part  of  the  os  calcis  to  the  lower  surface  of  the  scaphoid  There 
is  another  stroi^  ligament  in  this  joint,  called  the  superior  calceo-scaphoid. 
The  iarferior  and  «aeperior  cakeo-cuboid  Hgaments  {fig.  16 '),  as  their  name 
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indicates,  unite  the  calcaneum  with  the  cuboid  bone.  The  union  of  the 
scaphoid  and  cuboid  is  effected  by  the  dorsal  and  plantar  scapheo-cuboid 
ligament.  The  three  cuneiform  bones  are  connected  to  the  scaphoid 
by  dorsal  ligaments,  and  by  flat  bands,  as  also  by  very  strong  plantar 
ligaments. 

8.  Tarso-Metatarsal  Articulations.  The  three  internal  metatarsal 
bones  are  joined  to  the  three  cuneiform,  and  the  fourth  and  fifth  metatarsal 
to  the  cuboid.  The  tarso-metatarsal  range  of  articulations  is  secured  by 
strong  transverse  ligaments,  dorsal  and  plantar,  and  by  interosseous  fibres. 

9.  The  Mbtatarso-Phalangeal  Articulations  are  arthrodial,  and  fur- 
nished with  synovial  membranes,  protected  by  dorsal,  plantar,  and  lateral 
ligaments.  The  phalanges  of  all  the  toes  form  ginglymoid  joints,  and  are 
articulated  to  each  other  by  synovial  membranes  and  by  lateral  ligaments 
like  those  of  the  fingers. 


IL    THE  MUSCLES,  OR  MYOLOGY  OF  THE  HUMAN  FRAME. 

L  General  Anatomy  of  the  Muscles. 

The  muscles  consist  of  aggregations  of  parallel,  soft,  contractile  fibres,  so 
connected  with  the  bony  framework  and  other  parts  of  the  system  as  to 
produce  the  various  motions  of  the  body.  They  constitute  the  portion 
of  the  animal  usually  known  as  the  flesh,  being  composed  of  a  peculiar 
reddish  contractile  tissue  (tela  muscularis),  together  with  tendons,  fat, 
blood-vessels,  and  nerves. 

The  muscles  of  the  body  have  been  divided  into  voluntary  and  involun- 
tary, or  those  which  are  and  those  which  are  not  under  the  control  of  the 
will.  With  this  difference  another  is  usually  conjoined,  viz.  that  the  fibres 
of  voluntary  muscle  are  solid  organs,  exhibiting  transverse  and  very  close 
parallel  lines,  while  the  involuntary  muscular  fibre  is  hollow  and  consists 
of  flattened  bands,  generally  of  a  pale  color,  without  transverse  striae,  and 
bulged  at  frequent  intervals  by  elongated  corpuscles.  While  the  former 
are  parallel  to  each  other,  the  latter  are  interwoven  and  arranged  in  many 
layers,  so  as  to  form  a  muscular  skin,  as  in  the  intestinal  canal,  the  bladder, 
&c.  Their  action  is  confined  to  the  enlarging,  contracting,  or  otherwise 
affecting  the  shape  and  size  of  certain  cavities,  and  is  dependent  upon  the 
influence  of  the  sympathetic  nerves.  Still  the  division  above  referred  to 
is  not  altogether  correct,  since  the  heart  is  composed  of  transverse  fibres, 
while  the  muscular  coat  of  the  oesophagus  often  displays  the  striae  as  far 
down  as  the  stomach.  The  further  consideration  of  the  involuntary  muscles 
will  be  more  appropriate  under  the  subject  of  Splanchnology ;  that  of  the 
voluntaiy  will  now  occupy  our  attention. 

The  muscles  of  voluntary  motion,  then,  or  the  flesh  proper,  are  usually 
of  a  deep  red  color ;  they  are  mostly  attached  to  the  bones  by  means  of 
tendons,  and  thus  put  them  in  motion.  All,  with  few  exceptions,  have  tl^ir 
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antagonists,  or  muscles  whose  action  is  in  a  directly  contrary  direction; 
the  equilibrium  being  maintained  by  the  influence  of  the  nerves,  the  brain, 
and  the  spinal  marrow. 

Considering  a  muscle  in  itself,  we  find  that  at  the  more  fixed  place  of  its 
attachment  it  is  usually  thinner  than  elsewhere ;  this  portion  is  called  the 
head  or  origin ;  the  middle  and  thicker  part  is  the  belly ;  while  the  opposite 
attachment  is  the  tail  or  insertion.  These  extremities  are  usually  tendinous, 
either  entirely  or  partly.  Their  forms  vary  with  the  motion  to  be  efiected. 
Radiated  muscles  are  those  in  which  the  fibres  converge  to  a  common 
point  from  a  wide  base,  as  in  the  diaphragm.  Sphincter  muscles  are  circu- 
lar or  annular,  inclosing  some  cavity  to  be  shut  by  their  contraction,  as  in 
the  eyelids,  the  mouth,  and  the  anus.  Broad  muscles  are  thin  and  wide- 
spread, surrounding  large  cavities,  as  in  some  of  the  abdominal  muscles. 
They  usually  arise  by  slips  or  points  from  neighboring  muscles,  and  are 
inserted  by  a  broad  skin-like  tendon.  In  longitudinal  muscles  the  fibres 
run  parallel  to  each  other,  and  are  either  simple  or  compound.  They  are 
simple  when  they  arise  by  a  single  head  and  are  inserted  into  one  point, 
and  compound  when  there  is  a  plurality  of  either  heads  or  insertions,  or  of 
both.  Some  arise  by  numerous  digitations  or  dentations,  with  one  belly; 
others  have  several  bellies.  When  there  is  a  long  tendon  in  the  centre,  to 
which  the  fibres  from  opposite  sides  converge  obliquely,  those  on  the  same 
side  being  nearly  parallel,  the  muscle  is  said  to  be  penniform  {musculi 
pennati) ;  semipennati,  when  the  fibres  are  on  one  side  only. 

Muscles,  in  respect  to  their  antagonism,  bear  diflferent  names,  according 
to  the  precise  nature  of  the  motions  efiected  by  them.  Thus  we  have 
flexors  and  extensors,  sphincters,  elevators  and  depressors,  protractors  and 
retractors,  &c.  Their  nomenclature  also  varies  with  their  position,  direc- 
tion, shape,  size,  combination,  origin,  attachment,  &c. 

Muscles  are  assisted  in  their  operation  by  tendons,  usually  placed  at  the 
insertion,  but  sometimes  at  both  origin  and  insertion.  They  may  exist  at 
either  end  or  at  both,  and  again  may  not  occur  at  all.  Tendons  may  pre- 
sent themselves  under  two  shapes :  one  like  a  cord,  varying  from  cylindrical 
to  paraboloid ;  the  other  is  spread  out  into  a  membrane,  and  resembles  an 
aponeurosis.  They  are  readily  recognisable  by  their  white  and  shining 
appearance,  possessing  no  elasticity ;  they  are  lacerated  sooner  than  they 
can  be  stretched.  They  are  composed  of  desmoid  tissue,  the  fibres  of 
which  are  united  by  a  compact  cellular  substance  in  small  quantities.  The 
fibres  are  longitudinal,  and  may  readily  be  separated  by  maceration  or  slight 
boiling.  In  ordinary  health  no  red  blood  penetrates  the  tendons ;  in  inflam- 
mation, however,  their  capillaries  may  become  so  much  enlarged  as  to 
admit  red  globules ;  no  nerves  have  ever  been  traced  into  them.  They 
are  more  soluble  in  boiling  water  than  the  ligaments.  They  have  a  great 
aflinity  for  phosphate  of  lime,  and  hence  they  are  frequently  found  hardened 
by  the  development  of  bony  matter,  especially  where  they  run  over  long 
trochlesB.  The  patella  is  an  illustration  of  this  ossification  of  tendon,  as 
also  the  sesamoid  bones  found  under  various  circumstances.  Tendons  are 
frequently  confined  to  a  motion  in  one  direction  by  passing  through  sheaths, 
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or  through  loops,  or  else  by  the  intervention  of  pulleys  (trochkal),  in  or 
over  which  they  glide. 

For  the  sake  of  facilitating  the  play  of  tendons,  and  to  prevent  friction, 
they  are  surrounded  by  loose  cellular  membranes  {tyagiruBiendintimmucouti)^ 
which  permit  them  to  glide  freely  one  on  the  other ;  in  other  places  they 
glide  over  synovial  sacs  of  a  similar  character  {bursee  mucos€B)^  esge- 
cially  about  the  joints. 


2.  Anatomy  of  the  Faboijs. 

The  muscles  are  intimately  connected  with  certain  membranous  expan- 
sions (fascice)  found  in  various  regions  of  the  body,  and  forming  coverings 
to  particular  parts.  These  expansions  are  composed  either  of  cellular 
tissue  more  or  less  condensed,  or  of  fibrous  tissue ;  the  former  are  called 
cellular  fascicBy  the  latter  the  aponeuroses  or  aponeurotic  fasci<B.  They 
include  and  embrace  not  only  single  muscles  but  entire  systems,  maintain- 
ing them  securely  in  their  place  and  relative  position.  The  most  extensively 
distributed  cellular  fascia  is  that  layer  of  cellular  membrane  immediately 
adjacent  to  the  subcutaneous  cellular  tissue  all  over  the  body,  and  in  roost 
cases  so  intimately  connected  with  it  as  to  be  inseparable.  This  is  usually 
known  as  the  superficial  fascia.  Although  this  is  universal,  there  are 
nevertheless  certain  regions  where  it  is  of  more  importance  than  in  others 
as  in  the  neck  and  abdomen ;  here  it  constitutes  a  distinct  membraniform 
expansion.  The  cervical  fasciae  bind  down  the  muscles,  and  support  the 
vessels  and  glands  in  this  region ;  at  the  lower  part  of  the  neck  they  serve 
to  protect  the  trachea  and  the  upper  part  of  the  thorax  from  the  pressure 
of  the  atmosphere  during  respiration. 

PL  129,  fig.  1,  cervical  fascia,  the  platysma  myoides  supposed  to  be 
removed;  *, superficial  layer;  *, temporal  aponeurosis;  ', portion  over  the 
parotid  gland ;  *,  clavicular  portion ;  *,  continuation  over  the  pectoralis  major; 
•,  external  jugular  vein  showing  through  the  superficial  layer. 

PL  129,  fig,  2\  middle  layer  of  the  cervical  fascia;  *,  cut  edge  of  the 
superficial  layer ;  *,  continuation  of  the  middle  layer  beneath  the  stemo- 
cleido-mastoid  muscle ;  \  sheath  for  the  cervical  vessels ;  *,  section  of  the 
sterno-cleido-mastoid ;  *,  portion  of  the  fascia  attached  to  the  lower  jaw, 
separating  the  parotid  gland,  \  from  the  submaxillary,  '. 

PL  I29y  fig,  3,  deep-seated  layer;  \  section  of  the  superficial  layer* 
•,  do.  of  the  sterno-cleido-mastoid;  *,  middle  layer;  *,  deep-seated  lay« 
extending  into  the  thoracic  cavity,  and  passing  above  along  the  lower  edg» 
of  the  thyroid  gland,  *. 

PL  129,  fig,  4\  layer  descending  anterior  to  the  vertebral ,  column ; 
•,  scalenus  anticus  forming  a  swelling  beneath  it ;  *,  clavicle  removed ; 
*,  section  of  sterno-cleido-mastoid. 

The  eye  is  protected  in  a  measure  by  the  ocular  fascia,  which,  although 
not  very  thick  or  strong,  is  tough,  flocculent,  and  diflleult  to  remove.    It 
covers  the  recti  muscles  as  far  back  as  their  origin,  and  is  continued  ante* 
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riorly  over  their  tendons,  but  of  a  finer  and  denser  tissue,  nearly  to  the 
circumference  of  the  cornea,  and  beneath  the  conjunctiva.  It  is  also  pro- 
longed as  a  thick  sheath  round  the  trochleator  tendon  as  far  as  its  pulley, 
to  which  it  is  connected,  and  around  the  obliquus  inferius  to  its  origin. 
This  fascia  seems  to  connect  and  retain  all  these  muscles  and  tendons  in 
their  proper  relative  situations  both  to  each  other  and  to  the  eyeball ;  it 
has,  however,  a  still  further  and  more  interesting  relation,  for  it  is  continued 
beneath  the  four  recti,  forming  for  each  a  perfect  sheath  and  a  non- 
adherent envelope  for  the  posterior  part  of  the  eyeball. 

PL  129, ßg,  6*'*,  aponeurotic  tissue  of  the  eyelids;  *,  continuation  of 
the  same  between  the  recti  muscles,  constituting  a  sheath  to  each ;  *,  invest- 
ment of  the  sclerotica ;  ',  optic  nerve. 

Fig.  5  represents  the  axillary  fascicB, 

The  brachial  aponeurosis  invests  the  arm  down  to  the  elbow,  over 
which  it  is  partially  continued  into  the  fascia  of  the  arm ;  it  is  weak  and 
imperfect  over  the  deltoid  muscle,  but  increases  in  strength  and  tension  as 
it  descends.  Its  fibres  are  mostly  in  the  circular  direction,  but  many  are 
spiral  and  vertical;  above  it  is  continuous  with  the  fascia  covering  the 
pectoral  and  deltoid  muscles ;  below  the  former  it  receives  an  addition  from 
the  fascia  of  the  axilla  {fig,  5).  About  the  middle  of  the  arm  it  adheres  to 
the  lateral  ridges  of  the  humerus  by  two  septa  named  internal  and  external 
intermuscular  ligaments.  The  brachial  aponeurosis  serves  to  confine  the 
several  muscles  without  restraining  their  actions,  compressing  them  so  as 
to  preserve  the  form  and  symmetry  of  the  limb ;  it  also  protects  the  vessels 
and  nerves. 

Pig,  18,  brachial  fascia :  ",  portion  covering  the  deltoid  muscle ;  *,  por- 
tion on  the  arm;  *,  portion  on  the  forearm;  *,  semilunar  fascia  of  the 
biceps  brachialis ;  ',  palmar  fascia ;  *,  palmaris  brevis  muscle. 

Fig.  19  S  carpal  ligament ;  ',  dorsal  fascia. 

Fig.  7,  cross  section  of  the  right  arm  at  about  the  lower  third  of  the 
deltoid  muscle,  showing  the  intermuscular  laminae  of  the  brachial  fascia. 

Fig.  8,  cross  section  of  the  right  forearm  at  about  the  middle,  for  the 
same  purpose. 

The  superficial  abdominal  fascia  consists  of  a  tolerably  compact  surface 
of  cellular  tissue  and  tendinous  fibres,  weak  above  but  increasing  in  density 
as  it  descends  from  the  thorax  over  the  abdominal  muscles.  From  the 
abdomen  it  extends  on  either  side  over  Poupart's  ligament  to  the  thigh, 
which  it  invests,  and  in  the  centre  over  the  organs  of  generation.  The 
superficial  fascia  supports  and  connects  the  fleshy  and  tendinous  fasciculi 
of  the  abdominal  muscles ;  it  also  possesses  some  power  of  resistance  and  a 
good  deal  of  elasticity,  which  assists  these  muscles  in  the  contraction  of  the 
parietes  of  the  abdomen.  In  the  lower  part  of  the  abdominal  muscles  is 
seen  the  abdominal  ring  (annulus  abdominalis)  placed  external  and  superior 
to  the  pubes  on  each  side.  It  transmits,  in  the  male,  the  spermatic  cord  and 
the  cremaster  muscle,  with  its  vessels  and  nerves ;  and  in  the  female,  the 
round  ligament  of  the  uterus.  Its  external  opening  pierces  through  the 
mperfieial  abdominal  fascia. 
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PI  129,  ßg.  11*,  rectus  abdominalis;  •,  superficial  abdominal  fascia 
reflexed  ;  ',  externa],  and  ^  internal  portion  of  the  transverse  fascia ;  \  pos- 
terior or  inner  abdominal  ring. 

The  crural  ring  {annulus  cruralis)  is  the  triangular  opening  through 
which  the  femoral  vessels  emerge  from  the  abdominal  cavity.  This  is  of  a 
triangular  form,  the  base  externally  is  the  femoral  vein,  the  apex  internally 
is  Gimbemaut's  ligament ;  it  is  bounded  anteriorly  by  Poupart's  ligament, 
and  by  the  superior  fibres  or  comer  of  the  falciform  process  of  the  fascia 
lata,  and  posteriorly  by  the  pubes. 

PI.  129,  fig,  12',  suspensory  ligament  of  the  penis;  *,  crural  ring; 
*,  Gimbemaut's  ligament ;  *,  lamina  cribrosa ;  *,  femoral  vessels. 

Fig.  13*,  sheath  of  the  femoral  vessels;  *,  falciform  process  of  the  fascia 
lata. 

The  iliac  fascia  arises  from  the  inner  border  of  the  entire  crest  of  the 
ilium,  and  from  Poupart's  ligament  external  to  the  iliac  artery.  It  is 
attached  to  the  psoas  and  the  iliacus  muscles. 

The  superficial  perinatal  fascia  occurs  beneath  the  integument,  and  ante- 
rior to  as  well  as  on  each  side  of  the  anus ;  it  covers  the  muscles  in  the 
perinaeum.  The  middle  perinaeal  fascia,  also  called  triangular  ligament  of 
the  urethra,  or  septum  perinaei,  separates  the  anterior  perinaeum  from  the 
pelvis. 

The  pelvic  fascia  lines  the  cavity  of  the  lesser  or  true  pelvis. 

PL  129,  iig.  14  \  fascia  of  the  posterior  face  of  the  obliquus  extemus 
abdominis ;  ',  part  connected  with  Poupart's  ligament ;  *,  iliac  fascia ; 
•,  Cowper's  ligament ;  *,  femoral  vessels. 

Fig.  15**',  superficial  perinaeal  fascia. 

Fig.  16 S  cut  edge- of  the  superficial  perinaeal  fascia;  *,  deep-seated 
perinaeal  fascia;  ',  opening  for  the  passage  of  the  vessels  of  the  penis; 
*,  section  of  the  urethra. 

-FY^.  17*,  crural  ring;  *,  Gimbernaut's  ligament;  *,  Cowper's  ligament; 
*,  iliac  fascia  helping  to  form  the  crural  ring;  •  rectum  ;  *,  urinaiy  bladder 
lain  back ;  ',  superficial  perinaeal  fascia ;  ^  opening  for  the  perinaeal  ves- 
sels ;  *,  obturator  foramen ;  ",  anterior  ligament  of  the  bladder. 

The  fascifi  lata  is  united  to  the  spine  of  the  ilium,  to  the  whole  length 
of  Poupart's  ligament,  as  also  to  the  linea  innominata  and  spine  of  the 
pubes;  it  may  be  divided  into  three  portions:  the  internal  or  pubic  or 
pectineal,  the  external  or  iliac,  and  the  middle  or  cribriform.  It  extends 
downwards  over  the  thigh.  The  fascia  of  the  leg  is  derived  partly  from 
the  fascia  lata  of  the  thigh  ;  it  also  receives  additional  fibres  from  the  ten- 
dons around  the  knee-joint.  Near  the  ankle  it  increases  in  strength  from 
its  connexion  with  the  malleoli  and  three  annular  ligaments.  From  the 
anterior  annular  ligament  a  thin  fascia  is  continued  over  the  back  of  the 
foot;  that  covering  the  sole  of  the  foot,  or  plantar  fascia,  is  remarkably 
strong.  Anteriorly  it  divides  into  three  parts  lying  on  difierent  planes»  and 
serving  to  separate  the  plantar  muscles  into  three  orders,  the  internal,  mid- 
dle, and  external. 

PL  129,  fig.  20,  fascia  of  the  leg ;  \  fascia  covering  the  glatasoi  maxi- 
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mu8 ;  *,  femaral  fascia ;  ',  investment  of  the  tensor  vagin»  femoris  muscle ; 
^  fascia  of  the  leg ;  ',  dorsal  fascia  of  the  foot. 

PL  129,  fig.  21,  cross  ligament  of  the  foot. 

Fig.  22,  plantar  aponeurosis. 

Fig.  9,  cross  section  of  the  right  thigh,  about  the  middle,  to  show  the 
arrangement  of  the  fascia. 

Fig.  10,  cross  section  of  the  1^. 


8.  Special  Anatomy  of  the  Muscles. 

Ä.  Muscles  of  the  Head. 

We  may  divide  the  muscles  of  the  head  into  those  of  the  cranium  and 
those  of  the  face.  The  proper  muscles  of  the  cranium  are  the  occipito- 
frontalis  and  the  three  common  muscles  of  the  ear.  The  superficial 
muscles  of  the  face  are  thirty-three  in  number,  arranged  in  sixteen  pairs 
and  one  azygos.     They  belong  as  follows  : 

Three  pairs  belong  to  the  palpebral ;  viz.  orbicularis  palpebrarum,  tensor 
tarsi,  and  corrugator  supercilii. 

Four  pairs  belong  to  the  nose ;  viz.  pyramidalis  nasi,  levator  labii  superio- 
ris  alsBque  nasi,  compressor  and  depressor  naris. 

Three  pairs  belong  to  the  upper  lip ;  viz.  levator  labii  superioris,  levator 
anguli  oris,  and  depressor  labii  superioris. 

Three  pairs  belong  to  the  lower  lip ;  viz.  depressor  anguli  oris,  depressor 
labii  inferioris,  and  levator  labii  inferioris. 

Three  pairs  to  the  mouth ;  viz.  zygomaticus  major,  minor,  and  buccinator; 
also  one  azygos,  the  orbicularis  oris. 

The  deep  muscles  of  the  face  which  are  connected  with  the  lower  maxilla 
and  are  concerned  in  mastication,  are  the  masseter,  temporal,  internal,  and 
external  pterygoid  of  each  side. 

We  shall  now  proceed,  in  as  brief  terms  as  possible,  to  describe  the 
attachments  and  functions  of  the  most  important  of  these  muscles. 

Occipito-frontalis.  This  is  a  single  muscle,  consisting  of  two  symmetrical 
parts,  coming  from  the  back  of  the  head  and  inserted  into  the  front  of  it. 
It  is  placed  immediately  under  the  scalp,  and  has  four  bellies  of  muscular 
fibres,  connected  by  a  thick  tendon,  it  arises  from  the  superior  semicircular 
ridges  of  the  occipital  bone,  and  is  inserted  into  the  superior  margin  of  the 
orbicularis  oculi,  and  of  the  corrugator  supercilii :  also  into  the  os  frontis 
and  the  roof  of  the  nasal  bones.  Its  object  is  to  pull  the  skin  backwards 
and  forwards,  throwing  that  of  the  forehead  into  horizontal  wrinkles ;  it 
elevates  the  eyebrows. 

The  common  muscles  of  the  ear  are:  1.  Superior  auris,  or  aUoUen» 
murem,  arising  from  the  cranial  aponeurosis,  and  inserted  into  the  upper  and 
anterior  part  of  the  cartilage  of  the  ear;  its  use  is  to  raise  the  cartilage, 
and  to  stretch  the  epicranial  fascia.  2.  Anterior  auris,  or  aUrakens  aurem; 
this  arises  from  the  posterior  part  of  the  zygomatic  process,  and  from  the 
cranial  aponeurosis,  and  is  inserted  into  the  anterior  part  of  the  helix.    Use : 
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to  dmw  the  external  ear  forwards  and  upwards.  3.  Posterior  auris,  or 
retrahens  aurem,  arises  from  the  mastoid  process  above  the  sterao-matloid 
muscle,  and  is  inserted  into  the  back  part  of  the  concha.  Use :  to  enlarge  the 
meatus  of  the  ear,  and  to  direct  it  backwards. 

Orbicularis,  or  sphincter  palpebrarum.  This  is  a  broad  circular  muscle, 
lying  immediately  under  the  skin  of  the  eyelids.  The  first  point  of  thk 
muscle  is  principally  the  ligamentum  palpebrale  internum,  and  the  internal 
canthus  of  the  orbit ;  elsewhere  it  is  but  loosely  attached  to  the  subjacent 
parts. 

Tensor  tarsi.  This  arises  from  the  posterior  edge  of  the  os  unguis,  passes 
forwards,  and  is  inserted  into  the  lachrymal  ducts.  Use  :  to  draw  the  puncta 
and  eyelids  in  close  contact  with  the  eye,  and  to  press  the  former  towards 
■the  nose ;  this  muscle  is  sometimes  called  Horner's  muscle,  from  its  disco- 
verer. 

Corrugator  supercilii  arises  from  the  internal  angular  process  of  the  os 
'frontis,  and  is  inserted  into  the  middle  of  the  eyebrow,  mixing  with  the 
orbicularis  and  occipito-frontalis  muscles.  Use  :  to  depress  and  approximate 
the  eyebrows,  throwing  the  skin  into  vertical  wrinkles,  as  in  frowning. 

Pyramidalis  nasi  arises  from  the  occipito-frontalis,  and  is  inserted  into 
the  compressor  nasi  muscle.    Use :  to  raise  the  skin  covering  the  ossa  nasi. 

Compressor  nasi  is  a  thin  and  triangular  muscle,  placed  on  the  side  of 
the  nose,  between  the  skin  and  the  cartilage  ;  it  arises  from  the  inner  side 
of  the  canine  fossa,  in  the  superior  maxilla,  and  is  inserted  by  a  thin  aponeu- 
•  rosis  into  the  dorsum  of  the  nose,  joining  some  fibres  from  the  opposite  side; 
its  use  is  to  press  the  ala  towards  the  septum,  or  to  draw  it  from  it,  so  as 
alternately  to  enlarge  or  diminish  the  anterior  nares. 

Levator  labii  superioris  alceque  nasi  is  a  long,  thin,  triangular  muscle, 
placed  on  the  side  of  the  nose,  between  the  orbit  and  the  upper  lip ;  it  arises 
from  two  ridges ;  first,  from  the  upper  extremity  of  the  nasal  process  of  tke 
superior  maxilla  ;  second,  from  the  edge  of  the  orbit  above  the  infra<-orbitml 
hole ;  it  is  inserted  into  the  ala  nasi,  and  into  the  upper  lip  and  orbicularis 
oris ;  its  use  is  indicated  by  the  name. 

Zygomaticus  minor  is  very  smalli  and  sometimes  wanting ;  it  arises  from 
the  upper  part  of  the  malar  bone,  and  is  inserted  into  the  upper  lip,  near  the 
commissure.  Use :  to  draw  the  angle  of  the  mouth  upwards  and  outwards, 
as  in  smiling. 

Levator  anguli  oris  (musculus  caninus)  is  situated  about  the  middle  of 
the  face ;  it  arises  from  the  canine  fossa  in  the  superior  maxillary  bone, 
immediately  below  the  infra-orbital  foramen,  and  above  the  alveolus  of  the 
first  molar  tooth,  and  is  inserted  into  the  commissure  of  the  lips,  and  into 
the  orbicularis  oris. 

Depressor  labii  superioris  alceque  nasi.  This  arises  from  the  myrtiform 
fossa  in  front  of  the  alveoli  of  the  canine  and  incisor  teeth  of  the  upper 
maxilla,  and  is  inserted  into  the  integuments  of  the  upper  lip,  and  into  the 
fibro-cartilage  of  the  septum  and  ala  nasi.  Use :  to  press  the  lips  against  the 
anterior  teeth,  and  to  depress  the  septum  and  ala  nasi. 

Depressor  anguli  vel  triangularis  oris  is  a  flat  and  triangular  nratcde, 
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jttuated  at  the  lower  part  of  the  face ;  it  arises  from  the  external  oblique 
line  on  the  outer  side  of  the  lower  jaw,  which  extends  from  the  anterior 
edge  of  the  masseter  muscle  to  the  mental  foramen ;  its  insertion  is  into  the 
commissure  of  the  lips;  its  name  denotes  its  use. 

Depressor  labii  inferioris  vel  quadratus  menti  is  broad  and  somewhat 
square ;  arises  from  the  side  and  front  of  the  lower  maxilla,  and  is  inserted 
into  half  the  lower  lip,  and  into  the  orbicularis  oris ;  it  conceals  the  following 
muscle. 

Levator  labii  inferioris  vel  menti  arises  from  the  alveola  of  the  lower 
incisors,  by  the  side  of  the  symphysis ;  it  is  inserted  into  the  integument  of 
the  chin ;  its  use  is  to  elevate  the  chin  and  lower  lip. 

Orbicularis  vel  sphincter  oris  surrounds  the  opening  of  the  mouth,  and 
consists  of  two  fleshy  fasciculi,  one  for  each  lip,  whose  fibres  decussate  at  the 
commissures,  and  intermix  with  all  the  dilating  muscles  inserted  there ;  its 
use  is  to  approximate  the  lips,  and  regulate  their  motion  in  the  acts  of 
speaking  and  breathing.     This  muscle  has  no  bony  attachment. 

Buccinator.  This  is  broad,  thin,  and  somewhat  square ;  situated  between 
the  two  alveolar  arches,  it  forms  the  inner  side  of  the  cheek  and  the  lateral 
boundary  of  the  mouth,  lying  close  to  the  mucous  membrane  of  the  latter. 
It  arises  from  the  two  posterior  alveoli  of  the  superior  maxilla,  from  the 
external  surface  of  the  posterior  alveoli  of  the  lower  maxilla,  and  from  a 
strong  aponeurosis  (the  pterygo-,  or  inter-maxillary  ligament).  It  is  inserted 
into  the  commissure  of  the  lips;  its  uses  are  to  press  the  cheek  against  the 
teeth,  and  to  assist  in  other  operations  of  mastication  and  articulation. 

The  first  of  the  deep-seated  muscles  of  the  face  is  the  masseter.  This 
strong  muscle  covers  the  ramus  and  angle  of  the  jaw,  and  consists  of  two 
parts,  one  anterior,  the  other  posterior.  The  anterior  arises  from  the  supe- 
rior maxilla  where  it  joins  the  malar  bone,  and  from  the  inferior  edge  of 
the  latter,  and  is  inserted  into  the  outer  surface  of  the  angle  of  the  lower 
maxilla.  The  posterior  portion  arises  from  the  edge  of  the  malar  bone,  and- 
is  inserted  into  the  external  side  of  the  angle  and  ramus  of  the  jaw.  When 
both  portions  of  both  muscles  act  together,  they  elevate  the  lower  jaw  ;  if 
the  anterior  portions  only  of  opposite  sides  act,  they  carry  the  face  forwards 
and  upwards;  if  the  posterior  alone  act,  they  carry  it  backwards  and 
upwards;  if  the  superficial  layer  of  one  side  act  alone,  it  can  rotate  the  chin 
to  the  opposite  side ;  and  if  the  deep  layer  only  act,  it  can  rotate  the  chin  to 
its  own  side. 

The  temporalis  is  concealed  by  the  temporal  aponeurosis,  the  zygoma, 
and  the  masseter ;  it  fills  the  temporal  fossa,  and  arises  from  all  sides  of  the 
cranium  beneath  the  semicircular  ridge  on  the  parietal  bone,  and  from  all 
the  temporal  fossa  and  fascia;  it  is  inserted  by  a  strong  tendon  into  the 
coronoid  process  of  the  inferior  maxilla ;  it  nearly  surrounds  that  process, 
except  on  its  outer  side,  and  is  continued  along  its  fore  part  as  far  as  the  last 
molar  tooth ;  its  principal  use  is  to  raise  the  lower  jaw,  but  it  may  assist  to 
move  the  jaw  forwards,  backwards,  and  laterally. 

Pterygoideus  internus  is  situated  on  the  inner  side  of  the  ramus  of  the 
jaw :  it  arises  firom  the  inner  side  of  the  external  pterygoid  plate  and 
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pterygoid  process  of  the  palate  bone  ;  it  fills  the  greater  part  of  the  ptery- 
goid fossa,  and  is  inserted  into  the  inner  side  of  the  angle  of  the  jaw.  Its 
use  is  to  draw  forward  and  elevate  the  jaw,  and  to  rotate  it. 

Pterygoideus  eztemus  arises  from  the  outer  side  of  the  external  pterygoid 
plate,  from  the  crest  on  the  root  of  the  great  wing  of  the  sphenoid,  and 
from  the  back  part  of  the  tuberosity  of  the  superior  maxilla ;  it  is  inserted 
into  th6  anterior  and  internal  part  of  the  neck  of  the  lower  jaw,  into  the 
inter-articular  cartilage  and  into  the  inferior  synovial  membrane,  its  use 
is  to  draw  forward  the  jaw  with  the  inter-articular  cartilages :  when  both 
muscles  act  alternately,  they  become  the  principal  agents  in  grinding  the 
food. 

PL  127,  fig.  1,  superficial  muscles  of  the  head  from  the  left  side :  ',  epi- 
cranial aponeurosis ;  '» *,  occipito-frontalis,  anterior  portion ;  *,  posterior 
portion,  the  two  connected  by  the  epicranial  aponeurosis ;  *,  attollens  aurem ; 
*,  retrahens  aurem ;  ^  attrahens  aurem ;  *,  orbicularis  palpebrarum  ;  ', 
compressor  naris  ;  ^*,  levator  labii  superioris  aleque  nasi ;  ",  levator  labii 
superioris;  ",  zygomaticus  minor;  ",  zygomaticus  major;  ",  levator  anguli 
oris ;  ",  depressor  anguli  oris ;  **,  depressor  labii  inferioris ;  ",  levator 
menti ;  **,  orbicularis  oris ;  ",  buccinator ;  **,  masseter. 

Fig.  2,  deep  seated  muscles  of  the  head  from  the  left  side :  ',  temporal 
muscle ;  ',  corrugator  supercilii ;  *,  superior  oblique  muscle  of  the  eye;  *, 
levator  palpebrse  ;  ',  compressor  naris  ;  *,  depressor  naris  ;  ^  orbicularis  ;  *, 
levator  anguli  oris ;  *,  depressor  labii  inferioris  ;  ",  buccinator. 

PL  124,  fig.  15*,  epicranial  aponeurosis;  ",  occipito-frontalis ;  *,  com- 
pressor naris ;  *,  levator  labii  superioris  alaeque  nasi ;  \  levator  proprius 
labii  superioris ;  ',  orbicularis  ;  ^  depressor  anguli  oris  ;  ',  depressor  labii 
superioris ;  •,  transversus  menti  (of  rare  occurrence)  ;  ",  attollens  aurem  ; 
",  attrahens  aurem  ;  ",  orbicularis  palpebrarum ;  ",  zygomaticus  major ;  ", 
zygomaticus  minor. 

Fig.  16  *,  occipital  portion  of  occipito-frontalis  ;  *,  retrahens  aurem. 

Fig.  17  *,  occipital  portion  of  occipito-frontalis. 

PL  125,  fig.  19  *,  temporalis ;  ',  levator  palpebrae  superioris ;  *,  zygo- 
maticus ;  *,  orbicularis ;  ',  levator  anguli  oris  ;  *,  masseter. 

Fig.  20  *,  temporal  muscle. 

PL  126,  fig.  20  *,  orbicularis  ;  *,  buccinator;  *,  levator  menti. 

B.  Muscles  of  the  Neck. 

The  neck  is  that  contracted  portion  of  the  trunk  between  the  head  and 
chest,  the  cervical  vertebrsB  forming  its  skeleton  or  support.  Its  anatomy 
is  very  intricate,  containing  numerous  muscles,  nerves,  and  vessels,  besides 
the  pharynx,  oesophagus,  larynx,  and  trachea.  The  muscles  on  the  back 
of  the  neck  will  be  considered  with  those  of  the  back  of  the  trunk.  We 
shall  confine  ourselves  to  those  of  the  anterior  and  sides. 

The  muscles  of  the  anterior  part  of  the  neck  are  very  numerous,  and  are 

concerned  in  the  performance  of  various  functions.     Some  act  as  muscles 

of  locomotion,  others  are  engaged  in  deglutition,  in  respiration,  and  in  the 

exercise  of  voice  and  speech.     They  are  symmetrical  or  similar  on  each 
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side  of  the  median  line,  and  are  twenty-one  pairs  in  number,  arranged  in 
three  layers,  a  superficial,  middle,  and  deep.  The  superficial  consists  of 
two  pairs,  the  platysma  myoides  and  sterno-cleido-mastoid.  The  middle 
may  be  divided  into  two  orders,  the  inferior  and  superior.  The  inferior  are 
three ;  the  sterno-hyoid,  ster no- thyroid,  and  omo-hyoid :  the  superior  are 
nine;  digastric,  mylo-hyoid,  genio-hyoid,  three  styloid  muscles,  and  the 
hyo-glossus,  genio-hyo-glossus,  and  lingualis  muscles.  The  deep  layer  con- 
sists of  seven  pairs ;  longus  colli,  rectus  capitis  anticus  major  and  minor, 
rectus  lateralis,  and  three  scaleni.  This  arrangement  excludes  the  muscles 
of  the  palate,  pharynx,  and  larynx. 

fThe  platysma  myoides,  or  latissimus  colli,  is  a  thin,  pale,  cutaneous 
muscle,  weak  and  indistinct  in  many  subjects ;  it  is  situated  on  the  fore 
part  and  side  of  the  neck,  extending  from  the  chest  and  shoulder  to  the 
face ;  it  arises  by  many  fine  fibres  from  the  cellular  membrane  covering  the 
upper  part  of  the  deltoid  and  pectoral  muscles.  It  is  inserted,  first,  into  the 
skin  and  cellular  tissue  of  the  chin  ;  second,  into  the  fascia  along  the  sides 
of  the  lower  jaw  ;  third,  into  the  fascia  which  covers  the  parotid,  and  which 
adheres  to  the  meatus  auditorius.  Its  use  is  to  depress  the  angle  of  the  lip 
and  the  lower  jaw,  as  also  to  compress  and  support  the  several  muscles, 
glands,  and  vessels  in  the  region  of  the  neck. 

The  sternO'Cleido-mastoideus  is  situated  at  the  anterior  and  lateral  part 
of  the  neck  :  it  arises  by  a  strong  flat  tendon  from  the  upper  and  anterior 
part  of  the  first  bone  of  the  sternum,  also  from  the  upper  edge  of  the 
clavicle,  and  is  inserted  into  the  upper  part  of  the  mastoid  process,  and  into 
the  superior  transverse  ridge  of  the  occipital  bone.  The  sternal  portion 
can  rotate  the  head  so  as  to  turn  the  face  towards  the  opposite  side ;  the 
clavicular  can  bend  the  head  and  neck,  so  as  to  approximate  the  ear  and 
shoulder.  Both  portions  acting  together  on  each  side  will  move  the  head 
downwards  and  forwards. 

The  sternO'hyoideus,  a  long,  flat,  and  thin  muscle,  arises  within  the 
thorax  from  the  posterior  surface  of  the  first  bone  of  the  sternum  and 
sternal  end  of  the  clavicle,  and  is  inserted  into  the  lower  border  of  the  body 
of  the  OS  hyoides,  internal  to  the  omo-hyoid.  Use  :  to  depress  the  os 
hyoides,  pharynx,  and  larynx. 

The  stemO'thyroideus  is  broader  and  shorter  than  the  last :  it  arises  from 
the  posterior  surface  of  the  sternum  and  cartilage  of  the  second  rib,  and  is 
inserted  into  the  oblique  line  on  the  ala  o(  the  thyroid  cartilage.  Its  use  is 
to  depress  the  larynx. 

The  omO'hyoideus  is  a  long  and  slender  muscle,  situated  obliquely  along 
the  inferior,  lateral,  and  fore  part  of  the  neck.  It  arises  from  the  superior 
costa  of  the  scapula  behind  its  semi-lunar  notch,  and  sometimes  from  the 
acromial  end  of  the  clavicle,  and  is  inserted  into  the  lower  border  of  the 
OS  hyoides.  Its  use,  in  conjunction  with  its  fellow  on  the  opposite  side,  is 
to  draw  the  os  hyoides,  pharynx,  and  larynx,  downwards  and  backwards. 

The  digastricus,  placed  at  the  lateral  and  anterior  part  of  the  neck» 
thick  and  fleshy  at  each  extremity,  round  and  tendinous  in  the  centre, 
arises  from  a  groove  in  the  temporal  bone  internal  to  the  mastoid  process, 
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arid  is  inserted  into  a  rough  depression  on  the  inner  side  of  the  base  of  the 
jaw  close  to  the  symphysis.  Its  median  tendinous  portion  passes  through 
the  stylo-hyoid  muscle,  and  is  connected  with  the  comer  of  the  hyoid  bone 
by  a  dense  fascia,  and  sometimes  by  a  tendinous  ring  like  a  pullpy.  Its  use 
is  to  depress  the  lower  jaw,  and  when  the  mouth  is  closed  to  elevate  the  os 
hyoides,  tongue,  and  larynx. 

The  mylo'hyoideus  is  a  triangular  muscle,  arising  from  the  myloid  ridge 
on  the  inner  surface  of  the  sides  of  the  maxilla,  which  line  descends 
obliquely  from  the  last  m  lar  tooth  towards  the  chin :  it  is  inserted  into  the 
base  of  the  os  hyoides.  Use :  to  elevate  the  os  hyoides  and  tongue,  so  as  to 
press  the  latter  against  the  palate.  • 

The  genio'hyoideus,  short  and  round,  arises  by  a  small  tendon  on  the 
inner  side  of  the  chin,  above  the  digastric,  and  descending,  is  inserted  into 
the  base  of  the  os  hyoides.  Its  use  is  to  draw  the  os  hyoides  upwards  and 
forwards,  to  push  the  tongue  against  the  incisor  teeth,  or  to  protrude  it 
from  the  mouth. 

The  hyO'glossus  is  flat  and  thin,  arising  from  the  corner  and  part  of  the 
body  of  the  os  hyoides,  and  being  inserted  into  the  side  of  the  tongue.  Use : 
to  render  the  dorsum  of  the  tongue  convex  by  depressing  its  side  ;  it  may 
also  elevate  the  os  hyoides  and  base  of  the  tongue. 

The  geniO'hyO'glossus  is  triangular  or  fan-shaped :  it  arises  by  a  small 
tendon  from  an  eminence  inside  the  chin  beneath  the  fraenum  linguae:  the 
insertion  is  into  the  mesial  line  of  the  tongue  from  the  apex  to  the  base, 
and  into  the  body  or  lesser  corner  of  the  os  hyoides.  This  muscle  is  of 
importance  in  mastication  and  deglutition,  as  also  in  the  articulation  of 
certain  letters. 

Lingualis  is  a  fasciculus  of  fibres  taking  a  longitudinal  course  on  the 
inferior  surface  of  the  tongue  from  the  base  to  the  apex;  its  use  is  to 
shorten  the  tongue  and  bend  the  tip  downwards  and  to  one  side. 

StylO'hyoideus  arises  from  the  outer  side  of  the  styloid  process  near  its 
base,  and  is  inserted  into  the  cornu  and  body  of  the  os  hyoides.  It 
co-operates  with  the  digastric  in  raising  and  drawing  back  the  os  hyoides 
and  tongue. 

StylO'glossus  arises  from  the  inner  side  of  the  styloid  process  near  its 
point,  and  is  inserted  into  the  side  of  the  tongue.  It  draws  the  tongue 
backwards  and  to  one  side,  and  raises  the  tip  behind  the  upper  incisors. 

Stylo-pharyngeus  arises  from  the  back  part  of  the  root  of  the  styloid 
process,  and  is  inserted  into  the  side  of  the  pharynx,  also  into  the  comer 
of  the  OS  hyoides  and  thyroid  cartilage.  It  elevates  and  dilates  the  pharynx 
so  as  to  receive  the  food  from  the  tongue. 

Longus  colli,  the  first  of  the  deep  layer  of  the  muscles  of  the  neck, 
extends  from  the  third  dorsal  vertebra  to  the  atlas ;  it  arises  from  the  sides 
of  the  bodies  of  the  three  superior  dorsal  and  four  inferior  cervical  vertebrae, 
from  the  intervertebral  ligaments,  also  from  the  head  of  the  first  rib  and 
firom  the  anterior  tubercles  of  the  transverse  processes  of  the  last  four 
cervical  vertebrae.  The  fibres  ascend  obliquely,  adhering  to  each  bone  in 
their  course,  and  are  inserted  into  the  fore  part  of  the  first,  second,  and 
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third  cervical  vertebröe.  Use :  to  bend  the  neck  on  one  side,  and  rotate 
the  atlas  on  the  vertebra  dentata ;  when  both  muscles  act,  they  bend  the 
neck  directly  forwards. 

Rectus  capitis  anticus  major,  long  and  flat,  thick  above  and  below,  arises 
by  small  tendons  from  the  anterior  tubercles  of  the  transverse  processes  of 
che  last  four  cervical  vertebrae ;  they  soon  unite  in  a  fleshy  substance,  which 
is  inserted  into  the  cuneiform  process  of  the  occipital  bone.  It  serves  to 
bend  forwards  the  head  and  neck. 

Rectus  capitis  anticus  minor,  short  and  narrow,  arises  from  the  transverse 
process  of  the  atlas,  and  is  inserted  into  the  cuneiform  process.  It  serves 
to  bend  the  head  forwards  and  to  one  side  on  the  atlas. 
•  Rectus  capitis  lateralis,  very  short,  arises  from  the  transverse  process  of 
the  atlas,  and  is  inserted  into  the  semilunar  ridge  or  jugular  process  of  the 
occipital  bone  which  extends  from  the  condyle  to  the  mastoid  process. 
With  the  last  muscle  it  serves  to  bend  the  head  forwards  or  to  incline  it  to 
one  side. 

Scalenus  anticus,  in  part  continuous  with  the  rectus  anticus  major, 
arises  from  the  anterior  tubercles  of  the  transverse  processes  of  the  third, 
fourth,  fifth,  and  sixth  cervical  vertebrae ;  the  fibres  descending  form  a  flat 
muscle,  which  is  inserted  tendinous  into  the  upper  surface  of  the  first  rib, 
near  its  cartilage.  Its  use  is  to  bend  the  neck  forwards  and  laterally,  also 
to  elevate  and  fix  the  rib,  as  in  inspiration. 

Scalenus  medius,  larger  and  longer  than  the  last,  arises  from  the  posterior 
tubercles  of  the  transverse  processes  of  four  or  five  inferior  cervical  verte- 
brae, and  is  inserted  into  the  upper  surface  of  the  first  rib,  behind  the  sub- 
clavian artery.     Its  use  is  similar  to  that  of  the  last. 

Scalenus  posticus  arises  from  the  posterior  tubercles  of  two  or  three  lower 
cervical  vertebrae,  and  is  inserted  into  the  upper  edge  of  the  second  rib, 
between  the  tubercle  and  angle.  Use  :  to  elevate  the  second  rib ;  to  bend 
the  neck  to  one  side  and  a  little  backwards. 

PL  127,  fig.  3  *,  Platysma  myoides ;  *,  branch  of  the  latter  known  as 
musculus  risorius  santorini ;  *,  sterno-cleido-mastoid  ;  *,  trapezius. 

Fig.  4  *• ',  the  digastric  muscle, 

PL  124,  fig.  15",  Platysma  myoides. 

PL  125,  fig.  19  ^  sterno-cleido-mastoid. 

C.  Muscles  of  the  Anterior  and  Lateral  Peirts  of  the  Thorax. 

The  thorax  is  the  middle  division  of  the  body,  continuous  with  the  neck 
above  and  the  abdomen  below  ;  it  presents  an  anterior  or  sternal,  a  posterior 
or  dorsal,  and  two  lateral  aspects. 

Pectoralis  major,  flat  and  triangular,  arises  from  the  sternal  half  of  the 
clavicle,  from  the  anterior  surface  of  the  sternum,  from  the  cartilages  of 
the  third,  fourth,  fifth,  and  sixth  true  ribs,  and  from  an  aponeurosis  common 
to  it  and  to  the  external  oblique  muscle ;  its  fibres  are  inserted  by  a  flat 
tendon  into  the  anterior  edge  of  the  bicipital  groove,  and  by  an  aponeurosis 
into  the  fascia  of  the  arm.  A  line  of  cellular  membrane  separates  the 
clavicular  from  the  sternal  portion,  these  in  some  cases  appearing  as  dis- 
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tinct  muscles.  It  serves  important  purposes  in  moving  the  arm  and  in 
inspiration. 

Pectoralis  minor,  flat  and  triangular,  arises  from  the  external  surface  imd 
upper  edge  of  the  third,  fourth,  and  fifth  ribs,  external  to  their  cartilages, 
and  is  inserted  into  the  inner  and  upper  surface  of  the  coracoid  process  of 
the  scapula,  near  its  anterior  extremity,  being  here  connected  with  the 
coraco-brachialis  and  short  head  of  the  biceps.  Use :  to  draw  the  shoulder 
forwards,  downwards,  and  upwards,  also  to  assist  the  pectoralis  major  in 
elevating  the  ribs  in  inspiration. 

Subclavius,  small  and  round,  arises  by  a  flat  tendon  from  the  cartilage  of 
the  first  rib,  external  to  the  rhomboid  or  costo-clavicular  ligament;  it  is 
inserted  into  the  external  half  of  the  inferior  surface  of  the  clavicle.  Its 
use  is  to  draw  the  clavicle  and  shoulder  forwards  and  downwards ;  also  to 
elevate  the  first  rib  in  inspiration,  if  the  shoulder  and  clavicle  be  raised  and 
fixed. 

Serratus  magnus,  thin  and  broad,  placed  between  the  scapula  and  the 
ribs,  arises  by  eight  or  nine  fleshy  strips  from  the  eight  or  nine  superior 
ribs ;  the  fibres  ascending  are  inserted  between  the  subscapular,  rhomboid, 
and  levator  anguli  muscles  into  the  base  of  the  scapula,  but  particularly  into 
the  superior  and  inferior  angles.  It  depresses  the  scapula  and  draws  it 
forwards,  raising  the  acromion  process  and  the  shoulder  joint  by  rotating 
the  scapula  on  its  axis  ;  it  also  plays  an  important  part  in  inspiration. 

Intercostales  are  twenty-two  in  number  on  each  side,  eleven  external 
and  eleven  internal.  The  external  commence  at  the  transverse  processes 
of  the  dorsal  vertebrae,  arise  from  the  inferior  edge  of  each  rib,  and  are 
inserted  into  the  external  lip  of  the  superior  edge  of  the  rib  beneath.  The 
internal  intercostals  take  an  opposite  direction  and  decussate  the  former ; 
they  commence  at  the  sternum  and  are  discontinued  at  the  angles  of  the 
ribs.  They  arise  from  the  inner  lip  of  the  lower  edge  of  each  cartilage  and 
rib,  and  are  inserted  into  the  inner  lip  of  the  superior  edge  of  the  cartilage 
and  rib  beneath.  Both  laminae  co-operate  to  raise  the  ribs,  the  first  rib 
being  fixed  by  the  scaleni. 

Levatores  costarum  arise  from  the  extremity  of  each  dorsal  transverse 
process,  and  are  inserted  into  the  upper  edge  of  the  rib  beneath,  between 
its  tubercle  and  angle.     They  serve  to  elevate  the  ribs. 

Triangularis  sterniy  or  sterno-costalis,  arises  from  the  posterior  surface 
and  edge  of  the  lower  part  of  the  sternum,  and  from  the  xiphoid  cartilage, 
and  is  inserted  into  the  cartilages  of  the  fourth,  fifth,  and  sixth  ribs.  Use : 
to  depress  and  draw  back  the  cartilages  of  the  ribs,  so  as  to  assist  in 
expiration. 

PL  127,  fig,  9  \  pectoralis  major  ;  »,  pectoralis  minor  ;  *,  subclavius  ; 
*,  serratus  magnus  ;  ^  intercostals. 

PL  124,  fig.  15",  pectoralis  major.     Fig,  17  ',  serratus  magnus. 

PL  125,  fig.  19  •,  5ubclavius;  *,  pectoralis  minor;  "dentations  of  the 
serratus  magnus. 

PL  126,  fig.  20  "' ",  intercostals. 
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D.  Muscks  of  the  Back, 

The  muscles  of  the  back  are  many  of  them  indistinct,  and  vary  con- 
siderably in  different  bodies.  They  are  symmetrical  on  each  side,  and  may 
be  arranged  in  four  successive  layers,  each  nearly  covering  the  other, 
between  the  integuments  and  the  bones.  The  muscles  of  the  first  layer  are 
two  in  number. 

The  trapezius,  broad  and  triangular,  with  the  base  along  the  spine,  the 
apex  at  the  shoulder,  arises  from  the  internal  third  of  the  superior  transverse 
ridge  of  the  occipital  bone,  from  the  ligamentum  nuchae,  and  from  the 
spinous  processes  of  the  last  cervical  and  of  all  the  dorsal  vertebrae ;  it  is 
inserted  into  the  posterior  border  of  the  external  third  of  the  clavicle  and 
of  the  acromion  process  of  the  scapula.  Its  use  is  to  raise  and  draw  back- 
wards the  shoulder. 

The  latissimus  dorsi  is  triangular  and  very  broad,  covering  the  greater 
part  of  the  lumbar  and  dorsal  region ;  it  arises  from  all  the  lumbar  spines 
and  supra-spinal  ligaments,  also  from  the  pelvis  and  last  three  or  four 
ribs ;  its  insertion  is  into  the  concave  surface  and  into  the  inner  or 
posterior  edge  of  the  bicipital  groove.  Use :  to  depress  the  shoulder  and 
arm,  to  draw  the  arm  backwards  and  inwards,  to  rotate  the  humerus 
inwards,  &c. 

The  second  layer  of  muscles  consists  of  the  rhomboid,  levator  anguli 
scapulae,  serratus  inferior  and  superior,  and  the  splenii. 

RhoTnboideiis  is  broad  and  thin,  and  is  the  most  superficial  of  this  layer; 
it  is  divided  into  a  superior  or  minor  portion,  and  an  inferior  or  major ;  the 
former  arises  from  the  lower  part  of  the  ligamentum  nuchae,  and  from  the 
two  last  cervical  spinous  processes,  and  is  inserted  into  the  base  of  the 
scapula,  opposite  to  and  above  the  spine ;  the  major  portion  arises  from  the 
four  or  five  superior  dorsal  spines,  and  is  inserted  into  a  thin  tendinous  arch, 
extending  along  the  base  of  the  scapula  from  its  spine  to  its  inferior  angle. 
Use :  to  draw  the  shoulder  backwards  and  upwards. 

Levator  anguli  scapulce  is  a  long  and  flat  muscle,  placed  at  the  upper  and 
posterior  part  of  the  side  of  the  neck ;  it  arises  from  the  posterior  tubercles 
of  the  transverse  processes  of  the  four  or  five  superior  cervical  vertebrae, 
and  is  inserted  into  the  base  of  the  scapula,  between  the  spine  and  the  supe- 
rior angle ;  its  use  is  to  elevate  the  whole  scapula  when  it  is  assisted  by  the 
trapezius,  or  alone,  to  raise  the  superior  angle. 

Serratus  posticus  superior  is  placed  on  the  superior  posterior  part  of  the 
thorax,  arises  from  the  ligamentum  nuchae  and  from  two  or  three  dorsal 
spines,  and  forms  a  thin  fleshy  belly  ending  in  three  fleshy  strips,  which  are 
inserted  into  the  upper  borders  of  the  second,  third,  and  fourth  ribs,  external 
to  their  angles.  Use :  to  expand  the  thorax  by  elevating  the  ribs,  and  draw- 
ing them  outwards. 

Serratus  posticus  inferior,  at  the  lower  part  of  the  dorsal  and  upper  part 
of  the  lumbar  regions,  arises  by  a  tendinous  expansion,  connected  through 
the  lumbar  fascia  to  the  two  last  dorsal  and  two  upper  lumbar  spines.  Its 
three  or  four  fasciculi  are  inserted  into  the  lower  edges  of  the  four  inferior 
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ribs,  anterior  to  their  angles ;  its  use  is  to  assist  the  abdominal  muscles  in 
expiration,  and  the  diaphragm  in  inspiration. 

Splenius  is  long,  fleshy,  and  tendinous,  lying  beneath  the  trapezius  ;  it  is 
divided  about  its  centre  into  two  portions  :  the  inferior  or  splenius  colli,  and 
the  superior  or  splenius  capitis.  The  former  arises  from  the  spines  of  the 
third,  fourth,  fifth,  and  sixth  dorsal,  and  is  inserted  into  the  transverse  pro- 
cesses  of  the  three  or  four  superior  cervical  vertebrae.  The  latter  arises 
from  the  spinous  processes  of  the  two  superior  and  dorsal,  and  three  inferior 
cervical  vertebrae,  and  is  inserted  into  the  back  part  of  the  mastoid  process. 
The  use  of  the  splenius  muscles  is  to  bend  back  the  head  ;  and  where  one 
only  acts,  to  turn  the  head  to  that  side. 

The  next  layer  of  muscles  consists  of  the  sacro-lumbalis,  longissimus 
dorsi,  spinalis  dorsi,  cervicalis  descendens,  transversalis  colli,  trachelo- 
mastoideus,  and  complexus. 

Sacro-lumbalis,  longissimus  dorsi,  and  spinalis  dor  soli  are  so  closely  con- 
nected inferiorly  as  to  appear  but  one  mass ;  they  fill  the  hollow  betweea 
the  angles  of  the  ribs  and  the  spinous  processes :  the  first  is  externa],  the 
second  in  the  middle,  and  the  third  internal.  They  serve  to  strengthen  the 
spine,  and  to  assist  in  respiration. 

Cervicalis  descendens  or  ascendens  arises  internal  to  the  sacro-lumbalis, 
by  four  or  five  tendons,  from  as  many  of  the  superior  ribs,  between  their 
tubercles  and  angles;  it  is  inserted  into  the  posterior  tubercles  of  the  trans- 
verse processes  of  the  fourth,  fifth,  and  sixth  cervical  vertebne.  Use :  to 
extend  the  neck,  and  incline  or  turn  it  to  one  side ;  it  may  also  assist  io 
respiration. 

Transversalis  colli  arises  internal  to  the  longissimus  dorsi,  by  small  slips» 
from  the  transverse  processes  of  five  or  six  superior  dorsal  vertebrae ;  it  is 
inserted  by  small  tendons  into  the  transverse  processes  of  four  or  five  inferior 
cervical  vertebrae  ;  its  use  is  nearly  similar  to  that  of  the  last  described  muscle. 

Trachelo-mastoideuSj  tike  a  continuation  of  the  longissimus  dorsi,  lies 
internal  to  the  last,  and  external  to  the  next.  It  arises  from  the  transverse 
processes  of  three  or  four  superior  dorsal  vertebrae,  and  from  as  many  infe- 
rior cervical ;  ascending,  it  is  inserted  into  the  inner  and  back  part  of  the 
mastoid  process,  beneath  the  insertion  of  the  splenius ;  it  assists  in  extend- 
ing the  neck,  in  bringing  the  head  backwards,  and  inclining  and  rotating  it 
to  one  side. 

Complexus  is  thick  and  strong,  and  arises  from  the  transverse  and  oblique 
processes  of  three  or  four  inferior  cervical,  and  five  or  six  superior  dorsal 
vertebrae,  internal  to  the  transversalis  and  trachelo-mastoideus ;  it  is  inserted 
close  to  its  fellow  into  the  occipital  bone,  between  the  two  transverse  ridges. 
Use :  to  draw  back  the  head ;  to  fix  and  support  it  on  the  spine ;  also,  to 
rotate  it  as  antagonistic  to  the  splenius. 

Spinalis,  or  semi-spinalis  colli,  is  one  of  the  largest  muscles  in  this  r^ion. 
It  arises  from  the  extremity  of  the  transverse  processes  of  five  or  six  supe- 
rior dorsal  vertebrae,  and  is  inserted  into  the  spinous  processes  of  the  secondL 
third,  fourth,  and  fifth  cervical  vertebr« ;  its  use  is  to  extend  the  neck»  and 
Incline  it  to  its  own  side. 
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Semi'Spinaüs  dorsi  is  similar  to  the  last  mentioned  muscle  in  form,  attach- 
ment, and  function. 

Multifidus  spincB  is  close  to  the  vertebrae,  between  the  spinous  and  the 
transverse  processes.  It  consists  of  a  series  of  small  tendinous  and  fleshy 
fasciculi ;  the  first  arises  from  the  spine  of  the  dentatus,  and  is  inserted  into 
the  transverse  process  of  the  third  ;  the  last  arises  from  the  spine  of  the  last 
lumbar  vertebra,  and  is  inserted  into  the  false  transverse  process  of  the 
sacrum.  It  supports  the  spinal  column,  strengthens  it,  and  inclines  it  to  one 
side. 

Interspinales  are  short  muscles,  consisting  of  longitudinal  fibres,  whose 
attachment  is  indicated  by  the  name ;  they  support  and  extend  the  spine. 

Intertransversaks  consist  of  longitudinal  fibres,  attached  and  situated  as 
implied  by  the  name.  Use :  to  support  the  spine  on  either  side,  and  to  bend 
it  laterally. 

Rectus  capitis  posticus  major  is  a  triangular  muscle,  arising  from  the  spi- 
nous process  of  the  second  vertebra  ;  it  is  inserted  into  the  inferior  transverse 
ridge  of  the  occipital  bone.  Use :  to  extend  the  head  or  draw  it  backwards, 
also  to  rotate  it  and  the  atlas  on  the  second  cervical  vertebra. 

Rectus  capitis  posticus  minor,  also  triangular,  arises  from  the  posterior 
part  of  the  atlas,  and  is  inserted  into  the  occipital  bone,  behind  the  foramen 
magnum.  Use :  to  assist  the  preceding  muscle  in  drawing  back  the  head  and 
steadying  it  on  the  spine. 

Obliquus  capitis  inferior  is  the  strongest  of  these  small  muscles:  it  arises 
inferiorly  and  externally  to  the  posterior  rectus,  from  the  spinous  process  of 
the  second  vertebra,  and  is  inserted  into  the  extremity  of  the  transverse 
of  the  atlas.    Use  :  to  rotate  the  head  and  atlas  on  the  second  vertebra. 

Obliquus  capitis  superior  arises  from  the  upper  part  of  the  transverse 
process  of  the  atlas,  and  is  inserted  into  the  occipital  bone,  between  its 
transverse  ri<dges,  and  just  behind  the  mastoid  processes.  Use :  to  bend  the 
head  to  one  side,  and  to  draw  it  a  little  forwards. 

PL  I24,fig.  16  *,  trapezius  ;  **,  latissimus  dorsi. 

PL  125,  ßg.  20  *,  splenius  ;  ',  levator  scapul« ;  *,  rhomboideus  ;  *,  serra- 
tus  posticus  superior;  *,  serratus  posticus  inferior;  '^  quadratus  lum- 
borum. 

PL  126, ßg,  21  \  rectus  capitis  posticus  minor;  \ rectus  capitis  posti- 
cus major  ;  ',  obliquus  capitis  superior ;  *,  obliquus  capitis  inferior ;  *,  biven- 
ter  cervicis  and  complexus ;  *,  semispinalis  colli ;  \  scalenus  posticus ;  *,  tra- 
chelo-mastoid  ;  *,  transversalis  colli ;  ^\  cervicalis  desoendens  or  ascendens ; 
*•,  multifidus  spinee ;  ^•,  semispinalis  dorsi ;  **,  spinalis  dorsi;  "•**,  levatores 
costarum ;  **,  intertransversalis ;  •*,  posterior  attachment  of  the  transversalis 
abdominis ;  ••,  20  ",  pL  127,  ßg.  11",  quadratus  lumborum. 

PL  128,  ßg,  l\  serratus  posticus  superior ;  *,  serratus  posticus  inferior ; 
•,  dorsal  aponeurosis ;  *,  splenius  capitis  ;  *•  *,  sacro-spinalis ;  \  cervicalis 
«scendens  ;  ',  trachelo-mastoid ;  *,  semi-spinalis  dorsi  et  colli ;  '^  complexus ; 
^\  spinalis  dorsi  et  colli. 

f^g'  2  \  splenius  capitis ;  *,  splenius  colli ;  *, ',  complexus ;  ^  trachelo-mas- 
toid. 
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Fig,  3  S  complexus  ;  *,  trachelo-mastoid ;  ',  minor,  ^  major  rectus  capitis 
posticus ;  *,  obliquus  capitis,  inferior  and  superior. 

E,  Muscles  of  the  Abdomen  and  Pelvis, 

The  abdominal  and  pelvic  muscles  proper  may  be  divided  into  the 
superficial,  consisting  of  the  obliquus  externus  and  internus,  transversalis» 
rectus,  and  pyramidalis  of  each  side,  and  the  deep-seated,  viz.  the  quadratus 
lumborum,  psoas  parvus  and  magnus,  and  iliacus  internus  of  each  side,  and 
the  diaphragm. 

The  obliquus  externus,  or  descendens,  broad,  thin,  and  somewhat  square, 
extends  over  the  anterior  and  lateral  part  of  the  abdomen.  It  arises  by 
eight  or  nine  triangular  fleshy  slips  from  the  lower  edges  and  external 
surface  of  the  eight  or  nine  inferior  ribs  at  a  little  distance  from  their  carti- 
lages :  this  serrated  origin  is  in  the  form  of  a  long  curved  line,  the  concavity 
upwards  and  backwards.  The  insertion  is  into  the  xiphoid  cartilage,  linea 
alba,  pubes,  Poupart's  ligament  (formed  by  a  thickening  and  reflection  or 
folding  back  of  the  lower  fibres  of  this  tendon),  and  into  the  anterior 
superior  spinous  process  of  the  ilium,  also  into  the  outer  edge  of  the  two 
anterior  thirds  of  the  crest  of  the  ilium.  Use  :  to  depress  and  abduct  the 
ribs,  and  to  compress  the  abdominal  viscera  so  as  to  assist  in  expiration  and 
in  the  evacuation  of  the  urine  and  faeces.  The  linea  alba  is  a  dense  liga- 
mentous cord  extending  from  the  ensiform  cartilage  to  the  upper  part  of 
the  symphysis  pubis,  and  is  formed  by  the  intimate  union  and  crossing  of 
the  tendinous  fibres  of  the  two  oblique  and  transverse  muscles  of  opposite 
sides.  The  lineee  semi-lunares  extend  from  the  tuberosity  of  the  pubes  on 
each  side,  about  four  inches  from  the  linea  alba,  towards  the  cartilages  of 
the  eighth  and  ninth  ribs.  They  appear  white  and  somewhat  depressed, 
and  are  formed  by  the  tendons  of  the  internal  oblique,  dividing  at  the  edge 
of  each  rectus  into  two  layers,  to  inclose  the  muscle  in  a  sort  of  sheath. 
The  line€B  transversce  are  three  or  four  on  each  side  :  they  cross  the  rectus 
muscle  from  the  lineae  alba  to  the  line»  semi-lunares :  they  are  tendinous 
intersections  of  that  muscle,  particularly  of  its  anterior  part,  which  adhere 
so  intimately  to  its  sheath  as  to  give  the  latter  this  indented  appearance. 
Poupart's  ligament,  as  already  remarked,  is  the  inferior  edge  of  the  tendon 
of  the  external  oblique,  thickened  and  reflected.  Considered  as  a  distinct 
ligament,  it  may  be  said  to  arise  from  the  anterior  superior  spinous  process 
of  the  ilium,  and  passing  forwards  and  inwards,  to  be  inserted  into  the  pubes 
by  two  attachments ;  one  anteriorly  into  the  tuberosity  or  spine,  the  other 
principally  into  the  innominata  of  the  pubes.  This  second  insertion  is 
sometimes  known  as  Gimbernaut's  ligament. 

Obliquus  internus  or  ascendens  is  also  situated  at  the  anterior  and  lateral 
part  of  the  abdomen,  broader  before  than  behind.  It  arises  from  the  fascia 
lumborum,  from  all  the  crest  of  the  ilium,  and  from  the  two  external  thirds 
of  the  grooved  or  abdominal  surface  of  Poupart's  ligament,  and  is  inserted 
into  the  cartilages  of  the  four  inferior  ribs,  the  xiphoid  cartilage,  the  carti- 
lage of  the  seventh  and  eighth  ribs,  and  the  whole  length  of  the  linea  alba : 
its  tendon  conjoined  with  that  of  the  transversalis  is  inserted  into  the 
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symphysis  and  upper  edge  of  the  pubes,  as  also  into  the  linea  innoniinata. 
The  use  of  this  muscle  is  to  assist  the  external  oblique  in  expiration  by 
depressing  the  ribs ;  also  to  bend  the  trunk  forwards  or  to  one  side. 

The  cremaster  or  suspensorius  testis,  hardly  a  distinct  muscle,  and  only 
rudimental  in  the  female,  consists  of  a  fasciculus  of  pale  fleshy  fibres  which 
arise  from  the  internal  surface  of  the  external  third  of  Poupart's  ligament, 
and  from  the  lower  edge  of  the  obliquus  internus :  the  fibres  pass  down- 
wards and  forwards  around  the  spermatic  cord,  and  are  inserted  into  the 
tunica  vaginalis :  a  few  fibres  are  lost  in  the  scrotum.  Use :  to  support, 
compress,  and  raise  the  testicle  and  its  vessels. 

Transversalis,  a  somewhat  square  muscle,  arises  from  the  fascia  lumborum 
and  the  posterior  part  of  the  crest  of  the  ilium,  and  from  the  iliac  third  of 
Poupart's  ligament ;  also  from  the  two  last  ribs,  and  by  fleshy  slips  from 
the  inner  side  of  the  succeeding  five.  All  the  fibres  end  in  a  flat  tendon, 
which  near  the  lineae  semi-lunares  joins  the  posterior  lamina  of  the  internal 
oblique,  and  is  inserted  along  with  it  into  the  whole  length  of  the  linea  alba, 
into  the  upper  edge  of  the  pubes,  and  also  into  the  linea  innominata.  Its 
use  is  to  compress  the  abdominal  viscera  in  the  circular  direction,  and  to 
assist  in  expiration. 

The  rectus  abdominis  is  a  long  and  flat  muscle  situated  in  the  anterior 
part  of  the  abdomen.  It  arises  by  a  flat  tendon,  which  is  sometimes  double» 
from  the  upper  and  anterior  part  of  the  pubes,  between  the  spine  and 
symphysis  :  it  ascends  parallel  with  its  fellow,  and  is  inserted  into  the  anterior 
part  of  the  thorax  by  three  fasciculi.  Of  these,  the  internal  is  fixed  to  the 
cartilage  of  the  seventh  rib  and  costa-xiphoid  ligament;  the  middle  to 
the  cartilage  of  the  sixth  rib  ;  and  the  external  into  the  cartilage  of  the 
fifth  rib.  Its  use  is  to  bend  the  chest  towards  the  pelvis,  and  to  compress 
the  abdomen. 

The  pyramidalis,  sometimes  wanting,  arises  from  the  symphysis  pubis, 
and  from  the  upper  edge  of  the  bone  external  to  it,  and  is  inserted  into  the 
linea  alba,  midway  between  the  umbilicus  and  pubes.  Use :  to  assist  the 
rectus  and  make  tense  the  linea  alba. 

The  diaphragm,  the  first  of  the  deep  muscles  of  the  abdomen,  is  one  of 
the  most  important  in  the  body,  second  only  to  the  heart.  It  is  the  prin- 
cipal agent  in  respiration,  and  is  in  a  measure  only  under  the  influence  of 
volition.  It  is  usually  divided  into  two  portions,  one  superior,  large,  and 
broad  transversely  (the  true  or  costal  diaphragm)  ;  the  other  is  inferior  and 
posterior,  small,  thick,  and  narrow  (the  appendix,  crura,  or  vertebral 
diaphragm).  These  two  portions,  although  separate  at  their  osseous 
attachments,  are  yet  blended  together  in  the  common  central  tendon  and 
present  a  fan-shaped  expansion,  bent  at  their  junction,  the  broad  superior 
portion  being  nearly  horizontal,  while  the  posterior  inferior  is  vertical  and 
joined  to  the  former  at  nearly  a  right  angle.  The  superior  arises.  The 
central  or  cordiform  tendon  of  the  diaphragm  is  of  considerable  extent,  and 
is  entirely  surrounded  by  fleshy  fibres.  Below  this  tendon  are  the  two 
crura  or  appendices,  nearly  parallel  to  the  spine.  There  are  three  large 
openings  in  the  diaphragm ;  one  for  the  aorta  (hiatus  aortictcs),  of  a  semi- 
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lunar  form,  and  in  the  median  line  ;  one  for  the  inferior  vena  cava  {foramai 
vena  cavce  or  quadrilaterum),  nearly  square,  and  to  the  right  side  ;  and  oae 
for  the  Oesophagus  {hiatus  assophageus),  elliptical,  and  to  the  left  side. 

The  Quadratus  lumborum  is  a  thick,  flat,  irregularly  square  muscle» 
situated  in  the  lumbar  region  next  the  spine,  forming  part  of  the  posterior 
wall  of  the  abdomen.  It  arises  from  the  posterior  fourth  of  the  crest  of  the 
ilium  and  from  the  ilio-lumbar  ligament ;  it  is  inserted  into  the  extremity 
of  the  transverse  processes  of  the  four  first  lumbar  vertebrae  and  of  the 
last  dorsal.  Its  use  is  to  bend  the  spine  to  one  side,  to  depress  the  last 
rib,  and  thus  assist  in  expiration ;  both  muscles  acting  together  support  the 
spine. 

Psoas  parvus,  a  long,  thin,  and  narrow  muscle,  is  situated  behind  the 
psoas  magnus  and  arises  from  the  lower  edge  of  the  side  of  the  body  of  the 
last  dorsal  vertebra,  also  from  the  body  of  the  first  lumbar,  and  the  inter- 
vertebral substance ;  it  ends  in  a  thin  tendon  which  crosses  the  psoas 
magnus  and  is  inserted  into  the  ilio-pectineal  eminence  and  adjacent  part 
of  the  brim  of  the  pelvis.  Use  :  to  assist  in  bending  forwards  the  body  or  in 
raising  the  pelvis. 

Psoas  magnus  extends  along  the  sides  of  the  lumbar  vertebrae,  the  brim 
of  the  pelvis,  and  the  anterior  and  inner  part  of  the  thigh,  as  a  long,  round, 
and  fleshy  muscle.  It  arises  by  two  planes  of  fasciculi,  the  one  anterior 
from  the  sides  of  the  border  of  the  two  last  dorsal  and  four  first  lumbar 
vertebrae ;  the  other  posterior,  from  the  bases  of  the  transverse  processes. 
The  fibres  become  attached  to  a  tendon  in  common  with  those  of  the 
iliacus  muscle,  which  passing  around  the  hip  joint  becomes  inserted  into 
and  around  the  lesser  trochanter  of  the  femur.  Its  use  is  to  flex  the  thigh 
on  the  pelvis,  or  the  pelvis  on  the  thigh  ;  in  standing  it  supports  the 
spine  and  prevents  its  bending  backwards ;  it  is  especially  concerned  in 
walking. 

.  The  iliacus  internus^  a  flat,  radiated,  or  triangular  muscle,  arises  from  the 
transverse  process  of  the  last  lumbar  vertebra,  ilio-lumbar  ligament,  base 
ofthe  sacrum,  inner  margin  of  the  crest  of  the  ilium,  the  brim  of  the  aceta- 
bulum, &c.,  and  is  inserted  into  the  common  tendon  of  the  psoas  magnus 
as  already  described.  It  assists  the  psoas  in  flexing  and  rotating  the 
thigh. 

We  next  proceed  to  the  consideration  of  the  perinaeal  muscle,  the  first 
of  which  is  the  sphincter  ani  externus,  a  flat,  thin,  oval  muscle,  open  in  the 
middle.  It  arises  from  a  fibro-cellular  substance  extending  from  the  oe 
coccygis  to  the  rectum  (recto-coccygeal  ligament),  and  encircling  the  anal 
orifice,  is  inserted  into  the  raphe  or  prominent  hard  ridge  of  the  perinseum 
and  into  the  superficial  fascia.  It  serves  to  close  and  raise  the  anus,  also 
to  draw  the  bulb  of  the  urethra  downwards  and  backwards,  and  to  com- 
press it. 

The  sphincter  ani  internus  vel  orbicularis  is  a  thick  fasciculus  of  mus- 
cular fibres,  encircling  the  lower  extremity  of  the  rectum,  with  no  attach- 
ment to  the  rectum  behind,  and  only  a  slight  one  to  the  central  point 
before,  but  is  in  close  contact  with  the  mucous  membrane  of  the  intestiue. 
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Its  use  is  to  assist  the  former  muscle  in  closing  the  extremity  of  the  rectum 
in  defecation. 

Erector  or  compressor  penisy  a  long  and  flat  muscle,  arises  from  the 
inner  surface  of  the  tuber  ischii,  and  from  the  insertion  of  the  great  or 
inferior  sacro-sciatic  ligament:  it  is  inserted  into  the  fibrous  membrane  of 
the  corpus  cavernosum  of  the  penis.  Its  use  is  to  draw  down  and  facilitate 
the  erection  of  the  penis. 

Accelerator  urxnce  or  ejaculator  seminis,  extends  from  the  front  of  the 
rectum  to  the  back  part  of  the  scrotum,  and  is  attached  to  its  fellow  along 
the  mesial  line.     Use  :  to  expel  the  last  drops  of  semen  or  urine. 

Transversalis  perincei  is  a  thin  and  weak  muscle,  sometimes  wanting :  it 
arises  from  the  inside  of  the  tuberosity  of  the  ischium  above  the  erector 
penis  muscle,  and  is  inserted  into  the  central  portion  of  the  perinaeum 
behind  the  accelerator  urinse.  It  supports  and  raises  the  anus,  assisting 
also  in  defecation. 

Levator  ani  is  a  flat,  thin,  and  broad  muscle,  placed  at  the  inferior  and 
lateral  part  of  the^  pelvis.  It  arises  by  three  origins,  the  first  from  the  pos- 
terior part  of  the  symphysis  pubis,  the  second  from  the  obturator  fascia  and 
the  ilium,  the  third  from  the  inner  surface  of  the  ischium :  it  is  inserted 
into  the  central  point  of  the  perinaeum,  and  into  the  fore  part  of  the  rectum, 
into  the  sides  of  the  rectum,  and  into  the  back  part  of  the  rectum,  as  also 
into  the  two  last  bones  of  the  coccyx.  Its  use  is  to  raise  and  draw  forward 
the  rectum,  as  also  to  close  it :  it  also  assists  powerfully  in  the  evacuation 
of  faeces,  urine,  and  semen. 

The  coccygeus  is  a  small  triangular  muscle  posterior  to  the  levator  ani :  it 
arises  from  the  inner  surface  of  the  spine  of  the  ischium,  and  is  inserted 
into  the  extremity  of  the  sacrum  and  side  of  the  coccyx.  It  supports*  and 
raises  the  coccyx  in  defecation,  and  assists  in  closing  the  inferior  and  pos-^ 
terior  part  of  the  pelvis. 

PL  I24t,  fig.  15",  obliquus  internus;  "  rectus  abdominis.  Fig.  17', 
obliquus  externus. 

PL  125,  fig.  19 ",  linea  alba ;  ",  rectus  abdominis  crossed  by  the  line» 
transversales  ;  ",  transversus  abdominis. 
PL  126,  fig.  20*',  transversus  abdominis. 

PL  127, fig.  9',  obliquus  externus;  ',  femoral  ring;  •,  obliquus  internus; 
*•,  section  of  the  aponeurosis  of  the  obliquus  externus ;  ",  linea  alba. 
Fig.  10 ^•''',  obliquus  internus;  *••»*,  transversus  abdominis;  ',  pyrami- 
dalis; •,  rectus  abdominis;  *,  linea  alba.  Fig.  11  \  muscular  portion  of 
the  diaphragm ;  *,  central  tendon  or  phrenic  centre ;  ',  left  cms ;  *,  right 
cms ;  *,  foramen  venae  cavae ;  •,  opening  for  the  Oesophagus ;  ',  do.  for  the 
aorta;  \  the  posterior  fibres  of  the  tme  diaphragm,  arising  from  *,  the 
ligamentum  arcuatum ;  *^  psoas  parvus ;  ",  psoas  magnus ;  *',  quadratus 
lumbomm  ;  ",  iliacus  internus. 

F.    Muscles  of  the  Superior  Extremities. 

The  upper  extreqnity  is  connected  with  the  trunk  by  the  sterao-clavicular 
ligaments,  and  by  eleven  muscles,  all  of  which  have  been  already  described. 
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Of  these,  one  is  oonnected  to  the  clavicle  {subclamus),  two  to  the  humero^ 
(pectoralis  major  and  latissimus  dorsi),  and  eight  to  the  scapula,  viz.  trape- 
zius, levator  anguli  scapulce,  omo-hyoid,  rhomboides  major  and  minor, 
serratus  magnus,  pectoralis  minor,  and  latissimus  dorsi.  The  muscles  of 
the  upper  extremity  are  classed  into  those  of  the  shoulder  and  arm,  forearm, 
and  hand. 

1.  Muscles  of  th£  Shoulder  and  Arm.  These  muscles  are  hidden 
from  view  by  the  supra-spinous,  infra-spinoi^s,  and  subscapular  fascis,  and 
the  brachial  aponeurosis,  which  have  already  been  briefly  described.  The 
proper  muscles  are  six  in  number,  the  deltoid,  supra  and  infra  spinatus, 
teres  minor  and  major,  and  the  subscapularis.  Those  of  the  arm  are  four  : 
the  biceps,  coraco-brachialis,  brachialis  anticus,  and  triceps. 

The  deltoides  is  a  very  thick,  strong,  and  triangular  muscle,  bent  so  as  to 
embrace  the  shoulder-joint  in  front,  externally  and  behind.  It  arises  from 
the  lower  edge  of  the  spine  of  the  scapula  and  from  the  anterior  edge  of 
the  acromion  process,  and  from  the  external  third  of  the  clavicle  ;  its  inser- 
tion is  into  a  rough  surface  about  two  inches  in  extent  situated  on  the 
outer  side  of  the  humerus,  and  commencing  just  above  its  centre.  It 
abducts  and  raises  the  arm,  draws  it  forwards  or  backwards,  and  rotates  it 
inwards  or  outwards. 

Supra-spinatus  fills  the  fossa  of  the  same  name,  and  arises  from  all  that 
portion  of  the  scapula  above  its  spine,  as  also  from  a  strong  fascia  which 
covers  the  muscle ;  it  is  inserted  into  the  upper  and  fore  part  of  the  great 
tuberosity  of  the  humerus,  into  the  most  anterior  and  superior  of  the  three 
depressions  which  are  marl^ed  on  that  surface.  It  assists  the  deltoid  in 
raising  and  abducting  the  arm,  strengthens  the  capsular  ligament,  and  acts 
as  antagonist  to  the  pectoral,  deltoid,  and  other  muscles  in  preventing  a 
tendency  to  dislocation. 

Infraspinatus  is  inferior  to  the  last,  flat,  and  triangular.  It  arises  from 
the  inferior  surface  of  the  spine  of  the  scapula  and  from  the  dorsum  of  this 
bone  as  far  down  as  the  posterior  ridge  on  the  inferior  costa ;  it  is  inserted 
iato  the  middle  of  the  external  or  greater  tuberosity  of  the  humerus  bplow 
the  infra-spinatus.  Its  use  is  to  assist  the  superior  part  of  the  deltoid  in 
raising  the  arm,  drawing  it  backwards,  and  rotating  it  outward^ ;  it  also 
oerves  to  strengthen  the  articulation. 

Teres  minor  is  a  small  muscle  inseparably  attached  along  the  lower  edge 
of  the  last  muscle.  It  arises  from  a  depression  between  the  two  ridges  on 
the  inferior  costa  of  the  scapula,  and  is  inserted  below  the  infra-spinatus 
into  the  inferior  depression  on  the  great  tuberosity  of  the  humerus,  and  into 
the  bone  a  little  low^r  down.    It  co-operates  with  the  last  muscle. 

Subscapularis  is  a  broad^  triangular  muscle,  situated  on  the  inner  side 
q(  the  scapula  opposite  to  the  three  last  mentioned  muscles.  It  arises  from 
all  the  surface  and  circumference  of  the  subscapular  fossa,  and  is  inserted 
into  the  interval  or  small  tubercle  of  the  humerus.  As  the  strongest  of  the 
capsular  muscles,  it  strengthens  the  inner  sid6  o(  the  articulation  and 
guards  against  dislocation* 

Teres  major,  a  long  and  flat  muscle,  arises  from  a  r6ugh  flat  surface  on 
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the  inferior  angle  of  the  scapula  below  the  infra-spinatus,  and  is  inserted 
into  the  inner  or  posterior  edge  of  the  bicipital  groove,  below  the  tendoa 
of  the  latissimns  dorsi.  It  rotates  the  humerus  inwards,  adducts  and  draw» 
it  downwards  and  backwards;  it  also  draws  forwards  the  inferior  angle  of 
the  scapula. 

The  coraco-hrachialis  arises  from  the  point  of  the  coracoid  process  and 
from  the  tendon  of  the  short  head  of  the  biceps ;  descending  obliquely  for- 
wards, it  is  inserted  into  the  inner  side  of  the  humerus,  a  little  below  thß 
middle,  and  into  the  ridge  leading  to  the  internal  condyle  by  an  aponeurosis.  It 
serves  to  adduct,  raise,  and  draw  forward  the  arm ;  also,  to  rotate  it  outward^» 

Biceps  is  situated  along  the  fore  part  of  the  humerus,  and  consists  of  twi^ 
portions  superiorly,  the  external  or  long,  and  the  internal  or  short  The 
internal  arises  from  the  coracoid  process  between  the  coraco-braohialis  and 
the  triangular  ligament ;  the  external  or  long  head  arises  by  a  long  tendom 
from  the  upper  part  of  the  glenoid  cavity  of  the  scapula ;  the  two  uniting 
about  the  middle  of  the  humerus  in  a  large  fleshy  belly,  which  ends  in  a  flat 
tendon  to  be  inserted  into  the  back  part  of  the  tubercle  of  the  radius.  A 
process  from  the  anterior  and  outer  border  of  this  tendon,  called  the  semi- 
lunar fascia,  passes  to  the  internal  condyle  and  to  the  aponeurosis  of  the 
forearm.  Its  use  is  to  flex  the  forearm  and  stretch  its  fasciee;  also  to 
abduct  and  raise  the  arm. 

BrachiaKs  anticus  or  exlemus  arises  from  the  centre  of  the  humerus  by 
two  fleshy  slips,  one  on  either  side  of  the  insertion  of  the  deltoid ;  it  is 
inserted  by  a  strong  tendon  into  the  coronoid  process  of  the  ulna  and  into 
a  rough  surface  on  this  bone  beneath  that  process.  Use  :  to  flex  the  fore- 
arm, also  to  strengthen  the  articulation  when  extended. 

Triceps  extensor  cubiti  covers  the  back  of  the  humerus,  and  extends  from 
the  scapula  to  the  olecranon  ;  it  consists  superiorly  of  three  portions,  the 
middle  or  long,  the  second  or  external,  and  the  third  or  internal  or  short 
head  {brackialis  internus  or  posticus).  The  long  or  middle  head  arises 
from  the  lower  part  of  the  neck  of  the  scapula ;  the  second  arises  imme- 
diately below  the  insertion  of  the  teres  minor  from  and  behind  a  ridge  on 
the  outer  side  of  the  humerus,  commencing  below  the  great  tuberosity  and 
leading  down  to  the  external  condyle ;  the  third  or  short  head  arises  on  the 
inside  of  the  humerus  above  its  centre.  These  three  portions  unite  above 
the  middle  of  the  arm,  and  descending,  terminate  in  a  broad  tendon  of  two 
laminae,  a  superficial  and  a  deep ;  the  former  is  continued  into  the  fascism 
on  the  back  part  of  the  forearm,  the  latter  is  inserted  into  the  posterior 
border  but  not  the  point  of  the  olecranon.  Use  :  to  extend  the  forearm  on 
the  arm,  by  its  long  portion  to  carry  the  arm  backwards,  and  in  some  cases 
to  abduct  it.  The  trieeps  is  thus  the  great  extensor  of  the  elbow  joinf; 
while  the  biceps  and  brachialis  anticus  are  the  antagonist  flexors.  The 
flexors  thus  predominate  over  the  extensors,  the  contrary  being  the  case  in 
the  knee  joint. 

2.  MuscLBs  OF  TAB  FoftiARM.  As  thcse  muscles  are  very  numerous,  thejp 
wilt  be  most  conveniently  described  by  classing  them  acoordiog  to  their 
situations  and  use.    One  set  is  employed  in  bending  the  forearm,  wns4 
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and  fingers ;  these  are  the  flezor$.  A  second,  nearly  allied  to  these,  has 
the  power  of  rolling  the  radius  across  the  ulna,  so  as  to  turn  the  palm  down- 
wards ;  these  are  the  pronators.  The  extensors  can  extend  the  forearm, 
hand,  and  fingers :  and  a  fourth  set,  the  supinators,  can  turn  the  palm  of 
the  hand  upwards.  The  pronators  and  flexors  arise  chiefly  from  the  internal 
condyle,  and  from  the  inner  or  ulnar  side  of  the  forearm. 

The  pronators  and  flexors  arising  from  the  inner  side  of  the  forearm  are 
eight  in  number,  arranged  in  a  superficial  and  a  deep  layer.  The  superficial 
are  the  pronator  teres,  flexor  carpi  radialis,  palmaris  longus,  flexor  digi- 
torum  sublimis,  and  flexor  carpi  ulnaris.  The  deep  are  the  flexor  digitorum 
profundus,  flexor  pollicis  longus,  and  the  pronator  quadratus. 

Pronator  radii  teres  arises  frpm  the  anterior  part  of  the  internal  condyle 
and  from  the  coronoid  process  of  the  ulna ;  it  is  inserted  into  the  outer  and 
back  part  of  the  radius  about  its  centre.  Use  :  to  pronate  the  hand  and 
bend  the  forearm. 

Flexor  carpi  radialis  arises  from  the  inner  condyle  and  from  the  inter- 
muscular septa,  and  is  inserted  into  the  base  of  the  metacarpal  bone  of  the 
index  finger. 

Palmaris  longus  arises  from  the  inner  condyle,  and  is  inserted  into  the 
annular  ligament  and  the  palmar  aponeurosis.  It  bends  the  hand  and 
stretches  the  palmar  fascia. 

Flexor  carpi  ulnaris  arises  from  the  internal  condyle,  and  is  inserted  into 
the  pisiform  bone. 

Flexor  digitorum  sublimis  perforans  arises  from  the  internal  condyle  and 
internal  lateral  ligament,  from  the  coronoid  process,  and  from  the  portion 
of  the  radius  below  its  tubercles  and  internal  to  the  pronator  teres.  It  ends 
in  four  tendons,  two  anterior  for  the  middle  and  ring  finger,  and  two 
posterior  for  the  index  and  little  finger ;  at  the  first  phalanx  of  each  finger, 
each  tendon  becomes  inclosed  in  a  strong  sheath  with  one  of  the  deep 
flexors.  Near  the  end  of  the  first  phalanx,  each  superficial  flexor  tendon  is 
split  for  the  passage  of  the  tendon  of  the  deep  flexor.  Use :  to  flex  the 
second  joint  of  each  finger  on  the  hand,  the  hand  on  the  forearm,  and  the 
forearm  on  the  arm. 

Flexor  digitorum  profundus  perforans  arises  from  the  superior  three 
fourths  of  the  anterior  surface  of  the  ulna,  and  ends  in  four  tendons,  which 
pass  beneath  the  annular  ligament  and  are  inserted  into  the  phalanges,  as 
referred  to  when  speaking  of  the  last  muscle.  Use:  to  bend  the  last 
phalanx,  and  to  co-operate  with  the  superficial  flexor  in  bending  the  other 
phalanges  and  the  wrist. 

Flexor  pollicis  longus  arises  from  the  fore  part  of  the  radius  below  its 
tubercle  and  from  the  interosseous  membrane,  to  within  two  inches  of  the 
carpus.  It  is  inserted  into  the  middle  of  the. last  phalanx  of  the  thumb, 
which  it  serves  to  flex. 

Pronator  quadratus  is  a  small  square  muscle  situated  above  the  oarpusp 
and  arising  from  the  inferior  fifth  of  the  internal  and  anterior  surface  of  the 
ulna.     It  is  inserted  into  the  anterior  part  of  the  inferior  fourth  of  the  radius, 
and  serves  to  roU  the  radius  over  the  ulna. 
in 
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The  muscles  situated  on  the  outer  and  back  part  of  the  forearm  are 
supinators  and  extensors,  and  may,  like  the  last  set,  be  arranged  in  a  super- 
ficial and  a  deep  layer.  The  superficial  consists  of  seven  :  supinator  radix 
longus,  extensor  carpi  radialis  longus  and  brevis,  extensor  digitorum  com- 
munis,  extensor  minimi  digiti,  extensor  carpi  ulnaris,  and  ancontBus,  The 
deep  muscles  are  five :  the  supinator  radii  brevis,  three  extensors  of  the 
thumb,  and  the  indicator. 

Supinator  radii  longus,  forming  the  prominence  along  the  outer  and 
anterior  part  of  the  forearm,  arises  from  the  external  ridge  of  the  humerus, 
and  from  the  intermuscular  ligament  separating  it  from  the  outer  head  of 
the  triceps.  It  is  inserted  into  a  rough  surface  on  the  outside  of  the  radius, 
near  its  styloid  process.  It  serves  to  roll  the  radius  backwards  and  to  bend 
the  elbow  joint. 

Extensor  carpi  radialis  longus  arises  from  the  ridge  on  the  external  side 
of  the  humerus,  and  is  inserted  into  the  back  part  of  the  metacarpal  bone 
of  the  index  finger. 

Extensor  carpi  radialis  brevis  arises  from  the  inferior  and  posterior  part 
of  the  external  condyle,  and  from  the  external  lateral  ligament ;  it  is  inserted 
into  the  carpal  extremity  of  the  third  metacarpal  bone  (that  of  the  middle 
finger). 

Extensor  digitorum  communis  arises  with  the  last  and  the  extensor 
minimi  digiti,  from  the  external  condyle  and  from  the  ulna.  About  the 
middle  of  the  back  of  the  forearm  it  ends  in  four  muscles,  each  ending  in 
tendons,  which  pass  under  the  annular  ligamentr  and  are  inserted  into  the 
phalanges  of  the  four  fingers.  It  serves  to  extend  all  the  joints  of  the  fingers, 
as  also  the  carpus. 

Extensor  carpi  ulnaris  arises  from  the  external  condyle,  fascia,  and  inter- 
muscular septa,  and  ends  in  a  strong  tendon,  which  is  inserted  into  the 
carpal  end  of  the  fifth  metacarpal  bone.  It  extends  and  bends  back  the 
hand,  and  adducts  or  flexes  it  laterally  towards  the  ulna. 

AnconcBus  is  placed  at  the  outer  side  of  the  olecranon,  beneath  the  skin, 
and  arises  from  the  posterior  and  inferior  part  of  the  external  condyle  and 
lateral  ligament,  and  is  inserted  into  the  external  surface  of  the  olecranon, 
and  the  superior  fifth  of  the  posterior  surface  of  the  ulna.  Its  use  is  to 
extend  the  forearm  on  the  arm. 

Extensor  minimi  digiti  vel  auricularis  arises  in  common  with  the  exten- 
sor communis,  and  is  inserted  with  the  fourth  tendon  of  this  muscle  into  the 
posterior  part  of  the  phalanges  of  the  little  finger.  It  assists  the  extensor 
communis,  and  can  extend  and  abduct  the  little  finger  independently  of  the 
rest. 

Supinator  radii  brevis  surrounds  the  upper  part  of  the  radius :  it  arises 
from  the  external  condyle,  external,  lateral,  and  coronary  ligaments,  and 
from  the  outer  side  of  the  ulna,  and  is  inserted  into  the  external  and  anterior 
surface  of  the  radius.  It  turns  the  radius  outwards,  so  as  to  supinate  the 
hand. 

Extensor  ossis  metacarpi  pollicis,  or  abductor  pollicis  longus,  arises  from 
the  middle  of  the  posterior  part  of  the  ulna  and  posterior  surface  of  the 
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radhis,  and  is  inserted  by  two  tendons,  one  into  the  trapezium  bone,  the 
other  into  the  upper  and  back  part  of  the  metacarpal  bone  of  the  thumb.  It 
serves  to  extend  the  first  joint  of  the  thumb,  and  to  separate  it  from  tbe 
fingers.     It  also  assists  in  supination. 

Extensor  primi  internodii  pollicis,  or  extensor  minor,  arises  from  the 
back  port  of  the  ulna,  below  its  middle,  and  from  the  interosseous  ligament 
and  the  radius  ;  it  is  inserted  into  the  posterior  part  of  the  first  phalanx.  It 
serves  to  extend  the  second  joint  of  the  thumb,  and  to  assist  the  last  men- 
tioned muscle. 

Extensor  secundi  internodii  pollicis,  or  extensor  major,  arises  from  the 
posterior  surface  of  the  ulna,  above  its  centre,  and  from  the  interosseous 
membrane ;  it  is  inserted  into  the  posterior  part  of  the  second  or  last  pha- 
lanx ;  it  extends  the  last  phalanx  of  the  thumb  upon  the  first. 

Extensor  indicis,  or  indicator,  arises  from  the  middle  of  the  posterior 
surface  of  the  ulna  and  interosseous  membrane,  and  is  inserted  into  the 
second  and  third  phalanges  of  the  fore  finger.  It  assists  the  common  exten- 
sor, or  produces  the  extension  of  the  fore  finger  alone,  as  in  pointing. 

3.  MascLEB  OF  THE  Hand.  Thcsc  consist  principally  of  the  short  muscles 
of  the  thumb  and  of  the  little  finger,  of  the  lumbricalis,  and  of  the  interos- 
seous muscles. 

The  short  muscles  of  the  thumb  are  four  in  number,  abductor  pollicis, 
opponens  pollicis,  flexor  pollicis  brevis,  and  adductor  pollicis,  whose  names 
sufficiently  indicate  their  use. 

The  muscles  of  the  little  finger  are  three,  abductor  minimi  digiti,  flexor 
brevis  minimi  digiti,  and  adductor  or  opponens  minimi  digiti. 

The  palmaris  brevis  is  placed  just  below  the  skin,  at  the  inner  side  of  the 
pidm  of  the  hand;  it  consists  of  separate  fasciculi  which  arise  from  the 
anterior  ligament  of  the  wrist,  and  is  inserted  into  the  skin  and  fat  at  the 
inner  margin  of  the  hand.     It  is  used  in  hollowing  out  the  palm. 

The  lumbricales  are  four  in  number,  and  arise  from  the  radial  sides  oi 
the  tendons  of  the  flexor  profundus.  They  terminate  in  little  flat  tendons, 
which  are  inserted  into  the  tendinous  expansion  of  the  extensor  communis 
on  the  back  of  the  first  phalanx  of  each  finger ;  they  serve  to  bend  the  first 
phalanges. 

The  interosseous  muscles,  seven  in  number,  fill  up  the  interstices  of  the 
metacarpal  bones ;  four  belong  to  the  palm,  and  three  to  the  back  of  the 
hand.  They  arise  from  the  base  and  sides  of  the  metacarpal  bones,  and  are 
inserted  into  the  sides  of  the  first  phalanges,  and  into  the  tendinous  mem- 
brane on  the  back  part  of  the  fingers.  The  palmar  are  the  prior  indicis,  the 
posterior  indicis,  the  prior  annularis,  and  the  interosseus  digiti  auricularis. 
The  dorsal  are  the  prior  medii,  the  posterior  medii,  and  the  posterior  annu- 
laris, 

PL  124,  flg.  lö",  deltoides;  ",  pectoralis  major;  "  biceps;  **,  pronator 
teres ;  ",  flexor  sublimis  digitorum  ;  ^,  supinator  longus ;  ",  flexor  carpi  radi- 
alis. Fig.  16  *,  deltoides ;  \  triceps  ;  *,  extensor  digiti  minimi ;  *,  extensor  carpi 
ulnaris ;  '^  extensor  communis  digitorum ;  ">  abductor  pollicis  longus ;  ^,  ex- 
tensor pollicis  brevis ;  "  extensor  pollicis  longus ;  '^  external  interosseous 
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lliuscles;  ^*,  tendons  of  the  extensor  communis  digitorum.     Fi^.  17  ^  del- 
toides. 

PL  125,  ßg,  19 ",  biceps ;  ",  flexor  digitorum  communis  sublimia ; 
",  extensor  pollicis  longus.  Fig.  20*,  supra-spinatus ;  ^  infra-spinatus; 
•,  teres  minor ;  ",  triceps  extensor  cubiti ;  ",  brachialis  internus ;  ",  anoo- 
n£eus;  "  extensor  carpi  radialis;  *,  flexor  carpi  ulnaris;  ",  extensor  pollicis 
longus;  **,  indicator;  ",  abductor  polltcls  longus;  **,  extensor  pollicia 
brevis. 

PL  I:i6,^j£r' 20S  coraco-brachialis  ;  \  biceps;  ^\  flexor  digitorum  pro- 
fundus ;  'V  flexor  pollicis  longus.  Fig.  21  ^\  ancon^Bus ;  '*^'',  exterior  carpi 
radialis  longus  el  brevis. 

PL  127,  Jrg^  12  \  supra*spinatus ;  ',  infra-spiTiatus  ;  *  teres  minor;  *,  teres 
major  ;  \  end  of  Intif^siinus  dorsi.  Fig.  13  \  subscapularis;  V  biceps;  *,  ce- 
raco-brachialis  ;  \  brachialis  infemus  ;  *.  teres  major.  Fig.  14',  tendon 
of  the  triceps  :  \  brachialis  internus.  Fig.  J  5  ',  deltoid  ;  ',  common  tendon 
of  the  triceps;  ^^^*,  the  long,  the  external,  and  the  internal  portions; 
•,  anconeeus. 

PL  \28,  ßg.  4\  pronator  teres;  *,  flexor  carpi  radialis;  \  palmarii 
longus;  \  flexor  carpi  ulnaris  ;  \  supinator  longus;  \  flexor  digitorum 
communis.  Fig.  5\  flexor  digitorum  communis  sublimis;  *,  slit  for  the 
passage  of  the  flexor  profundus;  ',  supinator  longus;  \  lower  part  of  thft 
bracliialis  intr^rnus  ;  ',  tendon  of  the  biceps;  *,  palmar  ligament.  Fig.  e\ 
flexor  connnunis  digitorum  profundus;  ***,  flexor  pollicis  longus;  \  pro- 
nator quadratus;  \  and  *,  supinator  longus  et  brevis.  Fig.  7^  extensor 
digitorum  communis;  S  extensor  digiti  minimi;  ',  extensor  carpi  ulnaris; 
\  anconeus  ;  \  extensor  carpi  radialis  longus  et  brevis;  \  annular  ligrm^ent. 
Fig.  8\  supinator  brevis;  ',  anconeeus  reflected;  \  abductor  longus  pol- 
licis; *,  extensor  pollicia  brevis  ;  \  extensor  pollicis  longus;  *,  extensor  indicts. 
Fig*  9\  tendon  of  the  extensor  pollicis  lougus  ;  ',  tendon  of  the  palmaris 
longus;  \  tendon  of  the  flexor  carpi  ulnaris;  *,  abductor  pollicis  breviss 
\  opponens  pollicis  ;  \  flexor  pollicis  brevis  ;  ',  ahductor  pollicis  ;  \  palmarl« 
brevis;  *,  abductor  digiti  minimi ;  '\  flexor  brevis  digiti  minimi ;  ",  opponens 
digiti  minimi ;  "  internal  interosseous  muscle.  Fig,  10  ^■'■\  external  inter* 
of^seous  muscles* 

G.     Muscles  of  the  Inferior  Extremities. 

Each  inferior  extremity  is  connected  to  the  trunk  by  the  strong  tignmcnli 
of  the  hip  joint,  and  by  several  muscles  which  pass  from  the  pelvis  to  iht 
thigh  and  leg.  The  muscles  of  the  lower  extremities  may  be  conve- 
niently classed  into  those  of  the  pelvis  or  hip  joint,  thigh,  leg,  and  foot; 
those  of  the  thigh   are   arranged   into   posterior,  anterior,  external,   and 

internal. 

1.  MuscLKa  OP  TnE  Hip.  These  are  nine  in  number:  the  three  glu- 
tei, the   pyriformis,   the   gemini»  the  two  obturator»,  and   the   quadratm 

femoris. 

GltdfPus  mttximus  covers  the  greater  (^art  of  the  pelvis,  also  the  tippnr 
part  of  ihe  thigh  ;  it  is  somewhat  sqaare<  with  the  inferior  edge  thick  and 
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round,  and  covered  by  a  great  quantity  of  fat ;  this  forms  the  fold  of  the 
nates.  It  arises  from  the  posterior  fifth  of  the  crest  of  the  ilium,  from  the 
rough  surface  between  the  crest  and  the  superior  semicircular  ridge  of  this 
bone,  from  the  posterior  surface  of  the  sacrum,  and  from  the  sides  of  the 
coccyx.  The  flat  and  thick  tendon  of  this  muscle  is  inserted  into  a  rough 
ridge,  which  leads  from  the  trochanter  to  the  linea  aspera ;  also  into  the 
upper  third  of  that  line,  and  into  the  fascia  lata.  Use  :  to  extend  the  thigh, 
to  abduct  and  rotate  it  outwards,  and  to  support  and  extend  the  pelvis  and 
the  trunk  on  the  lower  extremity. 

GlutcBus  medius,  triangular,  and  thinner  than  the  last,  arises  from  the 
three  anterior  fourths  of  the  outer  edge  of  the  crest  of  the  ilium,  and  from 
the  surface  of  the  ilium,  and  is  inserted  into  the  upper  and  outer  part  of  the 
great  trochanter,  being  also  attached  anteriorly  to  the  tendon  of  the  glutseus 
maximus.  Use :  to  abduct  and  rotate  the  thigh,  and  to  maintain  the  pelvis 
in  equilibrium  on  the  femur. 

GlvicBus  minimus  arises  from  the  inferior  semicircular  ridge  on  the 
dorsum  of  the  ilium,  and  from  the  rough  surface  between  it  and  the  edge 
of  the  acetabulum.  The  fibres  converge  and  end  in  a  strong,  round, 
twisted  tendon,  which  is  inserted  into  the  upper  and  anterior  part  of  the 
great  trochanter.  Use :  similar  to  the  last.  It  also  strengthens  the  ilio- 
femoral articulation. 

Pyriformis  is  a  flattened  triangular  muscle,  the  base  at  the  sacrum 
within  the  pelvis,  the  apex  at  the  trochanter.  It  arises  within  the  pelvis, 
and  is  inserted  into  the  upper  part  of  the  digital  fossa  at  the  root  of 
the  great  trochanter.  Use :  to  abduct  the  thigh,  to  extend  and  rotate  it 
outwards. 

Gemelli,  two  smaller  muscles,  placed  behind  the  ilio-femoral  articula- 
tion, between  the  ischium  and  trochanter.  The  superior  arises  from  the 
spine  of  the  ischium,  and  is  inserted  into  the  upper  part  of  the  digital  fossa 
of  the  great  trochanter.  The  inferior  arises  from  the  upper  part  of  the 
tuber  ischii,  and  is  also  inserted  into  the  digital  fossa.  Use :  to  rotate  the 
tliigh  outwards  and  to  abduct  it. 

Obturator  internus  is  situated  partly  within  the  pelvis  and  partly  behind 
the  ilio-femoral  articulation.  It  arises  within  the  pelvis  from  the  superior 
surface  of  the  thyroid  ligament  and  from  the  circumference  of  the  thyroid 
foramen,  and  is  inserted  into  the  digital  fossa  of  the  great  trochanter.  Use: 
to  abduct  and  rotate  the  thigh  outwards;  also  to  act  on  the  capsular 
ligament. 

Quadratus  femoris  arises  from  the  external  surface  of  the  tuber  ischii, 
anterior  to  the  tendon  of  the  semi-membranosus.  It  is  inserted  into  the 
inferior  and  posterior  part  of  the  great  trochanter,  and  into  the  posterior 
inter- trochanteric  line.     Use :  to  adduct  and  rotate  the  thigh  outwards. 

Obturator  exiernus,  situated  at  the  upper,  posterior,  and  internal  portion 
of  the  thigh,  arises  from  the  inferior  surface  of  the  thyroid  or  obturator 
ligament,  and  from  the  surrounding  surfaces  of  the  pubes  and  ischium.  It 
18  inserted  into  the  lower  part  of  the  digital  fossa.  Use :  to  adduct  the 
tlügh  and  rotate  it  outward's. 
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2.  Muscles  of  the  fore  part  and  sides  of  the  Thigh.  These  are 
eleven  in  number. 

Tensor  vagincB  femoris  arises  from  the  exterior  internal  part  of  the 
anterior  superior  spinous  process  and  crest  of  the  ilium,  and  is  inserted  into 
a  duplicature  of  the  fascia  lata  on  the  outside  of  the  thigh,  about  three  or 
four  inches  below  the  great  trochanter.  Use  :  to  make  tense  the  fascia,  to 
compress  the  vastus  externus,  to  rotate  the  thigh  inwards,  and  to  assist  in 
flexing  and  abducting  it. 

Sartorius,  or  the  tailor's  muscle,  is  the  longest  muscle  in  the  body.  Thin 
and  flat,  like  a  ribbon,  it  is  situated  obliquely  along  the  anterior  and  inner 
side  of  the  thigh,  arising  from  the  anterior  superior  spine  of  the  ilium  and 
from  the  notch  below  that  process.  It  extends  obliquely  across  the  thigh 
to  its  inner  side,  and  descending  perpendicularly  to  the  knee,  it  passes 
behind  the  condyle  of  the  femur.  It  then  turns  forwards  and  outwards 
towards  the  inner  side  of  the  upper  end  of  the  tibia,  into  which  it  is  inserted 
below  the  tubercle.  Use  :  to  flex  the  leg  on  the  thigh  and  the  thigh  on  the 
pelvis,  to  cross  the  lower  extremities,  &c. 

Rectus  femoris  is  a  long  and  flat  muscle,  placed  vertically  on  the  fore 
part  of  the  thigh.  It  arises  by  two  tendons,  one  from  the  anterior  inferior 
spinous  process  of  the  ilium,  the  other  from  the  superior  and  external  border 
of  the  acetabulum.  These  soon  unite  into  a  strong  fleshy  belly  ending  in  a 
flat  tendon,  which  is  inserted  into  the  upper  edge  of  the  patella.  Use  :  to 
extend  the  leg  on  the  thigh  and  to  flex  the  leg  on  the  pelvis.  Its  action 
is  greatly  facilitated  by  the  patella,  which  enables  it  to  act  at  greater 
mechanical  advantage.  This  muscle  is  internally  united  to  three  others 
subjacent  to  it;  the  four,  in  fact,  form  a  single  quadriceps  muscle.  Of 
these  the  external  is  called  vastus  externus,  the  middle,  crureBUs,  and  the 
internal,  vastus  internus. 

The  vastus  externus  arises  from  the  root  and  anterior  part  of  the  great 
trochanter,  from  the  outer  edge  of  the  linea  aspera,  and  from  the  oblique 
ridge  which  leads  to  the  external  condyle.  It  is  inserted  into  the  external 
surface  of  the  tendon  of  the  rectus,  and  into  the  patella.  It  extends  the 
knee,  and  rotates  the  leg  outwards. 

Vastus  internus  arises  on  the  anterior  edge  of  the  femur,  and  is  inserted 
into  the  inner  edge  of  the  tendon  of  the  rectus  and  into  the  patella.  Use : 
to  extend  the  knee  and  turn  the  leg  a  little  inwards. 

CrurceuSy  between  the  two  last,  arises  from  the  anterior  and  external 
part  of  the  femur,  and  is  inserted  into  the  upper  and  anterior  edge  of  the 
patella.     It  assists  the  vasti  and  rectus  in  extending  the  leg. 

Gracilis,  situated  at  the  inner  side  of  the  thigh,  beneath  the  integuments 
and  fascifle,  arises  from  the  lower  half  of  the  symphysis  and  from  the 
inner  edge  of  the  descending  ramus  of  the  pubes.  It  is  inserted  into 
the  superior  part  of  the  internal  surface  of  the  tibia.  Use :  to  abduct 
the  leg  and  thigh,  to  bend  the  knee,  and  turn  the  leg  and  foot  in- 
wards. 

Pectinceus  arises  from  the  linea  innominata  and  the  convex  surface 
below  it  on  the  horizontal  ramus  of  the  pubes,  and  is  inserted  into  the 
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'rough  ridge  leading  from  the  lesser  trochanter  to  the  linea  aspera.     Use :  to 
adduct  and  flex  the  thigh  and  to  rotate  it  inwards. 

Triceps  adductor  femoris  consists  of  the  three  following  portions,  which 
pass  in  distinct  laminae  from  the  pelvis  to  the  thigh  : 

Adductor  longus,  flat  and  triangular,  situated  at  the  upper  and  internal 
part  of  the  thigh,  arising  from  the  anterior  surface  of  the  pubes,  and  inserted 
into  the  middle  third  of  the  linea  aspera. 

Adductor  brevis,  arising  from  the  anterioc  inferior  surface  of  the  pubes, 
and  inserted  into  the  superior  third  of  the  internal  root  of  the  linea 
aspera. 

Adductor  magnuSy  the  largest  and  longest  of  the  three,  arising  from  the 
anterior  surface  of  the  descending  ramus  of  the  pubes,  and  from  the  ramus 
of  the  ischium,  and  inserted  into  the  rough  ridge  leading  from  the  great 
trochanter  to  the  linea  aspera.  The  three  adductoi-s,  in  addition  to  adduct- 
ing  the  limb,  can  rotate  it  outwards.  They  also  serve  to  support  and 
steady  the  pelvis  on  the  thigh ;  likewise  to  flex  and  extend  the  thigh  on  the 
pelvis. 

8.  Muscles  op  the  back  part  op  the  Thigh.«  They  are  only  three  in 
number,  and  are  commonly  called  hamstrings;  the  semi-tendinosus  and 
semi-membranosus  form  the  inner,  the  biceps  the  outer  hamstring. 

Biceps  fiexor  cruris  consists  of  a  long  and  a  short  head.  The  former 
arises  from  the  outer  and  back  part  of  the  tuber  ischii  in  common  with  the 
semi-tendinosus,  and  about  the  inferior  third  of  the  thigh  it  joins  the  short 
head  which  arises  from  the  linea  aspera.  The  tendon  of  the  common 
muscle  descends  behind  the  knee,  then  turning  forwards  and  outwards,  is 
inserted  into  the  head  of  the  fibula.  Use :  to  flex  the  knee  joint,  to  extend 
the  thigh,  and  rotate  the  limb  outwards.  It  also  assists  in  raising  the  body 
when  bent  in,  and  in  maintaining  the  erect  posture. 

Semi-tendinosus  arises  from  the  tuberosity  of  the  ischium,  and  is  inserted 
into  the  anterior  angle  of  the  tibia  below  its  tubercle.  Use :  to  flex  the 
knee,  and  rotate  the  leg  inwards;  also  to  extend  the  thigh,  to  support 
the  pelvis,  and  prevent  the  trunk  from  bending  forwards. 

Semi-membranosus,  beneath  the  preceding,  arises  from  the  upper  and 
outer  part  of  the  tuber  ischii,  and  descending  ends  in  a  tendon,  which  passes 
behind  the  internal  condyle  and  divides  into  three  processes.  The  first  » 
inserted  into  the  external  condyle  of  the  femur ;  the  second  is  inserted  into 
the  posterior  part  of  the  tibia  and  fibula,  and  is  also  continuous  with  the 
deep  fascia  of  the  leg;  the  third  is  inserted  into  the  head  of  the  tibia. 
Use :  to  extend  the  thigh  on  the  leg,  to  flex  and  rotate  the  knee,  and  to 
strengthen  the  back  part  of  the  joint. 

4.  Muscles  of  the  akterior  akd  external  part  op  the  Leo.  The  muscles 
on  the  fore  part  of  the  teg  are  four  in  number,  viz.  the  tibialis  antictts, 
extensor  pollicis,  extensor  communis  digitorum,  and  peroneeus  tertiiB. 
Those  on  the  outer  side  of  the  leg  are  the  peronaeus  longus  and  brevis. 

Tibialis  anticus,  on  the  outer  side  and  next  to  the  tibia,  arises  from  the 
outer  part  of  the  superior  two  thirds  of  the  tibia,  from  the  head  of  the  fibula, 
and  from  the  interosseous  ligament ;  it  is  inserted  into  the  inner  side  of  Hie 
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great  or  internal  cuneifornn  bone,  äs  also  into  the  base  of  the  great  toe. 
Use :  to  flex  the  ankle,  to  addact  the  foot,  to  tarn  the  toes  inwards,  and  to 
support  the  leg  when  standing. 

Extensor  digitorum  longus  arises  from  the  external  part  of  the  head  of 
the  tibia,  and  from  the  upper  part  of  the  fibula,  and  is  inserted  by  four 
tendons  into  the  back  of  the  last  phalanx  of  each  toe  (except  the  great  toe). 
Use  :  to  extend  the  toes  and  flex  the  ankle. 

Extensor  poinds  proprius  arises  from  the  inner  edge  of  the  middle  third 
of  the  fibula  and  is  inserted  by  two  tendinous  fasciculi,  one  into  the  base 
of  the  first  phalanx,  and  the  other  into  the  base  of  the  second  or  last  phalanx 
of  the  great  toe.     Use  :  to  extend  the  great  toe  and  flex  the  ankle. 

Peronceus  tertius  or  anticus  arises  from  the  anterior  surface  of  the  lower 
half  of  the  fibula,  and  is  inserted  into  the  base  of  the  fifth  metatarsal  bone. 
Use:  to  extend  the  little  toe,  to  flex  the  ankle,  and  to  raise  the  outer  edge 
of  the  foot. 

Peronceus  longus  arises  from  the  head  of  the  fibula  and  from  the  adjacent 
surface*  of  the  tibia;  it  is  inserted  into  the  outer  side  of  the  metatarsal  bone 
of  the  great  toe  and  into  the  adjacent  sesamoid  bone.  Use  :  to  extend  the 
ankle  joint,  to  press  the  great  toe  against  the  ground  as  in  walking,  and  to 
turn  the  foot  outwards. 

Peronceus  brevis  arises  from  the  lower  half  of  the  fibula,  and  is  inserted 
into  the  base  of  the  metatarsal  bone  of  the  little  toe  and  into  the  os  cuboides. 
It  is  similar  to  the  last  in  its  uses. 

5.  Muscles  of  the  back  part  of  the  Leg.  These  are  seven  in  number, 
arranged  in  a  superficial  and  a  deep  layer;  the  former  consists  of  the 
gastrocnemius,  soleus,  and  plantaris ;  the  latter,  of  the  tibialis  posticus, 
flexor  pollicis  longus,  flexor  digitorum  communis,  and  poplitaeus. 

Gastrocnemius  arises  by  two  heads,  one  from  a  digital  depression  on  the 
upper  and  back  part  of  the  internal  condyle  of  the  femur,  the  other  from 
above  the  external  condyle.  The  two  fleshy  bellies  form  the  calf  of  the 
leg,  these  ending  in  a  broad  flat  tendon  about  the  middle  of  the  limif,  which 
with  the  tendon  of  the  subjacent  solaeus  is  inserted  into  the  lower  and  back 
part  of  the  os  calcis,  as  the  tendo  achillis.  Use  :  to  extend  the  ankle  joint, 
and  to  throw  the  whole  weight  of  the  body  forward  on  the  toes  as  in  pro- 
gression. 

Plantaris  arises  from  the  back  part  of  the  femur,  above  the  external  con- 
dyle and  from  the  posterior  ligament  of  the  knee ;  it  is  inserted  into  the 
OS  calcis  a  little  anterior  to  the  tendo  achillis.  Use :  to  extend  the  foot  and 
turn  it  inwards  ;  also  to  flex  the  knee. 

SolcBus  arises  from  the  back  part  of  the  tibia  and  fibula  by  two  slightly 
developed  heads,  and  is  inserted  into  the  os  calcis  by  the  tendo  achillias 
common  to  it  and  the  gastrocnemius.  It  assists  in  extending  the  ankle,  but 
can  exert  no  influence  on  the  knee  joint. 

PoplitCBus  arises  from  a  depression  on  the  external  surface  of  the  out6l* 
condyle,  and  is  inserted  into  a  flat  triangular  surface  which  occupies  tht 
superior  fifth  of  the  posterior  surface  of  the  tibia.  Use  :  to  bend  the  knee» 
and  when  bent  to  tVvist  the  foot  inwards. 
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•  Flexor  digitorum  perforans  arises  from  the  posterior  flat  surface  of  the 
tibia,  and  is  inserted  by  four  tendons  into  the  base  of  the  last  phalanx  of 
each  of  the  four  lesser  toes.  Use  :  to  flex  the  metatarsus  and  all  the 
phalanges  of  the  toes. 

Tibialis  posticus  arises  from  the  posterior  and  internal  part  of  the  fibula, 
and  is  inserted  into  a  tuberosity  on  the  inferior  and  internal  part  of  the 
OS  naviculare.  Use :  to  extend  the  ankle,  and  to  raise  the  inner  edge  of 
the  foot  from  the  ground. 

Flexor  poinds  longus  arises  mainly  from  the  two  inferior  thirds  of  the 
fibula,  and  is  inserted  into  the  base  of  the  last  phalanx  of  the  great  toe. 
Use  :  to  flex  this  toe,  to  extend  the  ankle,  and  to  adduct  the  foot. 

6.  Muscles  of  the  Foot.  There  is  but  one  muscle  in  the  upper  surface 
of  the  foot,  the  extensor  digitorum  brevis.  Those  in  the  sole  of  the  foot  are 
very  numerous,  and  may  be  divided  into  four  laminae.  The  muscles  of  the 
first  lamina  are,  the  abductor  pollicis,  flexor  digitorum  brevis,  and  abductor 
minimi  digiti ;  in  the  second  layer  are  the  long  flexor  tendons,  the  accessory 
muscle,  and  the  lumbricalis.  The  third  layer  consists  of  the  flexor  pollicis 
brevis,  adductor  pollicis,  transversalis  pedis,  and  flexor  minimi  digiti.  In 
the  fourth  are  the  interosseous  and  the  tendon  of  the  peronaeus  longus. 

Extensor  digitorum  brevis  arises  from  the  upper  part  of  the  os  calcis, 
from  the  cuboid  bone,  the  astragalus,  and  the  annular  ligament ;  it  ends  in 
four  tendons,  which  are  inserted  into  the  upper  part  of  all  the  four  large 
toes.  It  serves  to  extend  the  toes  and  to  rotate  the  anterior  part  of  the  foot 
outwards. 

Abductor  pollicis  arises  mainly  from  the  inner  part  of  the  os  calcis,  and 
is  inserted  into  the  internal  sesamoid  bone,  and  into  the  internal  side  of  the 
first  phalanx  of  the  great  toe.  It  serves  to  flex  the  great  toe  and  to  separate 
it  from  the  rest. 

Flexor  digitorum  brevis  perforaius  arises  from  the  inferior  and  internal 
part  of  the  os  calcis,  and  about  the  middle  of  the  foot  divides  into  four 
muscles,  each  ending  in  tendons.  Each  tendon  is  perforated  by  the  long 
flexor  tendon,  and  is  ultimately  inserted  into  the  lateral  borders  of  the  second 
phalanges.  It  assists  to  preserve  the  arch  of  the  foot  and  helps  the  long 
flexor  muscle. 

Abductor  minimi  digiti  arises  principally  from  the  outer  side  of  the 
OS  calcis,  and  is  inserted  into  the  outer  side  of  the  base  of  the  first  phalanx 
of  the  little  toe  and  into  the  adjoining  surface  of  the  metatarsal  bones.  It 
flexes  the  little  toe  and  separates  it  from  the  others. 

Accessorius  arises  bifurcated  from  the  inferior  and  lateral  borders  of  the 
OS  calcis,  and  is  inserted  into  the  upper  and  outer  part  of  the  tendon  of  the 
flexor  digitorum  longus  just  before  it  divides.  It  assists  the  long  flexor,  and 
counteracts  its  obliquity. 

•  Lumbricales  are  four  small  muscles  which  arise  from  the  angles  between 
the  tendons  of  the  flexor  digitorum  longus ;  each  is  inserted  into  the  internal 
side  of  the  first  phalanx  of  the  four  toes,  there  being  none  for  the  great  toe. 
They  adduct  and  assist  in  flexing  the  four  toes. 

Flexor  pollicis  brevis  arises  from  the  anterior  inferior  part  of  the  os  calcis^ 
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and  from  the  cuboid  and  external  cuneiform  bone,  and  passing  forwards  is 
divided  into  two  tendons  inserted  into  the  sesamoid  bones  beneath  the  firsr 
phalanx  of  the  great  toe.  It  flexes  the  first  joint  of  the  great  toe,  and 
approximates  this  toe  to  the  others. 

Adductor  pollicis  arises  from  the  calcaneo-cuboid  ligament  and  from  the 
base  of  the  second,  third,  and  fourth  metatarsal  bones ;  it  is  inserted  into 
the  external  sesamoid  bone.  It  draws  the  great  toe  outwards  towards  the 
others,  and  flexes  it  so  as  to  bring  it  beneath  them. 

Transversalis  pedis  arises  by  distinct  slips  from  the  anterior  extremities 
of  the  four  external  metatarsal  bones.  It  is  inserted  into  the  external 
sesamoid  bone  of  the  great  toe  along  with  the  last  mentioned.  It  approxi- 
mates the  toes  and  contracts  the  arch  of  the  foot. 

Flexor  brevis  minimi  digiti  arises  from  the  cuboid  and  fifth  metatarsal 
bones,  and  is  inserted  into  the  inner  side  of  the  base  of  the  first  phalanx  of 
the  little  toe,  which  it  serves  to  flex  and  adduct. 

The  interossei  muscles  are  seven  in  number ;  three  are  seen  on  the  sole 
and  four  on  the  dorsum.  The  inferior  are  adductor  medii  digiti,  adductor 
quarti  digiti,  and  adductor  minimi  digiti.  They  arise  from  between  the 
metatarsal  bones  of  the  four  external  toes,  and  are  inserted  into  the  inner 
side  of  the  base  of  the  first  phalanx  of  the  three  lesser  toes.  The  superior 
interossei  are  all  abductors,  viz.  internus  digiti  secundi,  extemus  digiti 
secundi,  abductor  digiti  medii,  and  abductor  digiti  quarti, 

PL  124,  ßg.  15",  tensor  vaginae  femoris;  ",  pectinaeus;  ",  sartorius; 
•*,  gracilis  ;  ",  rectus  femoris  ;  **,  ligamentum  patellae  ;  **,  extensor  digitorum 
communis  ;  ",  tibialis  anticus.  Fig,  16  ",  glutaeus  maximus ;  ",  gracilis ; 
'•,  vastus  extemus  ;  *•,  biceps  flexor  cruris  ;  ",  gastrocnemius. 

Pi  125,  fig.  19",  extremity  of  the  psoas  and  iliacus  extemus;  •*.  adduc- 
tor brevis ;  ",  adductor  longus ;  *\  crureeus  ;  ",  vastus  externus ;  ",  vastus 
internus  ;  **,  extensor  digitorum  communis ;  **,  extensor  longus  pollicis. 
F^g*  20   ,  plantaris  ;  ",  solaeus  ;  ",  tendon  of  the  gastrocnemius. 

PL  126,  fig.  20  ",  quadratus  lumborum ;  *,  psoas  parvus  ;  ",  psoas  magnus ; 
•*,  iliacus  internus ;  **,  adductor  brevis ;  •*,  adductor  longus ;  •*,  adductor 
raagnus  ;  *,  gracilis.  FHg.  21 :  *,  glutaeus  minimus  ;  ",  obturator  internus; 
",  obturator  externus  ;  »*,  adductor  magnus;  ",  poplitseus ;  •*,  flexor  digito- 
rum communis ;  **,  flexor  pollicis  longus ;  **,  peroneeus  longus ;  **,  peronaeus 
brevis;  ^^,  tibialis  posticus. 

PL  128,  fig.  11  \  glutaeus  maximus;  \  glutaeus  medius.  FHg.  12 \ 
glutaeus  medius;  •,  pyriformis;  *,  tendon  of  the  obturator  internus; 
\  quadratus  femoris ;  *,  section  of  the  tendon  of  the  glutaeus  maximus. 
F^.  IS\  section  of  the  pyriformis;  \  glutaeus  minimus;  ',  obturator 
internus ;  \  quadratus  femoris ;  *,  adductor  femoris ;  *,  biceps  flexor  cru- 
ris ;  \  semi-tendinosus  ;  ',  semi-membranosus.  Fig.  14  \  psoas  n^agnus, 
\  iliacus  internus  (both  in  section);  ',  sartorius ;  ^  tensor  vaginae  femoris ; 
•,  rectus ;  *,  vastus  externus ; ',  pectinaeus ;  ',  adductor  longus ;  •,  gracilis.  ' 
FHg.  15  S  the  four  extensors  of  the  leg,  the  rectus  supposed  to  be  cut  off; 
9  adductor  brevis ;  ',  adductor  magnus ;  ^  obturator  extemus.  FHg.  16  \ 
tibialis  anticus ;  \  extensor  pollicis  longus ;   *,  extensor  digitomm  oom- 
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munis;  ^  and  *,  peroneus  longus;  '  and  ^  peroneus  brevis;  *,  extensor 
communis  brevis ;  ''  and  \  peroneus  tertius ;  '^  annular  ligament  on  th^ 
back  of  the  foot.  Fig.  17*,  flexor  digitorum  brevis;  ',  abductor  pollicis; 
',  flexor  pollicis  brevis ;  *,  abductor  digiti  minimi ;  *,  flexor  brevis  digiti 
minimi.  Fig.  18  \  flexor  pollicis  In'evis ;  *,  adductor  pollicis ; ',  transver- 
salis  plantalis ;  ^  tendon  of  the  peroneus  iongus.  Fig.  10,  interosseous 
muscles  of  the  back  of  the  foot. 


III.  THB  VASCULAR  SYSTEM. 

(ANGEIOLOGY.) 

The  Vascular  System  consists  of  membranous  ramifying  tubes,  which 
conduct  either  blood  or  fluids  to  be  added  to  the  blood  for  the  sake  of 
restoring  to  it  the  materials  necessary  for  its  normal  functions.  The  blood, 
from  which  is  derived  the  material  of  life  and  growth,  is  furnished  by  the 
food  taken  into  the  stomach,  which  after  undergoing  certain  operations^ 
subsequently  to  be  explained,  and  after  being  strained  through  exceedingly 
fine  tubes  called  lacteals,  is  introduced  into  the  general  circulation  by  the 
thoracic  duct.  The  blood  circulates  through  all  parts  of  the  body  mainly 
by  the  impulsion  of  a  central  engine,  the  heart,  which  continues  pulsating 
at  regular  intervals  during  the  entire  life  of  the  animal.  Vessels  which 
conduct  blood  from  the  heart  are  known  as  arteries,  while  those  which 
bring  it  back  again  are  veins.  The  former  are  distinguishable  from  the 
latter  by  their  exhibiting  the  phenonr>ena  of  pulse.  The  arteries  pass  to  all 
parts  of  the  body,  dividing  and  subdividing  continually  as  they  recede  from 
the  heart,  until  finally  they  end  in  ramifications  so  fine  as  only  to  be  appre- 
ciable by  the  microscope.  These  terminal  branches  are  called  capillat^ies. 
The  capillaries  are  continued  into  the  veins,  which  present  an  appearance 
much  like  that  of  the  arteries,  viz.  a  tree  excessively  ramifying,  with  the 
trunk  resting  on  the  heart,  asd  the  branches  ending  in  the  capillaries,  which 
latter  thus  constitute  the  peripherieal  medium  of  communication  between 
the  arteries  and  the  veins.  The  blood  proceeds  from  the  heart  through  the 
arteries  to  the  capillaries,  where  it  undergoes  certain  changes ;  passing  into 
the  veins  from  these,  it  again  reaches  the  heart,  thus  performing  a  round 
known  as  the  circulation  of  the  blood.  The  nutritious  particles  of  the  blood 
pass  through  the  thin  walls  of  the  capitlarij&s  into  the  various  tissues,  for  the 
sake  of  supplying  the  wear  and  tear  of  ai^imai  life ;  the  dead  or  eflfete  por- 
tions are  taken  up  in  the  ataie  of  lymph  by  ajaotber  set  of  vessels  called 
lymphatics,  which  discbai^e  their  conM^n^  f^to  the  veins«  ultimately  to  be 
subjected  to  certain  influences  whiel^  prepare  tbem  for  again  playing  their 
part  in  the  general  cipeitlaliM.  Tb»  cJiyUferou«  syst«^  is  clo^ly  allied  to 
the  lymphatic.  This  coAstaia  of  ex,ee^i:ir#|y  mii^nU/^  PW^»  whiph  extei^ 
from  the  intestines  to  the  Utarneic  dpAt,  9J»4  af#  ^ßi  lact^jgj^  oi^  ^qo««t 
of  their  white  appearai»30  whe9  diftwd^d  W^  tim  Vi^like  qbj^ 
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The  blood,  when  returned  from  the  capillaries  through  the  veins,  is  no 
longer  fit  for  the  purposes  of  life,  and  must  accordingly  be  purified»  or  freed 
from  the  dead  matters  with  which  it  is  loaded.  This  purification  is  mainly 
efl^ted  through  the  instrumentality  of  the  lungs,  in  which  the  venous  blood 
comes  in  contact  with  the  atmosphere  and  constitutes  respiration.  In  the 
Iqngs,  the  oxygen  of  the  air  is  absorbed  by  the  blood,  and  uniting  with  the 
superabundant  carbon,  forms  carbonic  acid,  which,  as  a  gas,  may  be 
exhaled.  The  accession  of  oxygen  converts  the  dark  venous  blood  into  the 
bright  red  arterial,  which  again  returning  to  the  heart,  is  impelled  into  the 
arteries  as  before.  This  union  of  the  carbon  of  the  blood  with  oxygen 
absorbed  from  the  air,  take^  place  not  only  in  the  lungs  but  in  the  blood- 
vessels. The  circulation  of  the  blood  through  the  arteries,  capillaries,  and 
veins,  is  known  as  the  greater  or  systematic  circulation,  that  through  the 
lungs  being  the  lesser  or  pulmonic. 


I.  Special  Anatomy  of  thb  Hbart. 

The  central  organ  of  the  vascular  system,  the  heart,  is  a  hollow,  irregu- 
larly conical  body,  slightly  flattened  posteriorly,  and  so  situated  in  the  tho- 
racic cavity  between  the  two  lungs,  as  that  its  base  from  which  the  blood- 
vessels arise  is  superior,  and  the  apex  directed  downwards  and  to  the  left. 

The  heart  does  not  lie  loose  in  the  thorax,  but  is  inclosed  in  a  membra- 
nous bag  called  the  pericardium.  The  external  or  fibrous  layer  is  closely 
united  to  the  pleura  or  lining  membrane  of  the  thorax,  and  to  the 
mediastinum,  a  nearly  vertical  partition  formed  by  the  juxtaposition  of  the 
pleur«  of  opposite  sides.  Although,  on  the  whole,  of  similar  shape  to  the 
heart,  it  is  yet  inverted,  the  apex  being  superior  and  the  base  inferior. 
Below  it  is  firmly  united  to  the  tendon  of  the  diaphragm.  It  consists 
essentially  of  two  layers,  an  external  or  fibrous,  and  an  internal  or  serous. 
The  serous  layer  is  reflected  over  the  heart,  and  secretes  a  thin  yellowish 
fluid,  the  liquor  pericardii,  which  lubricates  the  heart,  and  permits  it  to 
play  freely  within  its  pericardium.  The  amount  of  this  liquor  when  in 
health  seldom  exceeds  a  teaspoonful. 

The  heart  is  a  strong  muscular  bag,  divided  into  two  compartments,  two 
auricles  and  two  ventricles.  On  looking  at  it  from  before,  there  will  be 
seen  a  longitudinal  furrow,  sulcus  longitudinalis,  which  divides  it  into  right 
and  left  portions ;  this  furrow  corresponds  to  the  internal  partition  dividing 
the  right  auricle  and  ventricle  from  the  left  auricle  and  ventricle.  A  second 
furrow,  sulcus  transversalis  or  coronulis,  intersects  the  first  at  right  angles» 
and  marks  the  partition  between  the  right  and  left  auricle  and  the  right 
and  left  ventricle.  The  two  auricles  form  the  base  of  the  heart,  the  ventri* 
cles  constituting  its  body ;  and  the  anterior  end  of  the  left  ventricle,  by  being 
extended  sooiewhat  beyond  the  right,  forms  the  apex.  The  auricles  are  in 
immediate  connexion  with  the  great  venous  trunks;  the  right  with  the 
two  venae  cavs,  the  left  with  the  pulmonary  veins,  all  of  which  conduct 
blood  to  the  heart 
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The  interior  of  the  heart  is  provided  with  a  serous  layer  or  membrane,  as 
well  as  the  exterior.  This,  which  is  known  as  the  endocardium,  not  only 
constitutes  a  smooth  lining  to  the  cavities  of  the  heart,  and  thus  greatly 
facilitates  the  passage  of  the  blood,  but,  by  its  duplicatures,  it  forms  the 
valves  which  are  situated  in  the  openings  in  the  heart,  and  regulate  the  pro- 
per flow  of  the  blood.  Starting  from  the  entrance  of  the  two  venae  cavae, 
it  enters  the  right  auricle,  and  there  forms  the  eustachian  and  coronary 
valves  ;  passing  through  the  opening  between  the  right  auricle  and  ventricle, 
it  increases  in  density,  and  forms  the  loose  pendulous  tricuspid  valve. 
Approaching  the  orifice  of  the  pulmonary  artery,  it  assists  in  forming  the 
sigmoid  valves,  and  becomes  continued  into  the  lining  internal  coat  of  that 
vessel  and  its  ramifications.  In  like  manner,  through  the  left  cavities  of  the 
heart  we  can  trace  it  from  the  pulmonary  veins  into  the  left  auricle,  thence 
into  the  left  ventricle  and  aorta,  forming  in  its  course  the  mitral  and  semi- 
lunar valves. 

On  removing  the  serous  investment  of  the  exterior  of  the  heart,  we  come 
to  the  muscular  tissue,  which  will  be  seen  to  be  much  thicker  over  the  ven- 
tricles than  over  the  auricles,  and  over  the  left  ventricle  than  over  the  right. 

Considering,  in  the  next  place,  the  individual  cavities  of  the  heart,  we 
commence  with  the  right  auricle.  This  constitutes  an  oblong  cuboidal 
cavity,  joined  at  its  posterior  superior  angle  by  the  descending  vena  cava, 
and  at  its  posterior  inferior  angle  by  the  ascending  vena  cava.  The  struc- 
ture of  the  auricle  between  these  two  points  appears  to  be  only  a  continuation 
of  that  of  the  veins.  In  front  of  this  continuation  of  the  two  veins  the 
auricle  is  dilated  into  a  pouch,  called  its  sinus,  the  upper  extremity  of  which 
is  elongated  into  a  process  with  indented  edges,  somewhat  resembling  the 
ear  of  an  animal,  whence  the  term  auricle.  About  midway  between  the 
orifices  of  the  two  vense  cavae  is  seen  a  transverse  prominence,  the  tubercu- 
lum  Loweri.  This  cavity  is  separated  from  the  left  auricle  by  a  thin  partition 
common  to  the  two  auricles.  On  the  septum  or  partition,  below  its  middle, 
is  a  superficial  circular  depression,  the  fossa  ovalis,  surrounded  by  an 
elevated  margin,  called  the  annulus.  In  the  foetus,  before  birth,  this  fossa 
is  occupied  by  a  hole,  foramen  ovale,  through  which  the  blood  passes 
directly  from  the  right  to  the  left  auricle,  without  first  going  through  the 
lungs. 

Just  below  the  fossa  ovalis  is  seen  the  Eustachian  valve,  which  in  the 
foetus  serves  to  direct  the  blood  to  the  foramen  ovale;  in  the  adult  it 
appears  to  oppose  the  reflux  of  blood  into  the  ascending  vena  cava  at  the 
lower  part  of  the  right  auricle ;  to  the  left  of  the  Eustachian  valve  is  seen 
the  orifice  of  the  large  coronary  vein  of  the  heart,  protected  by  a  small 
semilunar  valve,  valvula  Thebesn.  Between  the  right  auricle  and  ventricle 
is  a  round  hole,  about  an  inch  in  diameter,  called  the  ostium  venosum,  or 
right  auriculo-ventricular  opening,  for  the  passage  of  the  blood.  This  is 
surrounded  by  a  dense  white  line,  designated  as  the  right  tendon  of  the 
heart. 

The  walls  of  the  right  auricle  are  formed  by  muscular  fibres.  On  the 
sinus  these  are  collected  into  small  transverse  fasciculi,  called  musmiliptcH» 
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nati,  which  leave  between  them  deep  interstices,  in  which  the  external  and 
internal  membranes  of  the  heart  come  in  contact. 

The  right  ventricle.  This  forms  the  greater  part  of  the  anterior  surface 
of  the  heart,  and  is  separated  posteriorly  from  ihe  left  ventricle  by  a  thick 
septum.  The  internal  suifaee  of  the  cavity  of  the  right  ventricle  is  covered 
by  muscular  fasciculi,  known  as  the  cotumnm  cat^ece,  some  of  them  passing 
from  one  side  to  the  other,  and  others  contributing  to  the  valvular  arrauge- 
njent  between  the  right  auricle  and  ventricle»  These,  cjilled  ckordm  U^ndi- 
ne€E,  pass  to  the  edge  of  the  tricuspid  t^ahe,  which  arises  from  around  the 
margins  of  the  ostiun^  and  projects  into  the  cavity  of  the  ventricle. 

The  opening  for  the  pulmonary  artery  is  situated  above  the  ostium  veno- 
sum.  It  is  round,  and  about  an  inch  in  diameter,  and  furnished  with  three 
valves,  called  sc7Jiilunar  and  sigmoid,  which  are  capable  of  comptciely 
closing  this  orifice,  should  the  blood  flow  back  from  the  pulmonary  artery, 
but  which  lie  close  pressed  to  the  sides  when  the  current  is  in  its  normal 
direction.  Through  the  pulmonary  artery  venous  blood  is  carried  to  the 
lungs. 

The  blood,  after  circulating  through  the  lungs,  is  returned  by  the  pulmo- 
nary veins  into  the  left  auricle,  at  the  anterior  inferior  side  of  which  is  seen 
the  left  aurieulo-ventricular  oi>ening,  or  the  communication  with  the  left 
ventricle,  about  an  inch  in  diameter.  This,  like  the  right  auricle,  is  consti- 
tuted by  a  sinus  venosus  and  auricular  appendage. 

The  left  ventricle  constitutes  the  principal  bulk  of  the  heart,  and  its  walls 
are  nearly  three  times  as  thick  as  those  of  the  right  ventricle.  Its  internal 
surface  is  roughened  by  the  same  columuee  carneee  as  the  right.  The  ostium 
venosum,  or  opening  between  the  left  ventricle  and  auricle,  is  on  the  »idd 
also  fortified  by  a  valvular  arrangement,  the  mitral  v^alve,  which  prevent» 
the  reflux  of  blood.  It  is  retained  in  ihe  left  ventricular  cavity  by  chord® 
tendineee.  Close  to  the  ostium  is  the  opening  for  the  aorta,  guarded  by 
three  semilunar  valves,  very  similar  in  arrangement  to  those  of  the  pulmo- 
nary artery,  being,  however»  stronger. 

Fnsmge  of  hhod  through  the  heart.  By  the  alternate  contraction  and 
dilation  of  the  diflierent  chambers  of  the  heart,  the  blood  is  caused  to  circulate 
through  it  and  the  bloodvessels  proceeding  from  it.  The  right  and  left 
ventricles  contract,  while  the  two  auricles  expand,  and  vice  versa ;  contrac- 
tion of  the  ventricles  being  known  as  the  si/stole,  and  their  dilation  the  dioi- 
tok.  Commencing  with  the  right  side  of  the  heart,  we  find  that  when  the 
auricle  contracts,  the  blood  is  forced  towards  the  aurieulo-ventricular  open- 
ing, and  backwards  into  the  venae  cavte.  The  simultaneous  expansion  of 
the  right  ventricle^  however,  afTords  a  free  passage  for  the  blood  from  the 
right  auricle,  which  accordingly  rushes  through  the  ostium.  The  ventricle 
now  contracting,  forces  the  blood  towards  the  ostium,  and  towards  the  pul- 
monary artery.  Through  the  former  it  cannot  pass,  by  reason  of  the 
tricuspid  valve;  and  as  the  semilunar  valves  at  the  entrance  of  the  pulmo- 
nary artery  afford  no  impediment,  the  blood  is  drawn  into  the  lungs. 
Simultaneously  with  this  contraction  of  the  ventricles,  the  right  auricle 
dilates  and  becomes  filled  with  fresh  venous  blood  from  the  vcnte  cavie, 
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80  ANTIIKOPOLOGY. 

The  blood,  after  passing  through  the  lungs,  is  brought  back  to  the  left  auri- 
cle, which,  contracting  at  the  moment  when  the  left  ventricle  is  expanding, 
forces  the  blood  into  the  left  ventricle.  The  contraction  of  this  ventricle 
drives  the  blood  into  the  aorta,  its  reflux  into  the  auricle  being  prevented 
by  the  mitral  valve.  The  semilunar  valves  of  the  pulmonary  artery  and 
aorta  prevent  the  reflux  of  blood  into  their  respective  ventricles. 

Pi.  ISO,  fig.  1,  right  half  of  the  heart  from  before  ;  *,  right  auricle  ;  *,  right 
ventricle.  Fig,  2,  left  half  of  the  heart  from  before ;  *,  left  auricle ;  *,  left 
ventricle.  Fig.  4,  larynx,  trachea,  pericardium,  and  lungs ;  ',  pericardium. 
Fig,  5,  heart  from  before ;  S  right  sinus ;  *,  right  auricular  appendage  (the 
two  constituting  the  auricle) ;  ',  .superior  vena  cava ;  *,  inferior  vena  cava ; 
***,  left  sinus  and  appendage,  or  left  auricle;  '••,  pulmonary  veins  ;*,  sul- 
cus transversalis ;  *•,  longituJinal  furrow  or  Assure;  ",  right  ventricle; 
",  pulmonary  artery  ;  ",  left  ventricle  ;  **,  aorta.  Fig,  6,  section  of  the 
right  half  of  the  heart :  *,  right  auricle  ;  *,  fossa  ovalis  ;  *,  Eustachian 
valve ;  *,  opening  of  the  great  coronary  vein  with  the  valvula  Thebesii ; 
^  right  ventricle  with  its  column»  carneae  ;  *,  a  point  of  the  tricuspid 
valve*  with  the  chordae  tendinese  ;  \  pulmonary  artery  with  two  of  the 
semilunar  valves.  Fig,  7,  section  of  the  left  half  of  the  heart :  \  left 
auricle  with  the  openings  of  the  pulmonary  veins  ;  *,  left  ventricle  ; 
*,  mitral  valves  ;  *,  aorta  with  two  semilunar  valves.  Fig,  8,  direction 
of  the  muscular  fibres  of  the  heart :  ***»*,  fibres  of  the  auricles ;  *,  fibres 
of  the  ventricles ;  ',  openings  for  the  large  vessels  of  the  heart ;  *,  place 
where  the  fibres  twist  round  each  other  at  the  apex,  to  become  united 
with  the  deep  layers ;  ^  place  where  the  superficial  anterior  and  posterior 
fibres  interlace  and  become  united  with  the  deep  fibres ;  *>  *,  openings  of 
the  pulmonary  artery  and  aorta. 


2,   Special  Anatomy  of  the  AtTSRiBs. 

The  ttorta,  situated  on  the  base  of  the  heart,  may  be  considered  as  the 
main  trunk  of  a  tree,  whose  ramifications  ever  increasing  constitute  the 
arteries,  the  ultimate  branches  being  the  capillaries.  The  various  arterial 
divisions  are  named  partly  from  their  regional  situation,  as  subclavian, 
axillary,  &c.,  partly  from  their  relative  position,  as  deep  or  superficial, 
and  partly  from  their  distinction,  as  cerebral,  ophthalmic,  &c.  The 
names  "  aorta"  and  "  artery"  show  the  opinion  entertained  by  the 
ancients  with  respect  to  their  functions)  being  supposed  to  conduct  vital 
air  exclusively,  from  being  found  empty  of  blood  after  death,  yet  still 
distended. 

The  arterial  tubes  are  of  a  dense  structure,  and  when  empty  preserve 
their  form  without  collapsing.  They  are  composed  of  three  principal  coats 
or  tissues.  The  first  or  external  is  fibro-cellular,  strong  and  resisting,  and 
connects  the  vessels  with  the  surrounding  parts.  The  second,  or  middle^  or 
proper  coat  of  the  arteries  is  thickest,  and  consists  of  yellowish  and  rather 
dry  fibres,  elastic  but  not  brittle ;  although  circular  they  do  not  form  o<Hii- 
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plete  rings.  By  the  aid  of  the  microscope,  this  coat  may  be  divided  into 
three  laminae:  an  external,  thin,  elastic,  and  yellow;  a  middle,  composed 
of  circular  fibres  similar  to  those  of  unstriped  involuntary  muscle  ;  and  an 
internal,  similar  to  the  last,  but  with  the  fibres  longitudinal.  The  internal 
coat  of  an  artery  is  smooth  and  polished,  and  may  be  subdivided  into  two 
laminae,  the  internal  composed  of  tesselated  epithelium,  and  resting  on  a 
basement  membrane  with  longitudinal  and  internal  fibi*es.  Although  the 
external  system  is  devoid  of  exact  symmetry,  yet,  with  a  few  exceptions, 
one  description  will  apply  to  either  side.  Arteries  are  all  supplied  with 
nutrient  vessels  and  nerves  from  the  adjacent  parts. 

Ä,  The  Arch  of  the  Aorta. 

The  aorta,  arising  from  the  superior  posterior  end  of  the  left  ventricle, 
passes  beneath  the  pulmonary  artery,  and  is  entirely  concealed  in  front  by 
it.  Keeping  to  the  right,  it  emerges  at  the  base  of  the  heart,  between  the 
right  auricle  and  the  trunk  of  the  pulmonary  artery,  being  bounded  on  the 
right  side  by  the  descending  vena  cava.  Continuing  its  ascent,  it  forms  a 
curvature  with  the  convexity  upwards,  the  summit  of  which  arises  tp  with- 
in about  an  inch  of  the  superior  edge  of  the  sternum.  This  curvature  is  in 
front  of  the  third  and  fourth  dorsal  vertebrae,  and  in  its  course  the  aorta 
passes  over  the  right  pulmonary  artery,  across  the  lefl  bronchus,  and  applies 
itself  to  the  left  side  of  the  spine  about  the  third  or  fourth  dorsal  vertebra. 
This  bend  is  known  as  the  aortic  arch,  arcus  aortcB,  In  its  descent  down 
the  thorax  the  aorta  is  in  contact  with  the  left  surface  of  the  bodies  of  the 
dorsal  vertebrae.  At  the  lower  part  of  the  thorax,  it  inclines  towards  the 
middle  line  of  the  vertebrae  in  order  to  reach  the  hiatus  aorticus  of  the 
diaphragm,  through  which  it  penetrates  to  the  abdomen.  Here  it  descends 
in  front  of  the  lumbar  vertebrae,  somewhat  on  their  left  side,  ceasing  at  the 
intervertebral  space  between  the  fourth  and  fifth  vertebrae  by  division  into 
two  large  trunks,  the  primitive  iliacs,  one  for  each  lower  extremity  and  the 
corresponding  side  of  the  pelvis.  In  the  course  of  the  aorta  from  the  heart 
to  the  loins,  it  first  gives  off  the  branches  which  supply  the  heart,  then  those 
for  the  head  and  superior  extremities,  then  those  for  the  sides  of  the  thorax, 
and  afterwards  in  the  abdomen  it  detaches  the  trunks  which  supply  the 
viscera  and  sides  of  the  abdomen. 

From  the  arch  of  the  aorta  there  arise  five  arteries :  the  right  and  left 
coronary,  the  innominata,  the  left  carotid,  and  the  left  subclavian.  Excep- 
tions to  this  arrangement  not  unfrequently  occur,  as  in  addition  to  the  two 
coronary  there  are  sometimes  but  two  arteries,  sometimes  six. 

Coronary  AtTEtiB:<.  The  right  and  left  coronary  arteries  are  the 
nutrient  vessels  of  the  heart.  They  arise  above  two  of  the  sigmoid  valves, 
and  communicate  freely  with  each  other  by  their  ramifications. 

The  arteria  innominata,  about  an  inch  and  a  half  in  length,  arises  from 
the  upper  part  of  the  arch,  at  the  junction  between  the  ascending  and 
horizontal  portion ;  it  ascends  obliquely  to  the  right  side  in  front  of  the 
trachea  and  of  the  right  pleura,  and  opposite  to  the  sternal  end  of  the 
ola?icle  divides  into  the  right  subclavian  and  right  carotid  arteries. 
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'  We  thus  have  two  pairs  of  arteries  to  consider  for  the  head  and  superior 
extremities,  two  of  them,  the  left  common  carotid  and  the  left  swbolaTiM, 
arising  immediately  from  the  arch  of  the  aorta ;  while  the  right  subclavia^ 
and  carotid  are  constituted  by  the  bifurcation  of  the  arteria  mBomiData, 
about  an  inch  from  the  aortic  arch. 

B.  The  Carotid  Arteries, 

The  right  arises  from  the  innominata,  the  left  from  the  arch  of  the  aorta; 
they  ascend  obliquely  outwards  as  far  as  the  os  hyoides,  where  they  divide 
into  an  external  and  an  internal, 

\,  The  External  Carotid  Artery  ascends  obliquely  backwards  to  the 
fore  part  of  the  meatus  auditorius  covered  by  the  skin,  platysma,  and  fascia, 
as  also  by  the  digastric  and  stylo-hyoid  muscles,  the  parotid  gland,  and 
portia  dura  nerve.  It  gives  off  ten  arteries  in  three  sets :  anteriorly,  tfat 
superior  thyroid,  lingual,  and  labial ;  posteriorly,  the  muscular,  auricular^ 
and  occipital ;  superiorly,  the  pharyngeal,  transverse,  facial,  temporal,  and 
internal  maxillary. 

The  superior  thyroid  arises  opposite  to  the  cornu  of  the  thyroid  cartilage, 
and  descending  obliquely  forwards  beneath  the  sterno-thyroid  and  omo- 
hyoid muscles,  sends  off  the  following  branches :  1,  the  superficial,  distributed 
to  the  integument  and  to  the  superficial  muscles ;  2,  the  laryngeal,  to  the 
muscles  and  mucous  membranes  of  the  larynx ;  8,  kyoidean,  to  the  lower 
border  of  the  os  hyoides  and  adjacent  muscles ;  4,  superior  thyroid,  to  the 
thyroid  gland. 

The  lingual  artery  arises  immediately  above  the  preceding ;  it  ascends 
tortuously  forwards  and  inwards,  above  the  os  hyoides  to  the  base  of  the 
tongue,  between  the  hyo  and  genio-hyoglossi  muscles,  and  running  horizon- 
tally forwards  towards  the  tip  of  the  tongue,  gives  off  the  following  branches : 

1,  hyoidean ;  2,  dorsalis  Ungues,  which  ascends  to  the  dorsum  of  the  tongue 
and  is  lost  on  the  mucous  membrane  near  its  base,  also  on  the  velum  and 
fauces ;  3,  sublingual,  to  the  sublingual  gland,  mylo-hyoid  muscle,  and 
mucous  membrane  of  the  mouth ;  4,  ranine,  the  trunk  contained  along  the 
lingualis  muscle  to  the  tip  of  the  tongue. 

The  labial  or  external  maxillary  artery  arises  opposite  the  os  hyoides» 
ascends  behind  the  digastricus,  and  between  the  submaxillary  gland  aad 
the  base  of  the  jaw,  and  turning  around  the  latter  rises  towards  the  sides 
of  the  nose.     In  the  neck  it  gives  off:  1,  the  inferior  palatine  to  the  velum; 

2,  glandular,  to  the  submaxillary  and  adjoining  lymphatic  glands ;  3,  suh- 
mental,  to  the  chin  and  surrounding  muscles.     On  the  face  it  gives  off 

4,  inferior  labial,  to  the  muscles  and  integuments  between  the  lip  and  chin 

5,  inferior  and  superior  coronary,  which  run  along  the  borders  of  the  lips 

6,  lateralis  nasi,  to  the  side  of  the  nose ;  7,  angularis,  which  commonicatas 
with  the  ophthalmic. 

The  muscular  artery  descends  obliquely  backwards  and  divides  into 
several  branches,  which  are  principally  distributed  to  the  stemo-oiastoid 
and  to  the  surrounding  cellular  tissue  and  glands. 

The  occipital  artery  arises  opposite  the  labial,  ascends  obliquely  back- 
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wards  behind  the  digastric,  then  curves  horizontally  backwai-ds  betweeo 
the  [iiastoid  process  and  the  atlas^  and  nefir  tlie  mesial  Hue  it  asceads  on 
the  occiput.  It  gives  off  several  muscular  branches,  some  to  the  mastoid 
and  trapezius  muscles,  several  to  the  deep  muscles  on  the  sides  and  back 
of  the  neck;  and  in  the  occiput  it  divides  into  tortuous  branches  which 
ascend  in  different  directions  in  the  scalp,  and  inosculate  witli  the  different 
arteries  in  that  region. 

TAe  posUrio?*  auricular  arlert/  arises  above,  often  in  common  with  the 
occipital ',  it  ascends  behind  the  parotid  and  between  the  meatus  auditorius 
and  the  mastoid  process;  it  divides  into  several  branches  which  are  lost  in 
the  integument  of  the  ear  and  in  the  scalp  ]  one  branch,  named  the  stylo- 
mastoid,  enters  the  foramen  of  tlie  same  name. 

The  inferior  or  asccudiiig  pharyngeal  artery  arises  near  the  division  of 
the  common  carotid,  ascends  vertically  to  the  base  of  the  skull,  and  tüends 
oif  several  pharyngeal  and  palatine  branchet»,  ending  in  a  small  branch 
which  passes  through  the  foramen  lacerum  posterius,  and  supplies  the  dura 
mater  at  the  base  o\  the  cranium.  | 

The  iransmrse  artery  nf  tke  fate  arises  from  the  carotid  in  the  parotid  | 

gland,  and  is  distributed  to  the  muscles  and  integument  of  the  face,  and  j 

joins  tiie  branches  of  the  facial  artery,  i 

Tht  temporal  artery  is  one  of  the  two  terminal  branches  of  the  external  ' 

carotid  ;  ascending  over  the  root  of  the  zygoma,  about  an  inch  and  a  half 
above  the  zygomatic  arch,  it  divides  into  an  anterior  and  posterior  branch. 
The  anterior  temporal  is  distributed  over  the  front  of  the  temple  and  arch 
of  the  skull,  and  anastomoses  with  its  fellow  of  the  opposite  side,  and  with 
the  supra-orbital  and  frontal  artery.  The  poaltrior  temporal  curves  upwards 
and  backwards,  and  inosculates  with  the  ix>sterior  of  the  opposite  side,  and 
witl»  the  posterior  auricular  and  occipital  artery. 

Tke  intt^rnal  maxillary  arUry  ascends  obliquely  forwards  behind  the 
Deck  of  the  maxilla  between  the  pterygoid  muscles,  and  gives  ofl*  the  fol- 
lowing branches  :  1,  tiie  middle  artery  of  the  dura  mater,  which,  passing 
through  the  foramen  spinale  of  the  sphenoid  bone»  divides  into  two 
branches  which  supply  the  bones  of  the  cranium  and  the  dura  mater; 
2,  the  inferior  dental ;  this  passes  into  the  dental  foramen  and  distributes 
minute  arteries  to  the  roots  of  the  teeth.  Between  the  pterygoid  muscles 
it  sends  off,  3,  the  deep  temporal  branches  to  the  temporal  muscle  ;  4, 
ma^stti^ric;  5>  pterygoid;  6,  buccal,  to  the  cheek ;  7,  superior  dental,  to 
the  alveoli  and  guins ;  8,  infra-orbital  to  the  muscles  of  the  face;  9, 
nasült  to  the  mucous  membrane  on  the  spongy  bones  and  the  septum  ;  10, 
the  itvperior  palati^e^  to  the  muscles  and  mucous  membrane  of  the  velum, 
and  to  the  hard  palate  i  11,  the  vidian^  a  small  branch  which  passe» 
backwards.  These  terminating  branches  of  the  internal  maxillary  are 
entangled  with  the  divisions  of  the  superior  maxillary. 

t^l.  ISbf  ßg^  \\  heart;  ',  left,  ',  right  coronary  artery;  *,  pulmonary 
artery  cut  off;  \  arcus  aorta;  '.  arteria  innominata;  \  right  common 
carotid;  \  left  subclavian;  \  division  of  the  innominata  into  the  right 
carotid  and  eubciavian  ;  *\  division  of  the  common  carotid  into  outer  and 
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inner ;  ",  superior  thyroid  ;  ",  lingual ;  ",  external  maxillary ;  ",  inferior  or 
ascending  palatine ;  ",  submental ;  ",  inferior,  and  ",  superior  coronary 
arteries  of  the  lips  ;  ",  nasal  branch  of  the  angularis ;  **,  occipital ;  **,  poste- 
rior auricular  ;  **,  ascending  pharyngeal ;  ",  division  of  the  external  carotid 
into  two  terminal  branches ;  ",  transverse  facial ;  ",  middle  temporal ; 
"  anterior  auricular.  Fig,  2,  the  lingual  artery ;  part  of  the  lower  jaw 
removed;  *,  os  hyoides;  ',  hyo-glossus  muscle  cut  away;  ',  stylo-glossus 
muscle ;  *,  genio-glossus  muscle ;  *,  external  carotid  ;  •,  lingual  artery  ; 
\  dorsalis  linguae ;  *,  sublingual ;  *,  ranine.  Fig,  3,  internal  maxillary 
artery  in  part ;  the  side  of  the  top  of  the  cranium  is  supposed  to  be 
removed,  the  ascending  ramus  of  the  lower  jaw  to  be  sawed  off,  and  the 
body  of  the  bone  deprived  of  its  outer  table.  *,  external  carotid;  '.occi- 
pital artery ;  ",  posterior  auricular ;  *,  superficial  temporal ;  ',  middle  tem- 
poral ;  •,  root  of  the  internal  maxillary  ;  *',  middle  artery  of  the  dura  mater; 
•'\  •",  anterior  artery  of  the  dura  mater  ;  **",  *",  posterior  artery  of  the  dura 
mater ;  \  inferior  dental ;  '',  its  course  on  the  jaw ;  •,  branches  for  the 
pterygoid  muscles ;  *,  for  the  masseter ;  ",  for  the  buccinator ;  ",  coronary 
artery  of  the  upper  lip ;  **,  superior  dental ;  ",  infra-orbital  at  its  entrance 
into,  and  "'  at  its  exit  from  the  infra-orbital  canal;  **•**,  deep  temporal 
arteries;  ",  entrance  of  the  main  trunk  into  the  infra-orbitar  fissure. 
Fig,  4,  internal  maxillary  within  the  fissure ;  *,  main  trunk ;  ',  infra-orbi« 
tar  artery  ;  ",  superior  palatine ;  *,  vidian. 

2.  The  Internal  Carotid  Artery  ascends  along  the  vertebral  column 
and  the  side  of  the  pharynx  from  the  common  carotid,  posterior  and  exter- 
nal  to  the  external  carotid,  behind  the  digastric  and  styloid  muscles, 
internal  to  the  jugular  vein,  and  anterior  to  the  vagus  and  sympathetic 
nerves,  to  the  foramen  caroticum  in  the  petrous  bone.  It  then  bends  tor« 
tuously  forwards,  upwards,  and  inwards  through  the  carotid  canal,  enters 
the  cavernous  sinus,  and  passing  the  anterior  clinoid  process  it  divides 
opposite  to  the  internal  extremity  of  the  fissure  of  Sylvius  into  its  three  ter- 
minating branches,  viz.  posterior  communicans,  anterior  cerebri,  and  media 
cerebri.  In  the  neck  and  in  the  carotid  canal  it  sends  off  small  and  unim- 
portant branches ;  one  named  tympanic,  is  distributed  to  the  tympanum 
through  a  small  hole  in  the  carotid  canal.  The  first  branch  of  any  import- 
ance is : 

The  Ophthalmic  Artery.  This  arises  close  to  the  anterior  clinoid  process, 
and  passes  through  the  optic  foramen  below  and  external  to  the  optic  nerve : 
in  the  orbit,  it  passes  round  the  nerve  to  the  inner  side  of  the  cavity  and  ter- 
minates in  the  inner  canthus.  While  on  the  outer  side  of  the  optic  nerve 
it  sends  off:  1,  centralis  retince,  distributed  to  the  interior  of  the  eye ;  2,  the 
lachrymal,  which  passes  along  the  external  rectus  muscle  and  supplies  the 
lachrymal  gland  and  the  palpebrse.  While  above  the  optic  nerve  it  gives 
off:  3,  the  supra-orbital,  which  passes  forwards  along  the  levator  palpebne, 
and  through  the  superciliary  notch,  supplying  the  muscles  and  integuments 
of  the  eyebrow  and  the  scalp ;  4,  the  posterior  ciliary,  ten  or  twelve  in 
number  and  very  small,  becoming  distributed  to  the  choroid  coat  of  the 
eye  ;  5,  the  long  ciliary  one  on  each  side,  passing  horizontally  forwards  as 
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far  as  the  ciliary  circle,  where  they  subdivide  ;  6,  muscular  arteries  lo  the 
different  muscles  in  the  orbit ;  7,  ethmoidal,  to  the  mucous  membrane  in 
the  ethmoidal  cells ;  8,  superior  and  inferior  palpebral  to  the  palpebrae, 
caruncula,  conjunctiva,  and  lachrymal  sac ;  9,  nasal,  to  the  side  of  the 
nose  ;  10,  frontal,  to  the  eyebrow  and  forehead. 

The  posterior  communicans  arises  from  the  carotid  opposite  to  the 
ophthalmic,  passes  backwards  and  inwards,  and  joins  the  posterior  cerebral 
circle. 

The  anterior  cerebri,  or  arteria  callosa,  passes  forwards  and  inwards 
above  the  optic  nerve,  anastomosing  with  the  opposite  by  a  short  transverse 
branch,  the  anterior  communicans,  and  ultimately  terminates  by  dividing 
into  branches  for  the  corresponding  hemisphere  of  the  cerebrum. 

The  media  cerebri,  or  middle  cerebral  artery,  passes  outwards  in  the 
fissure  of  Sylvius,  and  divides  into  two  tortuous  branches  which  supply  the 
anterior  and  middle  lobes  of  the  cerebrum,  sinking  deep  in  the  sulci 
between  the  convolutions  in  the  island  of  Reil. 

PI,  135,  fig.  5,  distribution  of  the  ophthalmic  artery:  *,  superior  dental; 
•,  inferior  dental ;  *,  internal  carotid ;  *,  ophthalmic  artery ;  *,  muscular 
branches ;  *,  lachrymal ;  \  supra-orbital ;  *,  frontal  artery  ;  *,  a  short  or 
posterior  ciliary ;  ",  a  long  ciliary ;  "• ",  ethmoidal ;  "•,  frontal  branch. 
Fig.  6,  some  of  the  deep  branches  of  the  ophthalmic,  the  eyeball  removed : 
',  ophthalmic ;  *,  artery  of  the  lachrymal  sac ;  \  superior,  and  *,  inferior 
palpebrse.  Fig.  7,  cerebral  arteries ;  *,  anterior ;  *,  middle  lobe  of  the 
cerebrum ;  •,  fissure  of  Sylvius ;  *,  pons  varolii ;  *,  cerebellum :  *,  medulla 
oblongata;  ',  section  of  the  trunk  of  the  internal  carotid  ;  ',  posterior  com- 
municans  ;  **,  choroid  artery ;  **,  artery  of  the  corpus  callosum  ;  ",  ante- 
rior  communicans. 

C     The  Subclavian  Arteries  and  their  continuations. 

The  great  arterial  trunks,  of  which  the  subclavian  constitute  the  initial 
portion,  have  different  names  in  different  parts  of  their  course,  the  series 
consisting  of  the  subclavian  proper,  the  axillary,  the  brachial,  and  the  radial 
and  ulnar. 

1.  The  Subclavian  Arteries  Proper.  The  right  and  left  subclavian 
arteries  differ  in  diameter,  length,  situation,  and  relation.  The  right,  as 
arising  from  the  innominata,  is  shorter  than  the  left,  which  springs  from  the 
arch  of  the  aorta.  The  course  of  each  may  be  divided  into  three  stages  ; 
the  first  extends  firom  the  origin  to  the  tracheal  edge  of  the  scalenus  anti- 
cus ;  the  middle  stage  is  the  transit  of  the  artery  between  the  scaleni  mus- 
cles ;  the  third  stage  extends  from  those  muscles  beneath  the  clavicle  to  the 
lower  border  of  the  first  rib,  below  which  the  continued  trunk  receives  the 
name  of  axillary  artery.  In  the  middle  and  last  stages  the  right  and  left 
arteries  are  similarly  circumstanced  in  all  respects  ;  the  first  stage  is  much 
longer  on  the  left  than  on  the  right  side. 

The  right  subclavian,  in  its  first  stage,  passes  outwards  and  a  little 
upwards,  having  anterior  to  it  the  internal  jugular  and  subclavian  veins, 
the  sterno-mastoid,  hyoid,  and  thyroid  muscles.     The  left  subclavian,  firom 
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its  origin  to  the  scalenus,  is  nearly  vertical  and  has  anterior  to  it  the  stemo» 
mastoid,  hyoid  and  thyroid  muscles,  the  clavicle  and  first  rib,  the  left  vena 
innominata,  left  carotid  artery,  the  left  lung  and  pleura,  &c. 

The  subclavian  artery,  in  the  niiddle  stage  of  its  course,  on  each  side  of 
the  neck  is  covered  by  the  sterno-mastoid  and  anterior  scalenus  muscle,  and 
lies  on  the  pleura  and  middle  scalenus :  the  subclavian  vein  is  inferior  and 
anterior. 

In  the  third  stage  it  inclines  downwards  and  outwards,,  and  is  covered 
only  by  the  skin,  platysma  myoides,  fascia,  and  cellular  tissue ;  it  rests  on 
the  middle  scalenus  and  the  first  rib.  The  vein  is  inferior  and  anterior, 
concealed  by  the  clavicle.  The  subclavian  arteries  in  their  course  send  off 
the  following  branches :  vertebral,  thyroid  axis,  internal  mammary,  superior 
intercostal,  and  deep  cervical. 

The  vertebral  artery  arises  from  the  upper  and  back  part  of  the  subcla- 
vian, and,  ascending,  enters  the  foramen  in  the  transverse  process  of  the 
fifth  or  sixth  cervical  vertebra,  continuing  through  the  corresponding  cervi- 
cal  foramina  as  far  as  the  second  vertebra.  Bending  backwards  in  an 
exceedingly  tortuous  manner,  it  passes  through  the  foramen  in  the  trans- 
verse process  of  the  atlas,  and  alternately  piercing  the  dura  mater,  advances 
within  the  cranium  through  the  foramen  magnum,  and  unites  with  the 
opposite  at  the  lower  edge  of  the  pons  varolii  to  form  the  basilar  artery.  In 
this  course  it  gives  oflf  small  branches  to  the  spinal  nerves,  and  to  the  inter- 
vertebral muscles ;  at  the  foramen  magnum  it  gives  oflf,  first  and  second,  the 
posterior  and  inferior  spinal  arteries^  which  descend  all  along  the  spinal 
cord ;  third,  the  inferior  cerebral  artery,  which  runs  tortuously  around  the 
medulla  oblongata,  sending  off  numerous  branches  to  the  inferior  surface  of 
the  cerebellum. 

The  basilar  artery  is  formed  by  the  confluence  of  the  two  vertebral ;  it 
ascends  in  the  median  groove  on  the  pons  varolii,  and  at  the  upper  edge  of 
that  body  divides  into  four  branches,  two  for  each  side ;  first,  the  superior 
cerebellar  artery,  passing  backwards  to  the  upper  surface  of  each  hemisphere 
of  the  cerebellum,  in  which  it  spreads  its  branches ;  second,  the  posterior 
cerebral  artery,  which  receives  the  posterior  branch  of  the  internal  carotid, 
bends  backwards  and  outwards,  and  spreads  its  ramifications  on  the  posterior 
lobe  of  the  cerebral  hemisphere.  The  communication  between  these  poste- 
rior cerebral  arteries  and  the  posterior  branches  of  the  internal  carotids, 
completes  that  remarkable  inosculation  known  as  the  circle  of  Willis  ;  this 
is  formed  anteriorly  by  the  two  cerebral  arteries,  with  their  cross  uniting 
branch ;  laterally  by  each  internal  carotid,  and  its  posterior  communicating 
branch ;  and  posteriorly  by  the  trunk  of  the  basilar,  and  the  roots  of  the 
posterior  cerebral  arteries. 

The  thyroid  axis  arises  from  the  up(>er  part  of  the  subclavian  close  to  the 
scalenus  muscle  and  phrenic  nerve ;  it  immediately  divides  into  the  four 
following  branches :  1 .  The  inferior  thyroid,  distributed  to  the  thyroid  gland, 
sending  branches  also  to  the  trachea,  oesophagus,  &c. ;  2.  The  ascending 
cervical,  distributed  to  the  anterior  scalenus,  longus  colli,  and  rectus  capitis 
anticus  major  muscles ;  3.  Supra-scapular,  which  supplies  the  supra-spinatus 
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and  trapezius,  as  a!sg  the  infra^spinatus  and  teres  minor;  4.  Transvetsalü 
colli,  which  ascending  beneath  the  trapezius,  divides  into  the  cervicalis 
supe.rficitilh,  going  to  the  superficial  muscles  of  the  side  and  back  part  of  the 
neckf  and  the  posterior  scapular  artery. 

The  internal  mammary/  arttry  arises  opposite  the  thyroid  axis  ;  it 
descends  obliquely  forwards,  between  the  cartilages  of  the  ribs  and  the 
pleura,  as  far  as  the  ensiform  c  art  it  ages ;  sending  off  branches  to  various 
parts  of  the  thorax,  it  terminates  iu  the  diaphragm  and  the  abdominal 
muscles. 

Tk&  superior  intercostal  artery  arises  between  the  scaleni,  descends 
behind  the  pleura,  in  front  of  the  neck  of  the  first  and  second  ribs,  and 
supplies  the  two  first  pairs  of  intercostal  muscles. 

The  eervicalis  profunda  lies  opposite  to  the  last,  ascends  backwards  and 
outwards  between  the  transverse  processes  of  the  sixth  and  seventh  cervical 
vertebrBB,  and  ascending  on  the  back  of  the  neck,  supplies  the  coniptexua 
and  other  deep  muscles  in  that  region,  and  inosculates  with  the  descending 
branches  of  the  occipital  artery. 

Pi.  135,  fig.  7,  arteries  of  the  brain:  '^  vertebral  artery;  ^',  posterior 
inferior  cerebellar  artery;  ^\  basilar  artery;  ",  anterior  inferior  cerebellar 
artery;  ^\  superior  cerebellar  artery;  ^\  deep  cerebral  artery.  /V^.  B\ 
portion  of  the  subclavian;  ',  common  trunk  of  the  venebr®  and  deep 
cervical  arteries;  ^  course  of  the  vertebral  artery  through  the  transverse 
processes  of  the  vertebrae;  ',  its  first  curvature  ;  \  the  second  curvature  or 
bend;  *,  its  course  within  the  cranium  ;  \  basilar  artery,  witli  its  rarnifica- 
tTons ;  \  deep  cervical ;  ^  ",  interosculations  between  this  and  the  vertebra! ; 
\  upper  end  of  the  transversalis.  Fig.  1  "\  inferior  thyroid;  ^\  vertebral ; 
^,  entrance  into  the  vertebral  canal ;  **,  3U[>enor  intercostal ;  ^^  transversalis 
colli;  ■*,  ascending  cervical;  *\  internal  mammary;  ^\  small  branches  for 
the  anterior  mediastinum, 

2.  Axillary  Artery,  This  artery  descends  from  the  lower  edge  of  the 
first  rib  obliquely  outwards,  to  the  tendon  of  the  latissimus  dorsi  muscle  ;  it 
ts  covered  by  the  integuments,  and  at  first  by  the  external  border  of  the 
pectorahs  major,  still  lower  down  by  the  tendon  only  of  this  muscle  ;  it 
passes  over  the  first  intercostal,  serratus  magnus,  subscapularT  and  tendons 
of  the  latissimus  dorsi  and  teres  major  The  axillary  vein  descends  along 
its  inner  and  anterior  parts,  and  the  brachial  plexus  lies  p^terior  arid  exter- 
nal to  it.  It  sends  off  the  following  arteries  :  thoracica  acromialis,  superior 
mud  long  thoracic,  the  subscapular,  the  posterior  and  anterior  circiim* 
flex.  ^ 

The  acromio4horacic  artery  arises  from  the  front  of  the  axillary  below 
the  subclavian  muscies,  above  the  pectoral  is  minor,  and  opposite  the  fissure 
between  the  pectoralis  major  and  deltoid  muscles;  it  divides  into  several 
branches,  some  of  which  pass  to  the  pectoral  muscles,  others  to  thi?  aero* 
mion  process,  deltoid  muscle,  and  integuments  of  the  shoulder  and  arin 
One  long  branch  accompanies  the  cephalic  vein. 

Tfie  superior  thoracic  arises  a  little  below  the  preceding,  sometimes  in 
common  with  it;  it  passes  forwards  and  inwards,  and  divides  into  branches 
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which  supply  the  cellular  membrane  and  glands  in  t^  axilla,  the  pectoral 
muscles,  the  breast  and  integuments. 

The  long  thoracic  artery  arises  below  the  lesser  pectoral,  and,  passing 
obliquely  forwards,  terminates  in  tlie  intercostal  muscles  and  integu- 
ments. 

Hie  subscapular  artery  arises  opposite  to  and  descends  along  the  lower 
edge  of  the  subscapular  muscle,  and  soon  divides  into  an  anterior  and  a 
posterior  branch;  the  former  supplies  the  subscapular,  serratus  magnus, 
and  latissimus  dorsi ;  the  latter  goes  to  the  infra-spinatus  and  teres  minor 
muscles. 

The  posterior  circumflex  artery  arises  below  the  last,  and  passes  out  of 
the  axilla  to  the  deltoid  muscle. 

The  anterior  circumflex  artery  is  smaller  than  the  preceding,  and  arises 
either  from  it  or  from  the  axillary.  It  sends  branches  to  the  deltoid, 
coraco  brach ialis,  and  biceps;  one  long  branch  likewise  goes  to  the  syno« 
vial  membrane  of  the  shoulder  joint. 

The  Brachial  Artery  descends  obliquely  outwards  to  the  bend  of  the 
elbow,  where  it  divides  into  the  radial  and  ulnar  arteries.  It  lies  on  the 
inner  side  of  the  coraco-brachialis  and  biceps.  It  is  accompanied  by  a 
vein  on  either  side,  also  by  the  median  nerve.  In  addition  td  several  mus- 
cular branches,  it  sends  off  the  superior  and  inferior  profunda  and  the 
anastomotica. 

The  superior  profunda  arises  below  the  teres  major,  and  passes  down- 
wards  between  the  heads  of  the  triceps  and  in  the  musculo-spiral  groove  of 
the  humerus.  It  divides  into  two  large  branches;  one  descends  in  the 
triceps  to  the  olecranon,  the  other  accompanies  the  radial  nerve  to  the 
outer  condyle,  and  communicates  with  the  radial  recurrent  artery. 

The  inferior  profunda  arises  opposite  to  the  tendon  of  the  coraco-brachi- 
alis,  descends  on  the  surface  of  the  triceps,  along  with  the  ulnar  nerve,  to 
the  inner  condyle,  and  communicates  with  the  ulnar  recurrent. 

PL  134,  flg,  1,  arteries  of  the  axilla  and  arm:  ', scalenus  anticus  muscle, 
behind  which  lies  the  axillary  artery ;  *,  the  pectoral,  and  *',  the  acromial 
branch  of  the  thoracico-acromialis ;  *,  superior  thoracic ;  *,  long  thoracic ; 
*,  dorsal  branch  of  the  sub-scapular ;  •,  sub-scapular ;  *•  *,  anterior  circumflex; 
•,  posterior  circumflex  ;  ",  brachial  artery ;  ",  profunda ;  ",  accessory  ulnar ; 
'*,  radial ;  ",  recurrent  branch  of  do. ;  *',  ulnar ;  ",  anterior ;  ",  posterior 
recurrent  branch ;  ",  interosseal  artery. 

3.  The  Ulnar  Artery  is  larger  than  the  radial,  the  other  branch  of  the 
main  trunk  of  the  brachial.  It  Ascends  along  the  ulnar  side  of  the  fore- 
arm to  the  palm  of  the  hand,  covered  superiorly  by  the  superficial  flexor« 
and  pronators,  and  by  the  median  nerve ;  inferiorly  by  the  skin  and  fascia. 
It  passes  over  the  brachialis  anticus,  flexor  profundus,  pronator  quadratus, 
the  annular  ligament  of  the  carpus,  and  the  flexor  tendons  in  the  palm  of 
the  hand.  It  is  accompanied  by  two  veins  and  by  the  ulnar  nerve,  the 
latter  descending  along  its  ulnar  side. 

It  gives  off :  1,  the  anterior  ulnar  recurrent,  which  ascends  in  front  of 
the  inner  condyle  on  the  brachialis  anticus,  and  inosculates  with  the 
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anastomotica ;  2,  the  posterior  ulnar  recurrent,  which  ascends  behind  the 
inner  condyle,  and  anastomoses  with  the  anastomotica  and  inferior  profunda ; 
3,  the  interosseal  artery,  which  passes  backwards  and  divides  into  an 
anterior  and  a  posterior  branch,  the  former  going  to  the  carpal  bones  and 
to  the  sheaths  of  the  extensor  tendons,  the  latter  to  the  extensor  mus- 
cles ;  4,  muscular  branches  to  the  two  layers  of  flexor  muscles  and  to  the 
skin ;  5,  dorsalis  carpi  ulnaris,  to  the  back  part  of  the  wrist  and  hand ; 

6,  superficial  palmar,  which  forms  the  palmar  arch,  bending  across 
the  palm  of  the  hand  to  inosculate  with  branches  of  the  radial  artery ; 

7,  palmaris  profundus,  which  joins  the  deep  palmar  branch  of  the  radial 
artery,  thus  completing  the  deep  palmar  arch. 

4.  The  Radial  Artery  continues  in  the  direction  of  the  brachial  artery, 
passing  along  the  radial  side  of  the  forearm  to  the  wrist ;  it  then  turns 
round  the  external  lateral  ligament  of  this  joint,  and  passes  forwards  into 
the  palm  of  the  hand,  terminating  in  three  branches.  It  is  accompanied  by 
two  veins,  and  the  radial  nerve  is  at  its  external  side  in  the  middle  of  the 
forearm.  It  passes  over  the  biceps  supinator  brevis,  pronator  teres,  flexor 
digitorum  sublimis,  flexor  pollicis,  and  pronator  quadratus. 

It  gives  off*:  1,  the  radial  recurrent  to  the  supinators  and  extensors, 
inosculating  with  the  superior  profunda ;  2,  muscular  branches,  to  the 
flexors  and  supinators ;  3d,  superficialis  voice,  to  the  small  muscles  of  the 
thumb,  inosculating  with  the  ulnar  artery,  forming  the  superficial  palmar 
arch  ;  4,  dorsalis  carpi  radialis ;  5,  dorsalis  pollicis  ;  6,  radialis  indicis ; 
7,  magna  pollicis,  along  the  first  metacarpal  bone,  and  dividing  into  two 
branches;  8,  palmaris  profunda,  which,  passing  across  the  metacarpal 
bones,  joins  the  deep  branch  of  the  ulnar,  and  thus  forms  the  deep  palmar 
arch,  from  which  branches  proceed  to  the  interosseal  muscles,  and  to  the 
bones  and  ligaments  of  the  metacarpus. 

PL  134,  fig.  2,  arteries  of  the  forearm  and  of  the  palm  of  the  hand  : 
',  ulnar  artery ;  ',  anterior  interosseal ;  •,  posterior  interosseal ;  *,  super- 
ficial palmar ;  *,  metacarpal  branch ;  •' ',  digital  branches ;  ',  radial  artery  ; 
•,  its  palmar  branch  ;  ",  deep  palmar  arch  ;  ",  branch  to  the  back  of  the 
hand ;  ",  an  anterior  branch.  Fig,  6,  arteries  of  the  lower  part  of  the 
forearm  and  the  back  of  the  hand  :  ',  branches  of  the  external  inter-osseal ; 
',  dorsal  branch  of  the  radial ;  ',  anastomoses  on  the  back  of  the  hand ; 
*,  artery  of  the  thumb  ;  *,  third  metacarpal  branch. 

D.  Thoracic  Aorta. 

The  thoracic  aorta  descends  obliquely  forwards  from  the  termination  of 
the  arch  to  the  diaphragm.  It  is  inclosed  in  the  posterior  mediastinum ; 
the  root  of  the  left  lung  above,  the  heart  and  pericardium  in  the  middle, 
and  the  oesophagus  with  the  vagal  nerves  below,  are  anterior  to  it.  The 
vertebral  column  is  behind.  It  gives  oflf  the  bronchial,  oesophageal,  and 
intercostal  arteries. 

The  bronchial  arteries  are  two  or  three  in  number.  They  arise  from 
the  fore-part  of  the  aorta,  below  the  arch.  They  pass  to  either  side,  enter 
the  back  part  of  the  roQt  of  each  lung,  and  are  lost  in  the  cellular  tissue  of 
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these  organs.  These  arteries  sometimes  rise  from  the  intercostal,  and  are 
very  irregular  in  number  and  size. 

The  (Esophageal  arteries  are  also  irregular,  generally  three  or  four  ia 
number.  They  arise  from  different  parts  of  the  aorta,  and  send  branches 
to  the  mediastinum  and  oesophagus.  On  the  latter,  some  ascend,  some 
descend.  The  former  inosculate  with  the  cervical  arteries,  the  latter  with 
the  abdominal. 

The  intercostal  arteries  are  usually  ten  on  the  left,  and  nine  on  the 
right.  They  arise  from  the  back  part  of  the  aorta,  pass  obliquely  outwards 
behind  the  pleura,  and  enter  the  intercostal  spaces ;  run  along  the  lower 
edge  of  each  rib  between  the  layers  of  muscles,  and,  about  the  middle  of  the 
chest,  divide  into  an  inferior  and  a  superior  branch.  They  both  supply 
the  intercostal  muscles,  and  inosculate  with  the  internal  mammary  and 
with  the  thoracic  arteries.  Each  intercostal  artery,  before  entering  the 
intercostal  space,  sends  a  large  dorsal  branch  backwards  to  the  muscles  oa 
the  f)osterior  part  of  the  trunk. 

PL  135,  fig,  9,  arch  of  the  aorta,  with  the  thoracic  artery :  \  trachea ; 
•»•,  branch ;  *,  oesophagus;  *,  arch  of  the  aorta;  *,  innominata;  ',  left  com- 
men  carotid ;  ^  left  subclavian ;  *,  first  intercostal ;  '^  thoracic  aorta ; 
"• ",  oesophageal  arteries  ;  **• ",  posterior  bronchial ;  ",  an  intercostal ;  ",  its 
anterior  or  intercastal  branch ;  ",  its  dorsal  branch ;  ",  a  branch  to  the 
medulla  spinalis.  Fig.  10,  arteries  of  the  spinal  marrow,  the  anterior  wall 
of  the  vertebral  canal  removed :  *,  spinal  marrow  inclosed  in  its  sheath ; 
*,  an  intercostal  artery  ;  *,  a  spinal  artery  entering  the  intervertebral  fora- 
men and  ramifying  over  the  spinal  marrow  and  its  sheaths. 

E.  Abdominal  Aorta. 

T'Ae  abdominal  aorta  commences  below  the  tendinous  arch,  between  the 
crura  of  the  diaphragm  in  the  median  line,  descends  with  a  slight  obliquity 
to  the  left,  and  divides  at  the  lower  margin  of  the  fourth  lumbar  vertebra 
into  the  two  iliac  arteries.  The  middle  sacral  may  also  be  considered  as 
one  of  its  terminal  branches.  It  sends  off  the  following  branches :  the 
phrenic,  coeliac  axis,  superior  mesenteric,  inferior  mesenteric,  renal,  supra- 
renal, spermatic,  lumbar,  and  middle  sacral. 

1.  Tub  Phrbnic  Aetbeies  arise  in  common  or  near  each  other,  from  the 
fore  part  of  the  aorta.  They  both  send  branches  to  the  supra-renal 
capsules  and  to  the  crura  of  the  diaphragm.  The  right  ascends  behind  the 
vena  cava,  the  left  behind  the  oesophagus.  On  the  diaphragm  each  divides 
into  an  external  and  an  internal  branch.  The  former  passes  towards  the 
circumference  of  the  muscle,  and  inosculates  with  the  internal  mammary 
and  the  inferior  intercostals ;  the  latter  encircles  the  central  tendon. 

%  The  Ccbliac  Axis  arises  from  the  fore  part  of  the  aorta  opposite  to 
the  last  dorsal  vertebra ;  it  soon  divides  into  three  branches. 

a.  The  gastric  artery.  This  sends  branches  to  the  cardiac  orifice,  to 
the  oesophagus,  and  to  the  anterior  and  posterior  surfaces  of  the  stomach. 

b.  The  hepatic  artery.  This  divides  ultimately  into  the  right  and  left 
kepatic  arteries.    Previous  to  this  division  it  gives  off  he  superior  pyloric 
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to  the  upper  surface  of  the  pylorus,  and  the  gastro-duodenalis,  which  in 
turn  yields  inferior  pyloric  branches,  the  pancreadco-duodenalis,  and  the 

gastro-epiploica  dextra  ;  the  first  to  the  lower  part  of  the  pylorus,  the  aec<nid 
to  llie  duodenum  and  pancreas,  and  the  third  to  the  great  omentum  and 
stomach.  The  right  and  Itft  hepatic  arteries  then  separate  and  plunge  into 
the  substance  of  the  liver,  accompanied  by  branches  of  the  vena  porta  :  the 
right  hepatic  is  the  larger,  and  before  entering  the  giand  gives  off  the  ctjstic 
artery  to  the  gall  bladder, 

c.  The  splenic  artery.  This  is  the  longest  branch  of  the  oceliac  axis  \  it 
passes  backwards  and  to  the  left  side  along  the  uf>per  edge  of  the  pancreas, 
to  which  it  senda  several  branches.  Near  the  spleen  it  gives  oW  the  gfoftro- 
epiploica  sinistra.  It  next  sends  ofi'  the  vasa  hrevifiy  small  branches  which 
go  to  the  great  end  of  the  stomach.  The  splenic  artery  then  divides  into 
severa)  branches»  which  enter  into  the  spleen, 

FL  IM,  fig.  4,  the  abdominal  aorta:  ',  diaphragm;  Msidney  ;  *',  supra- 
renal capsule  ;  \  aorta  ;  ^*' ',  visceral  arteries  cut  off:  \  supra-renal  artery  ; 
*,  renal  artery  ;  ',  internal  spermatic  ;  'S  a  lumbar  artery  ]  '\  phrenic 
artery.  Fig.  3,  cceliac  artery:  Sliver;  *,  gall  bladder;  ',  round  ligament 
of  the  liver,  formerly  the  umbilical  vein;  \  stomach  ;  \duo<lenum;  ",  the 
spleen  ;  ',  pancreas  ;  \  trunk  of  the  ccsliac  artery  ;  '*  'S  gastric  artery ; 
*',  hepatic  artery;  '',  gastro-epiploica  dextra  ;  ",  cystic  artery;  *\  splenic; 
^S  outline  of  the  course  of  the  splenic  artery  behind  the  stomach  ;  ",  gastro- 
epiploica  sinistra  ;  ^',  vasa  brevia, 

3.  Superior  Mesenteric  Arteey,  This  arises  below  the  coeliac  ;  descends 
obliquely  forwards  and  to  the  left  behind  the  pancreas  and  over  the 
duodenum;  it  then  passes  between  the  layers  of  the  mesentery  and  lakes 
an  arched  course  towards  the  right  iliac  fossa  :  from  its  concave  side  arise 
three  branches,  the  iko-coUc^  the  right  coUc,  and  the  middle  colic.  These 
branches  proceed  between  the  lamina;  of  the  mesocolon  to  the  large  intes- 
tine; each  dividing  into  two  branches  which  unite  with  those  on  either 
side  and  form  arches,  from  whose  convexities  other  subdividing  branches 
again  arise  and  unite  as  before-  These  divisions  and  subsequent  inoscula- 
tions occur  several  times  before  reaching  the  intestine,  near  which  each 
branch  divides  into  two,  which  proceed  in  a  direct  course,  one  on  the 
anterior,  the  otlier  on  the  posterior  surface  of  the  intestine,  and  are  distri- 
buted principally  to  the  submucous  tiasue. 

Fl.  I34jßg.  4",  origin  of  the  superior  mesenteric. 

FL  135,  jl^,  11,  distribution  of  the  superior  mesenteric  :  \  folds  of  the 
small  intestines :  ^  ccecum ;  *,  its  vermiform  appendage  ;  \  ascending  colon  ; 
\  transverse  colon  ;  \  superior  mesenteric  artery  with  branches  going  ofT 
to  the  small  intestines,  forming  numerous  inosculations ;  \  right  colic  artery  ; 
*j  middle  colic. 

4-  The  I\FERtoa  Mesentsaic  Artbrt  arises  ahout  two  inches  below  the 
preceding ;  it  descends  towards  the  left  iliac  fossa  and  divides  into  three 
branches,  the  left  colic,  sigmoid,  and  superior  haemorrhoidaL 

The  left  colic  artery  ascends  in  the  left  mesocolon,  anastomoses  with  the 
middle  colic  branch  of  the  superior  medenteric,  and  supplies  the  left  part 
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of  the  colon.  The  sigmoid  artery  is  distributed  to  the  aigmoid  flexure  of 
the  colon.  The  superior  hcemorrhoidal  descends  along  the  back  part 
of  the  rectum,  supplies  the  coats  of  this  intestine,  and  inosculates  with 
the  middle  and  inferior  hsetnorrhoidal  arteries. 

5.  The  Renal  ÄRrERiEs  arise  from  the  sides  of  the  aorta,  between  the 
superior  and  inferior  mesenteric  arteries;  both  pass  behind  their  corres- 
ponding vein  and  divide  near  the  kidney  into  five  or  six  branches,  which 
ramify  through  the  substance  of  this  gland. 

6.  The  Capsular  Arteries  are  three  in  number ;  they  arise  either  from 
the  renal  arteries  or  from  the  aorta,  and  supply  the  renal  capsules. 

7.  The  Spermatic  Arteries  arise  from  the  fore  part  of  the  aorta  ;  in  the 
male  they  accompany  the  vas  deferens  of  each  side  through  the  spermatic 
canal,  and  supply  the  testis  and  epididymis ;  in  the  female  they  pass  to  the 
ovaries,  and  also  send  branches  to  the  Fallopian  tubes  and  to  the  sides  of 
the  uterus. 

8.  The  Lumbar  Arteries  are  four  or  five  pairs.  They  are  analogous  to 
the  intercostal  arteries,  and  arise  from  the  back  part  of  the  aorta,  to  be 
distributed  mainly  to  the  muscles  of  the  back  and  loins. 

9.  The  Middle  Sacral  Artery  arises  from  the  back  part  of  the  aorta, 
a  little  above  its  bifurcation  ;  descending  nearly  in  a  median  line,  it  sends 
branches  to  the  sacrum  and  communicates  with  the  lateral  sacral  arteries. 
This  is  essentially  the  continuation  of  the  aorta,  as  may  be  clearly  seen  in 
animals  having  weak  posterior  extremities  and  a  highly  developed  tail. 

PL  135,  fig.  12,  \  large  intestines ;  ',  aorta ;  ',  superior  mesenteric  ; 
•,  section  of  one  of  its  branches  to  the  small  intestines ;  *,  right  colic  artery ; 
•,  a  vascular  arch  of  the  right  colic ;  \  boundary  between  large  and  small 
intestines;  •»inferior  mesenteric;  ••"•",  left  colic  branch;  "•",  superior 
haemorrhoidal. 

F.     Hiac  Arteries. 

The  right  and  left  common  iliac  arteries  arise  and  diverge  from  the 
bifurcation  of  the  aorta,  which  usually  occurs  on  a  level  with  the  lower 
margin  of  the  fourth  lumbar  vertebra.  The  point  of  division,  as  well  as  its 
angle,  is,  however,  variable ;  nevertheless  in  the  female  the  angle  of  bifiir- 
cation  is  always  greater  than  in  the  male.  These  vessels  descend  obliquely 
outwards  as  far  as  the  ilio-sacral  symphysis,  opposite  to  which  and  resting 
on  the  psoas  magnus,  each  divides  into  the  external  and  internal  iliac 
arteries ;  their  length  varies  from  one  and  a  half  to  two  inches. 

1.  The  Internal  Iliac  or  Hypogastric  Artery  passes  downwards  in 
front  of  the  ilio-sacral  articulation,  describing  a  curve  concave  forwards, 
and  reaches  the  superior  part  of  the  sacro-sciatic  notch,  when  it  usually 
divides  into  a  number  of  branches.  From  its  termination  a  ligamentous 
cord  (the  obliterated  umbilical  artery  of  the  fcetus)  extends  to  the  back  and 
sides  of  the  bladder,  and  from  this  to  the  posterior  surface  of  the  recti 
muscles  as  far  as  the  umbilicus.  It  gives  ofi*  the  following  branches :  ilio- 
lumbar, lateral  sacral,  haemorrhoidal,  vesical,  uterine,  and  vaginal ;  the 
glutaeal,  sciatic,  obturator,  and  pudic. 
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1.  The  ilio-lumbar.  This  arises  from  the  back  part  of  the  internal  iliac 
and  passes  into  the  substance  of  the  iliacus  internus,  in  which  it  divides  into 
ascending  and  descending  branches.  2.  The  lateral  sacral  descends  obliquely 
in  front  of  the  sacral  holes,  and  sends  branches  to  the  spinal  nerves  and  to 
the  pyriform  muscle.  8.  The  hctmorrhoidaL  These  are  two  or  three 
branches  of  uncertain  origin,  which  pass  to  the  sides  of  the  rectum  and 
communicate  with  the  superior  and  inferior  hemorrhoidal  arteries.  4.  The 
vesical  arteries;  these  arise  from  the  iliac  or  some  of  its  branches,  and 
ramify  on  the  coats  of  the  bladder.  5.  The  uterine  and  vaginal  arteries, 
arising  from  the  internal  iliac  or  from  some  of  its  branches.  6.  The  glutceal 
artery  passes  backwards  and  outwards  from  the  pelvis  by  the  upper  part  of 
the  sciatic  notch,  and  divides  into  several  branches,  supplying  the  glutaei. 
7.  The  obturator  passes  out  from  the  pelvis  into  the  upper  part  of  the  thigh, 
and  supplies  the  obturator  and  adductor  muscles.  8.  The  sciatic  artery 
escapes  from  the  pelvis  through  the  sciatic  notch,  and  supplies  the  glutseus 
maximus,  the  hamstrings,  and  the  adductor  magnus.  9.  The  internal  pudic 
leaves  the  pelvis  and  re-enters  it  again  between  the  sciatic  ligaments ; 
ascending,  it  divides  into  two  branches  a  little  below  the  symphysis  pubis. 
On  re-entering  the  pelvis,  it  gives  off:  a,  the  external  hemorrhoidal  arteries 
to  the  sides  of  the  rectum  and  anus  ;  6,  the  perineal  artery  to  the  perinseum 
and  scrotum ;  c,  transversalis  perincei  ;  d,  artery  of  the  bulb  to  the  corpus 
spongiosum  urethrse ;  c,  and/,  artery  of  the  corpus  cavemosum  and  dorsalis 
penis, 

PL  184,  ßg.  4 ",  middle  sacral  artery ;  ",  division  of  the  abdominal 
aorta  into  the  two  iliac  arteries;  ",  division  of  the  iliac  arteries  into 
the  external  and  internal  iliac  arteries;  ",  ilio-lumbar;  '*,  inferior  epigas- 
tric. 

PL  185,  fig.  13\  end  of  the  abdominal  aorta;  ',  middle  sacral ;  ',  a  lum- 
bar artery ;  *,  common  iliac  artery ;  *,  femoral  or  external  iliac  artery ; 
*,  circumflex  ilii ;  \  inferior  epigastric ;  ',  umbilical  artery  ;  •,  obturator ; 
",  vesical ;  ",  ilio-lumbar ;  '*• ",  lateral  sacral ;  ",  superior  glutseal.  Fig.  14, 
obturator  artery,  and  its  division  into  an  anterior  and  a  posterior  branch  in 
the  upper  part  of  the  thigh. 

2.  The  External  Iliac  Artbrt  proceeds  from  the  common  iliac,  down- 
wards and  outwards  to  Poupart's  ligament,  beneath  which  it  passes,  and 
then  receives  the  name  of  femoral.    Near  the  groin  it  gives  off  two  branches: 

1.  Circumflex  ilii,  which,  arising  from  its  outer  side,  ascends  obliquely 
outwards  as  far  as  the  crest  of  the  ilium,  where  it  branches  to  go  to  the 
abdominal  muscles,  and  to  the  iliacus  internus  and  quadratus  lumborum ; 

2.  The  epigastric  artery,  which  arises  from  the  fore  part,  a  little  above 
Poupart's  ligament,  and,  first  descending,  ascends  between  the  abdominal 
muscles  and  the  peritoneum,  ultimately  reaching  the  rectus  muscle,  the 
umbilicus,  and  the  internal  mammary  artery. 

8.  The  Femoral  Artery,  the  continuation  of  the  external  iliac,  descends 
from  the  middle  of  the  crural  arch,  along  the  anterior  and  internal  part  of 
the  thigh.    It  sends  off— 

a.  Some  superficial  branches,  as  the  inguinal,  to  the  inguinal  glands ;  the 
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Mwperficial  jrubiCi  to  the  pubes  ;  the  superficial  digastric  ;  and  the  ^xtemcU 
circumflex  ilii,  to  the  skin  about  the  crest  of  the  ilium. 

*.  The  profunda.  This,  the  largest  branch  of  the  femoral,  arises  aboot 
two  inches  below  the  crural  arch,  from  the  outer  and  back  part  of  the  feicna- 
ral  artery,  and  descends  behind  it.  At  the  back  part  of  the  tl^igh  it  termi- 
nates in  two  branches  for  the  hamstring  muscles,  and  in  its  course  gives  off 
the  two  circumflex,  and  the  three  perforating  arteries.  The  external  cir- 
cumflex  arises  from  the  outer  part  of  the  profunda,  and,  passing  trans- 
versely beneath  the  sartorius  and  rectus  muscles,  divides  into  three  fasciculi 
of  branches.  The  internal  circumflex  arises  near  the  preceding,  sometime« 
from  the  femoral  itself,  and  passes  to  the  back  part  of  the  thigh.  The  first, 
or  superior  perforating  artery,  passes  backwards  beneath  the  lesser  trochan- 
ter to  the  adductor  magnus  and  to  the  hamstring  muscles.  The  second,  or 
middle  perforating  artery,  passes  through  the  adductor  magnus  and  hrevis 
to  the  muscles  on  the  back  of  the  thigh.  The  third,  or  inferior  perforating 
artery,  descends  behind  the  adductor  longus  to  the  hamstrings.  On  the 
back  part  of  the  thigh  the  profunda  ends  in  two  branches,  of  which  one 
passes  to  the  biceps,  the  other  to  the  semi-membranosus. 

c.  After  the  origin  of  the  profunda,  the  femoral  gives  off  several  small 
twigs,  and  near  the  opening  in  the  triceps  it  gives  oiT  a  third,  the  anastomo- 
tica  magna,  which  descends  in  front  of  the  adductor  tendon  to  the  knee, 
and  sends  several  branches  to  the  integuments,  vastus  externus,  and  to  the 
patella. 

4.  The  PoPUTiEAL  Artery  descends  from  the  inner  side  of  the  femur, 
outwards  to  the  inferior  and  central  part  of  the  poplitseal  space.  Its  branches 
are:  1.  Several  muscular  branches  to  the  hamstrings,  and  to  the  gastrocne- 
mius ;  2.  Superior  articular,  which  encircle  the  lower  extremity  of  the  femur, 
and  communicate  with  the  anastomotica ;  3.  Azygos  articular,  passing  for- 
wards through  the  posterior  ligament  of  the  joint  to  the  synovial  membrane, 
and  the  adipose  substance  in  its  cavity ;  4.  Inferior  articular  arteries,  which 
encircle  the  lower  part  of  the  joint  to  its  fore  part,  and  inosculate  with  the 
preceding,  and  with  the  anterior  tibial  recurrent.  At  the  lower  part  of  the 
ham  the  poplitSBal  divides  into  the  anterior  and  posterior  tibial  arteries. 

5.  The  Anterior  Tibial  Artery  perforates  the  interosseous  space  close 
to  the  head  of  the  fibula,  descends  along  the  interosseous  membrane,  and 
over  the  lower  part  of  the  tibia,  to  the  first  interosseous  space.  It  gives  off: 
1.  The  recurrent  to  the  articulation  of  the  knee  ;  2.  Muscular  branches  to 
the  muscles  on  the  outer  and  anterior  part  of  the  leg :  8.  Malleolar  branches 
to  the  internal  and  external  malleoli ;  4  and  5.  Tarsal  and  metatarsal; 
between  the  two  first  metatarsal  bones  it  divides  into,  ^,  the  anterior  poUicis 
to'  the  integuments,  and  7,  communicans  to  the  first  interosseal  muscles. 

6.  The  Posterior  Tibial  Artery  descends  between  the  superficial  and 
deep  layer  of  muscles  on  the  back  of  the  leg,  to  the  space  between  the  heel 
an4  inner  ankle,  where  it  divides  into  the  external  and  internal  plantar 
arteries.  It  gives  off:  1.  Several  muscular  branches;  2.  The  peroneal 
artery.  This  arises  about  an  inch  below  the  popliteeal,  and,  descending  to 
the  ankle,  divides  into  the  anterior  and  posterior  peronaeal  branches.     The 

800 


Digitized  by 


Google 


ANGEIOLOGY.  96 

former  pierces  the  interosseous  ligament,  and  inosculates  with  the  external 
malleolar ;  the  latter  spreads  its  branches  on  the  outer  side  of  the  heel  and 
of  the  foot. 

The  internal  plantar  artery  proceeds  along  the  internal  side  of  the  sole, 
and  inosculates  with  the  adjacent  vessels.  The  external  plantar ,  much  the 
larger,  passes  forward  as  far  as  the  fifth  metatarsal  bone ;  it  then  crosses  the 
metatarsus,  and  joins  the  anterior  tibial,  to  form  the  plantar  arch. 

PL  lB5,ßg.  15*,  sartorius  muscle,  cut  off;  ',  hole  in  the  tendon  of  the 
adductor  magnus ;  ',  femoral  artery ;  *,  superficial  epigastric ;  *,  profunda 
artery;  **'*',  perforating  branches  of  the  profunda;  *,  internal,  '•*,  external 
circumflex  arteries ;  ••**,  superficial  pudic ;  ",  poplitseal  artery.  Fig.  17  *, 
anastomotica ;  *,  anterior  tibial ;  •,  recurrent  branch  ;  *,  external,  *,  internal 
malleolar ;  *,  tarsal  vessels ;  \  metatarsal  vessels ;  •,  an  artery  of  the  toes. 
Pig.  16,  plantar  arteries:  \  posterior  tibial  artery;  ',  internal,  ',  external 
plantar  arteries ;  ^  deep  plantar  arch ;  ^  a  branch  to  the  back  of  the  foot . 
*,  a  metatarsal  artery  ;  \  its  division  into  two  branches ;  *,  union  of  two  such 
branches ;  *,  division  into  the  arteries  of  the  toes ;  "  union  of  two  such , 
divisions ;  ",  vascular  plexus  at  the  tip  of  the  toes. 


8.   The  Veins. 

The  veins  commence  in  the  capillary  system,  and  are  therefore  continu- 
ous with  the  arteries :  in  some  parts  they  appear  to  arise  out  of  a  cellular 
or  spongy  intermediate  structure,  althoughthis  may  be  nothing  more  than  a 
venous  plexus.  From  the  origins  the  veins  unite  and  form  larger  branches, 
which  ultimately  end  in  two  great  trunks.  Both  small  and  large  veins  are 
remarkable  for  their  numerous  anastomoses,  and  large  veins  are  often  seen 
to  divide  and  unite  again. 

Veins  are  composed  of  the  same  number  of  coats  as  arteries,  but  the 
middle  lamina  is  much  thinner,  therefore  they  collapse  when  empty  or  when 
divided.  The  external  or  cellular  coat  is  similar  to  that  of  arteries ;  the 
middle  or  fibrous  coat  wants  the  external  elastic  lamina,  but  possesses  the 
two  other  layers  of  contractile  fibres,  the  external  circular  and  the  internal 
longitudinal ;  the  third,  or  innermost,  or  serous  coat  is  stronger,  but  similar 
to  that  of  the  arteries,  being,  indeed,  continuous  with  it  through  the  capilla- 
ries on  the  one  hand,  and  the  cavities  of  the  heart  on  the  other.  The  most 
striking  peculiarity  in  this  tissue  is  seen  in  the  presence  of  numerous  semi- 
lunar folds  or  valves ;  each  of  these  is  composed  of  a  duplicature  of  the 
membrane,  inclosing  some  fibrous  cord.  Their  concave  floating  end  is 
towards  the  heart,  and  therefore  the  blood  in  its  course  towards  this  organ 
meets  no  resistance  from  the  valves,  while  they  present  serious  obstacles  to 
its  reflux.  These  valves  are  sometimes  in  pairs,  sometimes  single ;  they  are 
most  numerous  in  the  extremities  and  in  the  deep  veins,  and  are  generally 
found  at  points  of  confluence;  they  are  absent  in  very  small  veins,  and  in 
the  large  trunks,  as  the  cavse,  iiiacs,  internal  jugular,  and  innominata ;  also 
in  the  cerebral  veins,  and  in  the  whole  of  the  portal  system. 
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In  the  descriptive  anatomy  of  the  reins,  we  divide  the  whole  into  tba 
deep  and  the  superficial ;  the  former  are  called  "  vene  comites/'  as  they 
generally  accompany  the  arteries.  As  the  latter  of  course  have  much  the 
same  distribution  as  the  arteries,  the  superficial  veins  will  alone  require 
especial  attention. 

All  the  venous  blood  of  the  body  empties  into  the  heart  through  the  two 
venae  cavsB,  excepting  that  of  the  heart  itself,  which  is  poured  directly  into 
the  right  auricle  by  the  coronary  or  cardiac  vein.  We  shall  begin  with  the 
description  of  the  branches  of  the  superior  vena  cava,  belonging  to  the  head» 
neck,  thorax,  and  superior  extremities,  although,  owing  to  the  great  number 
ef  the  veins  and  their  incessant  anastomoses,  it  will  be  impossible  to  classify 
them  with  the  precision  of  which  the  arteries  are  generally  capable. 

Ä.  Veins  of  the  Head  and  Neck. 

The  veins  of  the  head  and  neck  are  superficial  and  deep :  the  superficial 
veins  of  the  head  return  the  blood  from  the  scalp  ;  the  deep  veins  are  those 
of  the  brain  and  sinuses. 

It  may  on  the  whole  be  said  that  the  superficial  veins  return  the  blood 
circulated  by  the  external  carotid  artery,  while  the  deep  veins  bring  back 
that  of  the  internal  carotid.  Starting  at  the  heart,  we  find  the  superior 
vena  cava  subdivided  into  two  large  veins,  the  right  and  left  venae  inno- 
minatae  or  brachio-cephalic  veins.  Each  of  these  is  formed  by  the  union 
of  the  subclavian  and  internal  jugular  of  each  side,  the  subclavian  sub- 
dividing into  the  external  jugular  and  axillary  veins.  The  sui)erficial  veina 
of  the  head  converge  and  unite  so  as  to  form  two  trunks,  the  facial  and  the 
temporal ;  the  former  empties  into  the  internal  jugular  vein,  the  latter  into 
the  external. 

The  Facial  Vein  lies  obliquely  along  the  sides  of  the  face,  extending 
from  the  inner  margin  of  the  orbit  downwards  and  backwards  to  the  anterior 
edge  of  the  masseter  muscle.  Resting  on  the  same  plane  with  the  facial 
artery,  it  maintains  nearly  the  same  relations.  It.  commences  at  the  side 
of  the  root  of  the  nose  by  a  vein  formed  by  the  conflux  of  branches  from 
the  forehead,  eyebrow,  and  nose,  and  increases  by  receiving  others  at  each 
step  of  its  course. 

The  frontal  vein  commences  on  the  roof  of  the  skull  by  branches  which 
pass  obliquely  downwards  and  forwards  on  the  forehead,  maintaining  com- 
munication with  the  anterior  branches  of  the  temporal.  By  the  successive 
union  of  diflferent  branches,  a  vein  of  some  size  is  ultimately  formed,  which 
descends  vertically,  parallel  with  the  corresponding  vessel  of  the  opposite 
kide,  with  which  it  is  connected  by  transverse  branches.  When  descend- 
ing from  the  forehead,  it  receives  branches  from  the  eyebrow,  the  nose,  and 
the  upper  eyelid. 

The  supra-orbital  vein  runs  transversely  inwards  in  the  direction  of  the 
eyebrow ;  its  radicles  are  connected  externally  with  those  of  the  external 
palpebral  and  superficial  temporal ;  in  its  course  it  receives  branches  from 
the  contiguous  muscles  and  integuments,  and  at  the  inner  angle  of  the  orbit 
it  inclines  downwards  to  form  the  frontal  vein.  The  two  by  their  junctioa 
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fintD  the  angular  vein,  which  runs  downwards  and  outwards  by  the  inner 
margin  of  the  orbit,  resting  against  the  side  of  the  root  of  the  nose.  It 
feoeives  the  nasal  veins  from  the  side  and  ridge  of  the  noee,  and  some 
small  palpebral  veins  open  into  it  from  the  opposite  direction.  Wheu 
arrived  on  a  level  with  the  lower  margin  of  the  orbit,  the  angular  vein 
terminates  by  becoming  continuous  with  the  facial  vein. 

The  facial  vein,  thus  started,  increases  by  recurving  branches  from  the 
lower  eyelid,  and  from  the  ala  of  the  nose  and  from  its  outer  side,  the  inferior 
palpebral  vein.  Lower  down  it  is  joined  by  branches  from  the  lip  and 
cheeks,  and  uniting  with  a  branch  from  the  temporal  vein,  empties  into  the 
trunk  of  the  internal  jugular.  Previously,  howeyer,  it  receives  the  ranine 
vein  from  the  tongue,  the  submental  vein,  and  the  palatine  vein. 

The  Temporal  Vein  is  a  vessel  of  considerable  size,  extending  from  the 
lygoma  to  the  angle  of  the  jaw,  while  its  branches  spread  out  on  the  sides 
of  the  head.  The  principal  of  these  branches  are,  the  posterior  temporal^ 
ibe  middle  temporal,  and  the  anterior  temporal.  Sinking  below  the  angle  of 
the  jaw,  it  divides  into  two  branches,  of  which  one  joins  the  facial  vein, 
and  the  other  becomes  continuous  with  the  external  jugular  vein.  Other 
branches  opening  into  the  temporal  vein  are,  the  parotid,  the  articular,  the 
auricular,  the  transversalis  faciei,  and  the  auricularis  posterior.  A  vein 
of  considerable  size,  joining  the  temporal  in  the  parotid  gland,  is  : 

The  internal  maxillary.  This  receives  branches  from  the  temporal  fossa, 
firom  the  pterygoid  muscles,  from  the  surface  of  the  upper  jaw,  and  from 
the  lower  through  the  dental  foramen. 

The  External  Jugular  VEiif  commences  on  a  level  with  the  angle  of 
the  jaw  by  the  union  of  two  branches,  one  the  communicating  branch  from 
the  termination  of  the  temporal  vein,  the  other  from  the  mastoid  region. 
Descending  vertically,  it  unites  with  the  subclavian.  The  principal  veins 
which  open  into  it  are,  the  anterior  jugular  from  the  fore  part  of  the  chin, 
and  from  the  scapular  region,  the  supra-scapular  and  the  posterior  scapular. 

Cerebral  Veins.  The  venous  system  within  the  skull  consists  of  veins 
properly  so  called,  and  sinuses  or  reservoirs.  The  former  we  shall  not  con- 
sider in  this  place.  The  sinuses  of  the  cranial  cavity  may  be  divided  into 
two  sets,  those  placed  in  the  prominent  folds  of  the  dura  mater  and  those 
disposed  at  the  base  of  the  skull.  The  former  all  converge  more  or  less  to 
a  common  point,  which  corresponds  to  the  internal  occipital  protuberance, 
and  is  called  the  torcular  herophili.  These  sinuses  are  as  follows :  1.  The 
superior  longitudinal  sinus,  extending  from  before,  backwards  in  the  upper 
part  of  the  falx  cerebri,  and  commencing  at  the  crista  galli.  2.  The  infe^ 
rier  longitudinal  sinus.  This  very  small  sinus  is  placed  in  the  inferior  con- 
cave border  of  the  falx,  and  opens  into  the  straight  sinus.  3.  The  straight 
sinus,  a  continuation  in  a  measure  of  the  last,  runs  backwards  in  the  direc- 
tion of  the  base  of  the  falx  cerebri.  4.  The  lateral  sinuses.  Their  direction 
conforms  to  that  of  the  groove  on  the  interior  of  the  occipital  bone,  and 
passing  from  the  protuberance  to  the  foramen  lacerum  posteriu«.  5.  The 
posterior  occipital  sinus,  which  conducts  from  the  posterior  margin  of  the 
foramen  magnum  to  the  torcular. 
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The  basal  sinuses  are,  the  circular,  the  cavernous,  the  superior  petrosal^ 
the  inferior  petrosal,  and  the  occipital. 

The  Intbrnal  Jugular  Veins.  The  blood  from  the  brain  and  cranial 
cavity  is  received  by  the  internal  jugular  veins,  which  are  continuous  at 
their  upper  extremities  with  the  lateral  sinuses  and  terminate  inferiorly  in 
the  venae  innominate.  The  junction  of  the  internal  jugular  vein  with  the 
lateral  sinus  takes  place  in  the  broad  part  of  the  foramen  lacerum.  Passing 
down  to  a  level  with  the  os  hyoides,  it  receives  the  common  trunk  of  the 
facial  and  temporal  veins,  and  then  enlarges  considerably.  Previously  to 
the  junction  with  the  facial  vein,  it  receives  the  lingual  vein  from  the 
tongue,  the  pharyngeal  from  the  back  and  sides  of  the  pharynx,  the  superior 
thyroid  TiDd  the  occipital  from  the  back  of  the  head. 

The  Vertebral  Veins  commence  among  the  deep  muscles  beneath  the 
occiput,  inosculate  with  the  occipital  vein,  and  enter  the  canal  in  the  trans- 
verse processes  between  the  foramen  magnum  and  the  atlas.  Descending 
they  receive  various  muscular  branches,  and  empty  into  the  subclavian 
vein  nearly  opposite  to  and  behind  the  internal  jugular. 

Inferior  Thyroid  or  Tracheal  Veins  form  a  plexus  in  front  of  the 
trachea.  They  commence  about  the  thyroid  body,  and  open  into  the  vena 
innominata  or  into  the  cava. 

The  Venjb  iNNOMiNATiB.  These,  as  already  remarked,  unite  to  form  the 
superior  vena  cava.  The  left  vena  innominata  is  about  three  inches  long, 
and  receiving  the  thoracic  duct  at  its  commencement,  is  joined  in  its  course 
by  the  left  vertebral,  the  inferior  thyroid,  internal  mammary,  superior 
phrenic,  and  mediastinal  veins.  The  right  vena  is  an  inch  in  length,  and 
descends  almost  perpendicularly.  It  receives  at  its  commencement  the 
right  absorbent  trunk,  and  in  its  course  the  right  vertebral  vein,  and 
sometimes  the  right  inferior  thyroid  and  right  mammary  and  mediastinal 
veins. 

The  Superior  Vena  Cava  descends  from  the  confluence  of  the  ven» 
innominatae  almost  vertically,  enters  the  pericardium,  and  opens  into  the 
right  auricle  behind  its  appendix.  The  vena  azygos  joins  it  just  before  it 
enters  the  pericardium.  It  returns  the  blood  from  the  supra-diaphragmatic 
part  of  the  body,  and  communicates  with  the  inferior  vena  cava  through 
the  vena  axygos  and  the  vertebral  veins. 

The  Azygos  Veins  constitute  important  api)endages  to  the  vense  cav8e, 
maintaining  numerous  communications  between  their  branches,  securing 
the  course  of  the  circulation,  notwithstanding  any  local  impediment  in  any 
particular  vessel.  The  right  or  greater  azygos  commences  in  the  abdomen, 
and  ascending  through  the  aortic  passage  of  the  diaphragm,  empties  into 
the  back  part  of  the  superior  cava.  It  receives  several  branches,  and 
drains  the  thorax. 

PL  ISS,  ßg.  1,  superficial  veins  of  the  head  and  neck:  ',  pericardiunn 
displayed ;  ',  right  auricle ;  *,  superior  vena  cava  invested  by  the  pericar- 
dium ;  ^  do.  above  the  pericardium ;  \  right  subclavian ;  *,  root  of  the 
internal  mammary  vein ;  \  left  subclavian  vein ;  %  internal  jugular ;  *,  thy- 
roid ;  ^*,  transverse  cervical  and  scapular  veins ;  ",  anterior  facial  vein ; 
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**,  its  union  with  the  ophthalmic  vein ;  ",  frontal  vein ;  ",  occipital  vein ; 
"  superficial  temporal  vein  ;  ",  axillary  vein  ;  ",  the  cephalic  vein. 

PL  136,  fig.  1  *,  right  auricle  ;  *,  superior  vena  cava ;  *,  internal  mam- 
mary ;  *,  a  vein  of  the  diaphragm  ;  *,  right  subclavian  vein  ;  •,  right  internal 
jugular  vein  ;  \  right  external  jugular  ;  *,  left  subclavian  ;  *,  lower  thyroid ; 
"*,  left  mammary ;  ",  left  internal  jugular ;  ",  left  external  jugular.  Fig,  7, 
sinuses  of  the  falx  cerebri :  \  superior  longitudinal  sinus  ;  *,  inferior  do. ; 
•,  straight  sinus ;  *,  great  meningeal  vein  ;  *,  confluence  of  the  sinuses. 
J'Yg^.  8,  sinuses  at  the  base  of  the  skull :  *,  place  of  entrance  of  the  superior 
longitudinal  sinus  into  the  torcular;  *,  horizontal  portion  of  the  lateral 
sinus ;  ',  its  descending  portion  ;  *,  mouth  of  the  internal  jugular ;  *,  superior 
petrosal  sinus ;  *,  cavernous  sinus  ;  \  transverse  branch  along  the  sella 
turcica  to  form  the  transverse  sinus.  Fig.  9,  point  of  confluence  of  the 
sinuses  or  the  torcular  herophili,  opened:  \  superior  longitudinal  sinus; 
*,  opening  of  the  straight  sinus ;  *' ',  openings  of  the  posterior  occipital 
sinuses  ;  *"*,  openings  of  the  lateral  sinuses.  Fig,  10,  a  parietal  bone,  with 
the  outer  table  removed  to  show  the  diploic  veins. 

B.   Veins  of  the  Superior  Extremities, 

The  veins  of  the  upper  extremities  are  superficial  and  deep.  The  prin- 
cipal superficial  veins  are  the  cephalic,  basilic,  and  median.  The  superficial 
veins  of  the  hand  are  principally  on  the  dorsal  aspect.  On  the  back  of  the 
hand  there  is  a  venous  arch  or  series  of  arches,  which  receive  two  freely 
anastomosing  veins  from  each  finger.  From  this  arch  branches  ascend, 
two  of  which  being  larger  and  more  regular,  have  received  distinct  names, 
cephalic  and  basilic. 

The  cephalic  vein  commences  on  the  outer  and  back  part  of  the  carpus, 
ascends  to  the  bend  of  the  elbow,  and  continuing  along  the  outer  side  of 
the  biceps,  turns  forward  towards  the  shoulder,  and  sinks  deep  between  the 
pectoral  and  deltoid  muscles  to  join  the  axillary  vein. 

The  basilic  vein  commences  from  the  dorsal  arch  near  the  lower  end  of 
the  ulna.  One  branch  from  the  little  finger  is  termed  salvatella.  Ascend- 
ing along  the  ulnar  side  of  the  forearm,  it  passes  before  the  internal 
condyle,  and  continuing  up  the  inner  side  of  the  arm,  joins  the  axillary 
veip. 

The  median  vein  arises  a  little  above  the  wrist,  and  ascends  along  the 
middle  of  the  forearm  to  the  bend  of  the  elbow.  It  here  divides  into  two 
branches ;  one  (median  basilic)  joins  the  basilic  vein,  the  other  (median 
cephalic)  joins  the  cephalic  vein. 

The  deep  veins  accompanying  the  brachial  artery  and  its  branches  in 
the  arm  and  forearm,  two  with  each  inclosed  in  the  same  sheath.  These 
end  in  the 

Axillary  Vein,  which  ascends  in  front  of  the  artery,  receives  the  thoracic 
veins,  passes  beneath  the  clavicle,  and  opposite  the  lower  edge  of  the  first 
rib  is  named 

Subclavian  Vein.  This  passes  inwards,  receiving  several  veins  from 
the  shoulder  and  sides  of  the  neck,  as  also  the  jugular  veins,  and  opposite 
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the  sterno-clavicular  artieulation,  unites  with  the  internal  jugular,  as  already 
described,  to  form  the  vena  innominata. 

PI  lid,  ßgs.  2  a,  6,  superficial  veins  of  the  arm  on  the  inside;  ßg.  2  a 
\  axillary  vein  ;  •• ',  cephalic  vein  ;  *,  median  vein  passing  into  the  cephah'e ; 
*,  basilic  vein  ;  *,  its  dorsal  branch  ;  \  anterior  branch  ;  •,  median  vein  passing 
into  the  basilic  ;  *,  common  trunk  of  the  median  vein.  Fig,  3,  plexus  on  the 
back  of  the  hand  and  forearm:  *,  cephalic  vein ;  *,  its  origin  at  the  thumb; 
•,  basilic  vein  ;  *,  its  origin  at  the  little  finger.  Fig,  4,  veins  at  the  bend  of 
the  elbow,  used  in  blood-letting:  \  opening  in  the  brachial  aponeurosis, 
showing  the  course,  the  brachial  artery,  and  vein,  with  the  relative  position 
of  the  median  nerve ;  *,  cephalic  vein ;  *,  a  branch ;  *,  median  vein  passing 
into  the  cephalic ;  *,  basilic  vein ;  *,  dorsal  branch ;  ',  anterior  branch  ; 
"'•,  stem  of  the  median  vein. 

,  PL  136,  fig,  1  ",  stem  of  the  intercostal  veins  of  the  left  side  ;  **» ",  union 
of  such  veins:  ",  hemiazygos  vein;  ",  inferior  cava.  -R^.  2,  azygos  and 
hemiazygos  (lesser  azygos)  veins :  \  superior  vena  cava ;  *,  azygos  vein ; 
',  upper  intercostal  vein  of  the  left  side ;  *'',  Venous  trunks  uniting  to  forna 
the  hemiazygos;  *,  branches  uniting  to  form  the  azygos;  ',  inferior  cava; 
'•♦'",  intercostal  veins  uniting  partly  with  the  azygos,  partly  with  the  supe- 
rior intercostals,  and  partly  with  the  hemiazygos.  FHg\  5,  venous  plexus 
on  the  anterior  wall  of  the  vertebral  canal :  *,  two  longitudinal  trunks ; 
',  transverse  connecting  branches ;  ',  branches  passing  through  the  inter- 
vertebral foramina,  and  communicating  with  the  external  plexus.  jFY^.  6, 
plexus  on  the  posterior  wall  of  the  vertebral  canal :  *,  the  two  longitudinal 
trunks ;  *,  the  transverse  connecting  branches ;  ',  intercostal  veins  uniting 
with  the  inner  plexus. 

C   Veins  of  the  Inferior  Extremities, 

The  veins  of  the  lower  extremities  are  superficial  and  deep.  The  general 
course  of  these  veins  (commencing  at  the  feet)  is  as  follows :  the  superficial 
veins  of  the  foot  feed  the  external  and  internal  saphena  veins,  which  empty, 
the  former  into  the  poplitaeal  vein,  the  latter  into  the  femoral,  which  is  itself 
only  a  continuation  of  the  poplitsBal.  The  femoral,  after  it  is  joined  by  the 
profunda  and  saphena  veins,  becomes  the  external  iliac,  which  unites  with 
the  internal  iliac,  to  form  the  common  iliac.  Finally  the  common  iliacs  of 
the  two  sides  unite  to  form  the  inferior  or  ascending  vena  cava. 

The  External  Saphena  Vein  passes  from  the  dorsum  of  the  foot  behind 
the  external  malleolus,  and  joins  the  poplit«eal. 

The  Internal  Saphena  commences  at  the  upper  and  inner  part  of  th» 
foot,  and  ascends  in  front  of  the  inner  ankle,  along  the  inner  side  of  the  leg, 
and  behind  the  internal  condyle  of  the  knee.  Inclining  to  the  internal  and 
anterior  part  of  the  thigh,  it  ascends  to  within  about  two  inches  of  Poupart's 
ligament,  passing  through  the  saphenic  opening  of  the  fascia  lata  to  join  the 
/emoral  vein.     It  receives  numerous  branches  throughout  its  course. 

The  deep  veins  of  the  leg,  accompanying  the  arteries,  two  with  each,  and 
terminating  in  the  following : 

Poplitäal  Vein.  This  lies  posterior  to  the  artery,  and  receives  the 
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posterior  saphena  vein,  with  numerous  branches :  ascending  obliquely 
inwards,  it  passes  through  the  opening  in  the  tendon  of  the  triceps  t« 
become  the 

Femoral  Vein,  which  is  joined  in  the  groin  by  the  profunda  and  saphena 
veins  to  form  the 

External  Iliac  Vein.  This  extends  from  Poupart's  ligament  to  the 
ilio-sacral  symphysis,  where  it  meets  the  internal  iliac  to  form  the  common 
iliac.  It  also  receives  the  trunk  of  the  epigastric  veins^  and  of  the  two 
circumflex  ilii. 

The  Internal  Iliac  Vein  accompanies  the  artery  in  its  inner  side ;  it  is 
formed  by  the  union  of  several  veins  corresponding  to  the  branches  of  the 
internal  iliac  artery,  viz.  obturator,  pudic,  sciatic,  glutceal,  &c. 

The  Common  Iliac  Veins  are  formed  by  the  union  of  the  two  internal 
and  external,  opposite  each  ilio-sacral  symphysis.  Ascending,  they  meet  at 
an  acute  angle,  opposite  the  fourth  intervertebral  ligament  to  the  right  side 
of  and  a  little  below  the  division  of  the  aorta.  Their  union  constitutes  the 
inferior  or  ascending  vena  cava. 

The  Inferior  Vena  Cava,  thus  constituted,  ascends  along  the  right  side 
of  the  aorta,  passes  through  the  diaphragm,  and  opens  into  the  lower  and 
back  part  of  the  right  auricle.  It  receives  the  lumbar,  spermatic,  renal  or 
emulgent,  capsular  or  supra-renal,  inferior  phrenic,  and  the  hepatic  veins. 
The  inferior  cava  is  larger  than  the  superior ;  it  returns  the  blood  from  all 
parts  of  the  body  below  the  diaphragm,  collecting  that  of  the  portal  system 
through  the  medium  of  the  hepatic  veins. 

PL  \S6,  ßg.  1**,  hepatic  vein;  ",  internal  spermatic;  •*,  supra-rcnal; 
^,  renal  veins  ;  **,  connecting  branch  between  the  renal  and  common  iliao 
veins;  *^**,  lumbar  veins;  **,  common  iliac;  *•,  femoral;  ",  hypogastrio ; 
18,1»,»  lateral  and  middle  sacral  veins. 

PI.  IS4,  fig,  7  \  internal  saphena  vein  ;  *,  exterior  epigastric  ;  ',  an  acces- 
sory, and  ^  a  principal  branch  of  the  internal  saphena.  Fig.  8\  course  of 
the  internal  saphena  on  the  inside  of  the  leg ;  *,  its  commencement  on  th6 
back  of  the  foot.  Fig.  9,  plexus  on  the  back  of  the  foot  Fig.  10  S  exter- 
nal saphena ;  \  internal  do. 


4.  The  Portal  System. 

The  portal  system  constitutes  a  peculiar  vascular  arrangement  in  the 
liver  for  the  purification  of  the  blood  and  the  secretion  of  the  bile.  The 
portal  vein,  or  vena  porta,  although  it  arises  in  the  abdomen  as  a  vein,  and 
serves  the  same  office,  yet  terminates  in  the  liver  like  an  artery,  and  has  a 
secreting  function ;  it  returns  the  blood  from  all  the  chylopoietic  viscera, 
to  be  distributed  through  the  liver,  and  in  the  latter  organ  it  receives  the 
venous  blood  from  the  termination  of  the  hepatic  artery.  It  is  four  or  five 
inches  long,  and  is  formed  by  the  confluence  of  the  splenic  and  mesenterio 
veins  behind  the  pancreas.  Ascending  obliquely,  it  receives  branches  from 
the  pancreas,  duodenum,  stomach,  and   gall-bladder,  and  enters  the  left 
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extremity  of  the  left  fissure  of  the  liver,  there  to  divide  into  right  and  left 
branches,  which  in  the  liver  become  subdivided  into  smaller  branches  divi- 
sible into  three  orders:  vaginal,  interlobular,  and  lobular.  The  lobular 
branches  constitute  the  ultimate  ramifications,  entering  and  forming  a 
plexus  in  each  lobule  of  the  liver ;  they  are  then  continued  into  the  intra- 
lobular veins,  which  unite  in  the  sublobular,  these  combining  to  form  the 
hepatic  trunks  of  the  hepatic  veins  which  pour  their  blood  into  the  interior 
vena  cava.  In  the  lobules,  the  venous  blood  is  depurated  by  the  secretion 
of  the  bile,  which  pours  into  the  hepatic  ducts.  The  object  of  the  hepatic 
artery  is  probably  nutritive,  and  not  secreting  as  formerly  supposed. 

PL  IBS,  fig.  5\  liver;  ',  gall-bladder  and  duct;  ',  hepatic  artery  ;  *,  infe- 
rior vena  cava ;  *'•  *',  head  of  the  pancreas ;  *•  *,  the  two  posterior  sections 
of  the  duodenum  ;  •'•••'•,  folds  of  the  small  intestines  ;  ',  coecum  and  ascend- 
ing colon ;  ',  descending  colon  and  rectum ;  *,  spleen ;  *',  stomach  turned 
back;  "•",  veins  of  the  jejunum  and  ileum;  ",  right  vein  of  the  ileum; 
••,  superior  mesenteric  vein;  **»",  splenic  vein;  ",  lessor  mesenteric  vein; 
••,  left  plexal  vein  of  the  stomach ;  ",  left  coronary  vein  of  the  stomach ; 
••»"  trunk  of  the  vena  porta;  **,  umbilical  vein. 


5.  Tbe  Lymphatics. 

Absorption,  so  necessary  to  nutrition,  is  effected  by  means  of  minute 
vessels  termed  absorbents,  and  the  small  reddish  bodies  termed  absorbent 
or  conglobate  lymphatic  glands,  through  which  the  absorbents  pass.  The 
absorbents  are  divided  into  two  classes,  named  lymphatics  and  lacteals. 
The  lacteals  are  found  only  in  the  abdomen,  and  are  so  called  from  the 
milky  appearance  of  the  chyle  which  they  absorb  from  the  intestinal  villi, 
and  which  is  conveyed  by  their  trunk,  the  thoracic  duct,  into  the  general 
circulation.  The  lymphatics  are  so  named  from  the  clear  fluid  or  lymph 
they  contain ;  they  are  distributed  through  all  parts  of  the  body,  and  their 
office  is  to  absorb  in  every  tissue  all  matters  that  have  become  effete  or 
useless :  these,  being  first  reduced  to  a  state  of  solution,  are  conveyed  into 
the  general  circulation,  either  to  be  discharged  from  the  system  by  some  of 
the  excretory  organs,  or  to  undergo  certain  changes  fitting  them  again  for 
the  purposes  of  the  animal  economy.  The  lymphatics  are  arranged,  like 
veins,  into  superficial  and  deep ;  the  former  accompany  the  subcutaneous 
veins,  the  latter  the  deep-seated  vessels ;  they  run  very  much  parallel  to 
each  other,  often  bifurcate,  and  either  soon  reunite  or  join  similar  adjacent 
branches  :  as  they  approach  any  of  the  glands  they  converge,  each  divides 
into  two,  which  inclose  its  extremity,  and  soon  enter  through  its  surfaces ; 
these  are  the  vasa  inferentia.  Within  the  gland  they  subdivide  and  inos- 
culate so  as  to  form  an  inextricable  plexus  ;  from  this,  branches  again  issue 
Und  leave  the  gland  by  the  opposite  end  ;  these  are  the  vasa  efferentia,  and 
are  larger,  but  fewer,  than  the  vasa  inferentia.  All  absorbents  pass 
through  one  gland  at  least,  and  some  through  more,  before  they  empty  into 
the  ven£D  innominatfie.  The  structure  of  the  absorbents  is  very  similar  to 
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but  more  delicate  than  that  of  veiDs;  tbey  have  three  coatSi  but  the  middlej 
as  in  the  veins,  is  thin,  and  waats  the  elastic  lamina. 

The  JymphatiG  or  conglobate  glands  are  very  numerous  both  in  tli© 
extremities  and  in  the  trunk  ;  their  size  varies  from  thai  of  a  small  currant 
to  that  of  an  almond  ;  the  largest  are  in  the  groins  and  in  the  roots  of  the 
lütigs.     Their  form  is  round,  or  irregular  and  lobulated. 

The  Lymphatic  Vessels  of  the  Lower  Extremities.  These  are  superficial 
and  deep.  The  superficial  commence  from  the  toes,  rise  along  the  dorsum 
of  the  foot,  and  pass  up  the  leg  in  two  divisions,  which,  however,  fre<iueatly 
communicate:  one,  the  internal  group,  passes  in  front  of  the  inner  ankle» 
and  keeps  parallel  and  close  to  the  great  saphena  vein  ;  these  branches 
ascend  to  the  groin,  and  pass  through  the  inferior  superficial  gland  into  the 
external  iliac  gland.  The  external  set  of  superficial  lymphatics  ascend. 
behind  the  inner  ankle,  accompany  the  external  saphena  vein  to  the  ham, 
pass  through  the  glands  there  situated,  and  join  the  deep  lymphatics  of  the 
limb. 

The  lymphatics  of  the  trunk  and  viscera  are  T?rv  numerous  and 
exceedingly  complicated.  The  absorbents  of  the  small  intestines  are  either 
lymphatics  or  lacteals;  the  former  arise  in  the  subserous  tissue,  the  latter  in  • 
the  submucous  tissue  and  in  the  villi.  The  lacteals  proceed  at  once  from 
the  intestine  into  the  mesentery  and  its  glands  :  they  take  up  the  chyle  and 
pour  it  into  the  thoracic  duct. 

The  thoracic  duct,  great  or  left,  is  the  common  recipient  of  the  absorb- 
ents not  only  of  the  infra-diaphragmatic  portion  of  the  body,  but  also  of 
those  of  the  left  side  of  the  chesty  head,  neck»  and  left  arm.  It  commencefl 
by  the  confluence  of  a  variable  number  of  branches,  in  a  common  reservoir 
or  dilatation  called  rei-eptacuitim  chyli,  which  is  placed  to  the  right  and 
somewhat  behind  the  aorta,  and  rising  into  the  necki  arches  forwards  and 
downwards,  opposite  the  seventh  cervical  vertebra,  and  empties  into  the 
angle  between  the  left  subclavian  and  jugular  veins,  protected  by  a  pair  of  ■ 
valves  against  regurgitation  from  these  vessels. 

The  head,  face,  and  neck  are  well  supplied  with  lymphatics.  Ten,  how-  * 
ever,  occur  in  the  cratiinin,  and  none  have  as  yet  been  tietecied  in  the 
brain.  In  the  ufiper  extremity,  the  superficial  lymphatics  commence  from 
the  lingers  and  the  back  part  of  the  hand,  and  accompany  the  subcutaneous 
veins.  The  deep  lymphatics  follow  the  individual  blood-vessels,  reach  the 
axillary  glands,  and  receive  various  branches.  On  the  left  side  they  accom- 
pany the  subclavian  vein  and  join  the  descending  portion  of  the  ihoracio 
duct.  On  the  right  side,  the  axillary  or  subclavian  lymphatics,  joined  by 
the  right  cervical,  form  a  short  trunk  about  an  inch  in  length,  termed  the 
right  lymphatic  duct.  This  trunk  opens  into  the  angle  between  the  right 
BUbclavian  and  jugular  veins  ;  it  is  the  termination  of  the  lymphatics  of  the 
right  arm>  right  side  of  the  thorax»  and  of  the  head  and  neck, 

PL  136,  ßg.  14  ',  superior  vena  cava  ;  ',  azygos  vein  ;  ',  thoracic  duct ; 
*,  porti(m  of  the  pelvic  plexus  ;  ',  external  iliac  do.  ;  ',  lumbar  do.  ;  ',  recep- 
taculum  ,  ',  point  of  union  of  the  chyliferous  vessels  of  the  intestinal  canal, 
with  the  thoracic  duct;  '*',  intercostal  lymphatics;  "***,deep  lymphatics  of 
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the  lungs ;  ",  entrance  of  the  thoracic  duct  into  the  subclavian  veiii ; 
",  right  lymphatic  duct. 

PL  183,  fig.  18  \  common  carotid  artery;  •,  internal  jugular;  ',  external 
do. ;  *,  axillary  artery ;  *,  axillary  vein ;  *,  a  lymphatic  vessel  on  the  anterior 
of  the  breast ;  ''^  axillary  plexus  ;"*'*',  superficial  lymphatics  of  the  cranium ; 
•••,  superficial  lymphatics  of  the  face ;  ",  anterior  glands  of  the  ear ;  ",  sub- 
maxillary gland  ;  **'",  lymphatic  vessels  and  glands  of  the  neck. 

PI.  136,  fig,  15*,  median  vein  ;  *•*,  superficial  lymphatics  of  the  arm  ; 
•,  axillary  glands.  Fig,  16,  deep  lymphatics;  *'*»*,  deep  veins  of  the  fore- 
arm ;"***',  lymphatics  accompanying  them  ;  *,  lymphatic  glands  in  the  bend 
of  the  arm  ;*•*•*,  veins  of  the  arm  ;  *»*,  their  accompanying  lymphatics  ;  •,  m 
gland  of  the  arm  ;  \  axillary  gland. 

PI  133.  fig,  12  \  lymphatics  of  the  lower  part  of  the  trachea ;  *,  heart 
with  its  superficial  lymphatics;  **',  superficial  lymphatics  of  the  lungs. 
Fig.  6,  superficial  lymphatics  of  the  foot.  Fig.  7,  superficial  lymphatics  of 
the  inferior  extremity :  *,  lymphatics  accompanying  the  great  saphena  vein ; 
•»superficial  inguinal  glands;  *,  superficial  lymphatics  of  the  lower  part  of 
the  abdomen  and  loins.  Fig,  8,  superficial  posterior  lymphatics  of  the  lower 
part  of  the  leg.  Fig,  10,  deep  lymphatics  of  the  anterior  part  of  the  leg ; 
',  anterior  tibial  vein  ;  *•*,  its  accompanying  lymphatics  ;  *,  anterior  tibial 
glands  ;  *,  superficial  lymphatics  of  the  lower  part  of  the  thigh.  Fig.  1 1  aft, 
anterior  deep  lymphatics  of  the  thigh  and  pelvis :  ^  femoral  vein ;  •,  deep 
femoral  vein;  •,  external  iliac  vein;  *,  lumbar  vein;  •*•,  deep  lymphatics 
of  the  thigh  ;  ^  deep  inguinal  glands  ;  ^  femoral  plexus  ;  *,  iliac  plexus ; 
•* ",  lumbar  plexus. 

PI,  Idij  fig.  11,  deep  lymphatics  of  the  f)osterior  face  of  the  thigh: 
"•',  lymphatic  glands  of  the  ham  ;  •'*,  deep  lymphatics  of  the  thigh  ;  *,  iliac 
plexus  ;  \  lymphatic  vessels  between  the  glutaei  muscles.  Fig.  12,  deep 
lymphatics  of  the  posterior  part  of  the  leg :  \  posterior  tibial  vein  ;  *,  pero- 
neeal  vein  ;  *,  poplitSBal  vein  ;  *•*,  lymphatics  of  the  tibia;  ',  of  the  fibula; 
•••'•,  lymphatic  vessels  and  glands  of  the  ham. 


IV.    THE  NERVOUS  SYSTEM. 

(NEUROLOGY.) 

1.    General  Cokbidbratiohs. 

The  nervous  system,  like  the  vascular,  is  distributed  throucrhout  all  parts 
of  the  body,  all  the  vital  operations  being  subjected  to  its  influence.  It 
consists  of  two  systems  differing  essentially  in  many  respects,  yet  closely 
connected  in  many  places  :  one,  the  animal,  constituting  the  principal 
medium  of  communication  between  the  organism  and  the  external  world 
by  means  of  sensation,  motion,  and  perception  ;  the  other,  the  vegetative  w 
tympatheiiCy  devoted  essentially  to  the  functions  of  assimiiation  and  nutri 
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tion.  The  two  are  closely  related  to  each  other,  and  the  influence  of  the 
former  on  the  latter  is  not  to  be  mistaken. 

Each  nervous  system  has  a  central  and  a  peripherica!  portion.  The 
central  portion  of  the  animal  system  is  the  brain  and  spinal  marrow,  the 
peripherica!  the  white  thread-like  nerves  which  proceed  from  these  to  the 
various  organs  and  back  again.  In  the  sympathetic  system^  the  central 
portion  is  constituted  by  two  cords,  one  on  each  side  of  the  median  line  of 
the  body,  with  ganglia  or  knots  placed  at  intervals  all  along. 

There  are  two  kinds  of  structure  visible  in  the  nervous  system,  the  white 
or  fibrous  and  the  grey  or  cineritious.  The  white  mailer,  with  the  neuri* 
lema  or  nerve  sheath  and  the  areolar  tissue  which  it  incloses,  constitutes 
the  whole  of  the  nervous  trunks,  wherever  they  occur,  and  forms  a  large 
part  of  the  central  masses  with  which  they  are  connected.  It  consists  of 
tubes  of  great  minuteness,  which  are  composed  of  an  interlacement  of 
extremely  delicate  fibres.  When  examined  immediately  after  death,  the 
contents  of  these  tubes  appear  pellucid  and  homogeneous,  and  of  a  fluid 
consistence ;  subsequently,  however,  this  contained  substance  coagulates, 
and  is  seen  distinct  from  its  investment.  The  diameter  of  the  cylindrical 
nervous  tubuli  varies  from  l-2000th  to  1-6000  of  an  inch ;  the  fibres 
decrease,  however,  as  they  approach  the  brain.  The  nerve  matter  in  the 
tubes  originally  consists  of  nucleated  cells. 

The  other  elementary  form  of  nervous  structure  is  the  cineritious  or 
reddish  grey  matter.  It  appears  to  consist  principally  of  a  plexus  of  blood- 
vessels into  which  the  fibres  of  the  first  form  may  be  traced,  and  amongst 
these  lie  a  number  of  nucleated  globules  without  any  very  definite  arrange« 
ment.  This  substance  is  usually  disposed  in  the  interior  of  the  larger 
masses  with  which  the  nervous  trunks  are  connected.  It  occupies  part  of 
the  interior  of  the  spinal  cord  and  of  the  ganglia,  but  in  the  brain  it  it 
disposed  externally,  forming  a  coating  to  the  subjacent  mass,  which  consist« 
almost  entirely  of  fibrous  structure ;  hence  it  is  called  sometimes  the  cortical 
substance,  as  distinguished  from  the  medullary,  or  the  fibrous  portion. 
The  ganglion  globules  are  from  l-300th  to  1- 1250th  of  an  inch  in  diameter, 
possessing  a  spherical  or  oval  form,  more  or  less  flattened,  and  having  a 
reddish  color.  Each  contains  one  or  more  nuclei  with  subordinate  nucleoli, 
and  is  inclosed  in  a  very  fine  filamentous  investment,  in  which  it  is  com- 
monly found  to  be  loosely  suspended.  The  sheaths  of  the  several  globules 
are  connected  with  each  other  by  prolonged  filaments  or  peduncles,  and 
these  form  a  kind  of  network,  which  occupies  the  interstices  of  the  fine 
vascular  plexus  by  which  every  part  of  the  grey  matter  is  traversed. 

If  we  examine  one  of  the  cerebro-spinal  nerves,  we  shall  find  it  to  be 
invested  by  a  sheath  of  membrane  already  referred  to  under  the  name  of 
neurilema.  Its  office  is  chiefly  mechanical,  namely,  that  of  binding 
together  the  constituent  fibrillse  and  fascicles  of  the  nerve,  so  as  to  protect 
them,  and  support  the  delicate  plexus  of  capillary  blood-vessels  from  which 
they  derive  their  nutriment.  To  the  naked  eye  the  neurilema  exhibits  the 
appearance  of  a  white  and  almost  silvery  membrane. 

After  the  external  part  of  the  neurilema  has  been  removed,  the  nervo 
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may  be  divided  into  secondary  bundles  composed  of  the  ultimate  or  primi. 
tive  fibres.  The  composition  of  these  has  been  already  referred  to.  They 
present  the  appearance  of  a  series  of  transparent  tubes  placed  in  simple 
juxtaposition  without  any  intercommunication. 

The  main  trunk  of  a  nerve  breaks  up  into  its  component  bundles,  as 
it  passes  from  centre  to  periphery,  yielding  up  branches  to  the  various  parts 
it  is  destined  to  connect  with  the  nervous  centre.  These  branches  gene- 
rally come  off  at  acute  angles,  and  soon  plunge  into  the  muscles  and  other 
parts  to  which  they  tend,  dividing  and  subdividing  as  they  proceed.  An 
exception  to  this  mode  of  branching  is  where  a  branch  separates  frooo  the 
parent  trunk  at  an  acute  angle,  and  then  turns  to  run  in  an  opposite  direction, 
forming  an  arch,  from  the  convexity  of  which  several  branches  are  given 
off;  such  a  nerve  is  said  to  be  recurrent. 

In  their  branchings,  nerves  subdivide,  not  only  to  pass  immediately  to 
their  muscles  or  other  distant  parts,  but  also  to  connect  themselves  by  cer- 
tain of  these  filaments  with  other  nerves,  and  to  follow  the  course  of  the 
latter,  instead  of  adhering  completely  to  that  of  the  parent  trunk.  By  these 
means  nervous  filaments,  connected  with  very  different  parts  of  the  brain 
and  spinal  cord,  become  bound  together  in  the  same  fasciculus,  and  a  nerve 
is  formed,  compounded  of  tubes  possessing  very  opposite  functions.  The 
anastomosis  of  nerves  formed  in  this  manner  differs  essentially  from  the  anas- 
tomosis  of  blood-vessels,  in  there  being  not  the  slightest  communication  of 
the  contents  of  the  nervous  tubes,  as  there  is  in  the  vascular. 

The  plexuses  are  nervous  anastomoses  of  the  most  complicated  and 
extensive  kind.  Those  which  are  connected  with  the  spinal  nerves  are 
found  in  the  neck,  the  axillae,  the  loins,  and  the  sacral  regions.  There  are 
also  plexuses  connected  with  the  fifth  nerve,  the  portio  dura  of  the  seventh, 
the  glosso-pharyngeal,  and  the  par  vagum.  Each  plexus  is  formed  by  the 
breaking  up  of  a  certain  number  of  nervous  trunks,  the  subdivisions  of 
which  unite  to  form  secondary  nerves,  and  these  again,  by  further  inter- 
change of  fibres,  give  rise  to  nerves  which  emerge  from  the  plexus,  and 
consequently  in  their  construction  may  derive  their  fibres  from  several  of 
the  trunks  that  enter  the  plexus. 

The  object  of  the  anastomosis  of  nerves  appears  to  be  to  associate 
together  nervous  fibres  connected  with  different  parts  of  the  brain  or  spinal 
cord.  In  this  manner,  nerve-tubes  of  different  properties  or  endowments 
become  united  together  in  one  sheath,  forming  compound  nerves  ;  and  cer- 
tain sets  of  muscles,  instead  of  receiving  their  nerves  from  a  very  limited 
portion  of  the  cerebro-spinal  centre,  are  supplied  from  a  considerable  extent 
of  that  centre,  and  each  muscle  may  probably  receive  nerves  which  arise  in 
different  and  distant  parts  of  the  spinal  cord  or  brain ;  an  arrangennent 
whereby  remote  parts  of  those  centres  may  be  brought  into  connexion  with 
neighboring  muscles  or  other  parts,  or  even  with  a  single  muscle. 

The  nerves  serve  to  conduct  impressions  from  the  external  world  to  the 

nervous  centres,  or  to  transmit  volitions  from  these  centres  to  the  stmctore 

at  large,  and  especially  to  the  muscular  system.     The  former  are  called 

afferent  or  sensory  nerves^  the  latter  efferent  or  motor^  and  the  two  are 
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usually  bound  up  together  in  the  same  sheath.  The  precise  relations  of 
these  two  sets  of  fibrous  nerves  to  each  other  and  to  the  nervous  centres 
will  be  subsequently  referred  to. 

We  shall  now  proceed  to  consider  the  special  anatomy  of  the  nervous 
system,  under  the  heads  of  the  brain,  the  spinal  cord,  the  nerves,  and  the 
ganglions. 


2.   Anatomy  of  the  Brain. 

A.  Membranes  of  the  Brain  and  Spinal  Cord. 

.  The  brain  is  that  ganglionic  enlargement  of  the  cerebro-spinal  axis  seen 
at  its  anterior  extremity,  and  characterizing  the  nervous  system  of  the  ver- 
tebrata,  as  distinguished  from  the  invertebrata.  Deferring  for  the  present 
any  further  account  of  its  intimate  structure,  we  find  it  to  be  invested  with 
three  membranes  or  meninges ;  one,  fibrous  and  external,  the  dura  mater ; 
one,  serous  and  median,  the  arachnoid ;  and  a  third,  vascular  and  internal, 
the  pia  mater. 

1.  Dura  Mater.  The  dura  mater  is  a  dense  membrane,  composed 
almost  entirely  of  white  fibrous  tissue.  It  has  all  the  characters,  physical 
and  vital,  of  that  texture,  possessing  great  strength  and  flexibility,  with  but 
little  elasticity.  It  is  freely  supplied  with  blood-vessels,  and  at  certain  situa« 
tions  it  separates  into  two  laminae,  which  inclose  prolongations  of  the  lining 
membrane  of  the  venous  system,  forming  peculiar  sanguiferous  channels, 
known  as  sinuses  (see  p.  07).  It  has  an  apparently  laminated  appearance, 
from  the  fact  of  its  fibres  being  disposed  in  difierent  planes ;  indeed,  in  the 
child  a  subdivision  into  two  layers  may  sometimes  be  easily  eflfected.  Some 
nerves  have  been  demonstrated  in  the  dura  mater. 

The  spinal  dura  mater  is  in  shape  adapted  to  the  vertebral  canal,  con- 
sisting of  a  hollow  cylinder,  tapering  somewhat  at  its  lower  extremity  to 
correspond  with  the  sacral  portion  of  the  canal.  It  adherens  very  firmly 
around  the  foramen  magnum,  from  which  it  is  continued  downwards  to  the 
sacrum,  without  forming  any  adhesion  to  bone. 

On  the  sides  the  dura  mater  is  perforated  by  orifices,  which  give  exit  to 
the  roots  of  the  nerves  which  arise  from  the  spinal  cord.  When  examined 
from  within,  these  foramina  are  found  to  be  arranged  in  pairs,  each  pair 
corresponding  to  the  point  of  exit  of  a  spinal  nerve.  The  foramen,  which 
transmits  the  anterior  root  of  each  nerve,  is  separated  from  that  of  the  pos* 
terior  root  by  a  narrow  strip  of  fibrous  membrane.  Although  not  attached 
to  any  part  of  the  vertebral  canal  between  the  foramen  magnum  and  the 
sacrum,  yet  the  spinal  dura  mater  is  sustained  in  its  position  by  the  prolon- 
gations of  its  substance  over  the  nerves  at  each  of  the  intervertebral 
foramina.  It  is  also  decidedly  larger  than  would  be  necessary  merely  for 
the  reception  of  the  spinal  cord;  as,  when  pierced,  a  quantity  of  fluid 
escapes,  and  it  becomes  quite  flaccid,  to  be  again  rendered  tense  by  injecting 
water  or  air. 

Cranial  dura  mater.    The  dura  mater  of  the  cranium  diflfers  in  one 
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essential  point  from  that  of  the  spine :  namely,  in  that  it  forms  a  periosteum 
to  the  inner  surface  of  cranial  bones.  It  adheres  closely  to  the  whol# 
interior  of  the  cranium,  and  the  free  communication  between  the  vessels 
of  the  dura  mater  and  those  of  the  bones  serves  materially  to  enhance  the 
connexion  between  this  membrane  and  the  osseous  surface.  On  the  roo& 
of  the  orbits,  the  wings  of  the  sphenoid  .bones,  the  petrous  portions  of  the 
temporal  bones,  the  margin  of  the  occipital  foramen,  and  opposite  the 
sutures,  the  adhesion  is  very  intimate. 

The  cranial  dura  mater  is  not  a  simple  bag.  From  its  internal  surface 
partition-like  processes  pass  inwards,  which  serve  to  separate  certain  subdi- 
visions of  the  eneephalon  or  brain.  These  are  the  falx  cerebri,  the  tento- 
rium cerebelli,  and  the  falx  cerebelli. 

The  falx  cerebri  is  a  process  of  fibrous  membrane  corresponding  to  the 
mesial  plane,  and  lying  in  the  great  median  fissure  of  the  brain,  where  it 
«leparates  the  lateral  hemispheres  from  each  other.  Its  shape  is  falciform ; 
its  superior  convex  border  corresponds  to  the  frontal  and  sagittal  sutures, 
and  incloses  the  great  longitudinal  sinus :  its  inferior  border  is  concave  and 
much  shorter  than  the  superior,  and  corresponds  to  the  superior  surface  of 
the  corpus  callosum,  which  connects  the  hemispheres  of  the  brain.  In 
front  the  falx  is  narrow,  and  ahnost  pointed  ;  it  embraces  the  crista  galli  of 
the  ethmoid  bone,  which  appears  to  be  inclosed  between  its  layers.  The 
falx  cerebri  contains  within  it,  along  its  posterior  border,  a  large  vein, 
known  as  the  inferior  longitudinal  sinus. 

The  tentorium  cerebelli  is  continuous  on  each  side  with  the  posterior 
border  of  the  falx  cerebri.  This  process  is  nearly  horizontal  in  direction. 
It  forms  a  vaulted  roof  to  a  cavity,  whose  floor  corresponds  to  the  occipital 
fossae,  and  in  which  the  cerebellum  is  lodged.  The  posterior  and  outer 
edge  adheres  to  the  occipital  bone,  and  to  the  posterior  border  of  the 
petrous  portion  of  the  temporal.  The  occipital  portion  of  this  edge  contains 
a  considerable  part  of  the  lateral  sinus,  the  portion  adhering  to  the  petrous 
bone  containing  the  petrosal  sinus.  The  anterior  or  inner  margin  of  the 
tentorium  is  concave»  and  free  in  the  greater  part  of  its  extent.  It  is 
attached  by  its  anterior  extremities  to  the  anterior  clinoid  processes,  to 
reach  which  it  crosses  the  posterior  border. 

From  the  infierior  surface  of  the  tentorium  cerebelli  at  its  posterior  edge, 
a  short  and  thick  fold  of  very  slight  depth  descends  to  the  posterior  edge  of 
the  foramen  magnum.  This  is  the  falx  cerebelli.  It  corresponds  to  the 
median  notch  between  the  hemispheres  of  the  cerebellum.  Its  anterior  border 
is  slightly  concave.     Two  veins,  called  occipital  sinuses,  are  contained  in  it. 

Although  the  internal  surface  of  the  cranial  dura  mater  usually  presents 
the  same  smooth  appearance  as  has  been  referred  to  in  that  of  the  spine, 
yet  an  exception  is  found  along  the  great  longitudinal  sinus,  in  the  occa- 
sional presence  of  small  glandular  bodies  growing  from  the  arachnoid 
membrane,  and  causing  a  peculiar  cribriform  appearance  in  the  dura 
mater.  These  bodies,  called  glaudulse  or  glands  of  Pacchioni,  are  in  all 
probability  not  normal  structures,  but  are  rather  morbid  products  of  the 
arachnoid  produced  by  continued  cerebral  excitement. 
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2.  Tbk  Pia  Matre.  The  pia  mater,  tunica  iDtima  Tel  vasculosa,  is  the 
most  internal  membrane  of  those  enumerated  as  belonging  to  the  cerebro- 
spinal axis. 

Pia  mater  of  the  spinal  cord.  This  membrane  stands  in  precisely  the 
same  relation  to  the  spinal  cord  as  the  neurilema  does  to  the  nerves.  It  is 
composed  almost  entirely  of  white  fibrous  tissue,  closely  investing  the  cord, 
and  supporting  the  minute  blood-vessels  which  feed  it.  Not  only  does  it 
form  a  complete  sheath  to  the  cord,  but  it  likewise  sends  in  processes  which 
dip  into  the  anterior  and  posterior  median  fissures  of  that  organ.  The 
spinous  pia  mater  possesses  considerable  strength  and  density.  When 
quite  recent,  it  may  be  readily  dissected  off  from  the  cord,  its  adhesion 
being  through  the  medium  of  numerous  exceedingly  minute  capillary  vessels. 
On  its  exterior,  the  pia  mater  adheres  to  the  visceral  layer  of  the  arachnoid 
membrane  by  means  of  a  loose  fibrous  tissue. 

Pia  mater  of  the  brain.  In  tracing  the  pia  mater  of  the  spine  upwards, 
it  will  be  found  gradually  to  become  thinner  as  it  passes  from  the  medulla 
oblongata  to  the  hemispheres  of  the  brain.  Here  it  adheres  closely  to  the 
whole  suiface  of  the  brain,  cerebellum,  and  connecting  parts,  numberless 
vessels  passing  from  it  into  the  nervous  substance  beneath.  On  the  surface 
of  the  brain,  it  dips  down  into  the  furrow  between  the  convolutions,  and 
adheres  to  the  superficial  grey  matter.  At  certain  situations  also,  this 
membrane  is  continued  into  the  ventricles  of  the  encephalon,  constituting 
the  choroid  pkxuses. 

8.  The  Abachnoid  Membrane,  intermediate  between  the  two  last 
described,  is  a  great  serous  membrane  pervading  the  entire  cranio-spinai 
cavity.  Its.  parietal  layer  adheres  intimately  to  the  inner  surface  of  the 
dura  mater,  and  its  visceral  fo  the  outer  surface  of  the  pia  mater.  Like  all 
serous  membranes,  it  is  composed  of  two  layers,  the  interval  between  which 
is  called  the  arachnoid  bag  or  sac,  and  rarely  contains  fluid.  Between  the 
visceral  layer  of  the  arachnoid  and  the  pia  mater,  is  the  sub-arachnoid  cavity, 
usually  including  a  considerable  quantity  of  fluid.  The  object  of  this  fluid 
is  to  protect  the  nervous  centres  with  which  it  lies  in  immediate  contact. 
By  the  interposition  of  a  liquid  medium  between  the  nervous  mass  and  the 
walls  of  the  cavity  in  which  it  is  placed,  provision  is  made  against  a  too 
ready  conduction  of  vibrations  from  one  to  the  other.  Its  composition» 
according  to  Lassaigne,  is  as  follows : 

Water 98.564 

Albumen 0.088 

Osmazome, .  0.474 

Chloride  of  Sodium  and  of  Potassium,       .         .        .  0.801 

Animal  matter  and  Phosphate  of  Soda,    .        .        .  0.036 

Carbonate  of  Soda  and  Phosphate  of  Lime,       .        .  0.017 

99.080 

Having  thus  treated  in  brief  terms  of  the  membranes  of  the  cerebro- 
spinal axis,  we  come  next  to  the  essential  structure  of  this  part  of  tba 
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nervous  system.  This  we  shall  consider  under  the  heads  of  the  spinal  cord 
and  of  the  brain  or  encephalon,  the  latter  including  the  niedulla  oblongata, 
the  mesocephalum,  the  cerebellum,  and  the  cerebrum. 

B,  The  Spinal  Cord, 

The  spinal  cord  occupies  a  large  portion  of  the  spinal  canal,  terminating 
inferiorly  at  a  point,  which  in  different  subjects  ranges  between  the  last 
dorsal  and  the  second  lumbar  vertebra.  Below  this  point,  the  sheath 
formed  by  the  dura  mater  contains  that  series  of  nerves  known  as  the  cauda 
equina.  The  entire  length  in  the  adult  is  from  sixteen  to  eighteen  inches. 
Its  circumference  measures  twelve  lines  at  the  smallest,  and  eighteen  at  the 
most  voluminous  part.  Its  weight  is  said  to  be  from  the  jS  to  the  /^  of 
that  of  the  brain  in  the  adult,  and  about  the  A  part  in  the  new  born  infant. 
The  actual  weight  of  the  spinal  cord  in  the  adult  may  be  taken  at  a  little 
over  one  ounce. 

The  consistence  of  the  medullary  substance  of  the  spinal  cord,  when 
fresh,  is  much  greater  than  that  of  the  brain.  The  pia  mater  adheres  very 
closely  to  its  surface,  like  neurilema  to  a  nerve.  It  is  penetrated  both  on 
the  anterior  and  posterior  aspect  by  fissures,  each  of  which  corresponds  to 
the  median  plane.  They  are  separated  from  each  other  by  a  transverse 
bilaminate  partition  of  white  and  grey  matter,  of  which  the  grey  layer  is 
posterior.  This  serves  to  connect  the  equal  and  symmetrical  portions  into 
which  the  cord  is  divided  by  these  fissures.  The  anterior  of  these  fissures 
is  deeper  than  the  posterior.  The  two  taken  together  seem  to  indicate  the 
existence  of  two  spinal  cords,  one  for  each  side  of  the  body,  both  presenting 
a  perfect  resemblance  in  form  and  structure. 

On  examining  a  transverse  section  of  the  spinal  cord,  we  find  that  the 
interior  of  each  lateral  portion  is  occupied  by  grey  matter  disposed  in  a 
crescentic  form,  exactly  similar  in  each,  and  connected  by  the  grey  com- 
missure,  a  layer  which  extends  between  the  two  crescents,  being  attached 
nearly  to  the  central  point  in  each.  This  commissure  forms  a  vertical 
plane  of  grey  matter  throughout  the  whole  of  the  cord.  The  concavity  of 
the  lateral  crescent  is  directed  outwards.  Their  anterior  extremities  are 
thick,  and  separated  from  the  surface  of  the  cord  by  a  considerable  layer 
of  white  fibrous  matter.  The  posterior  extremities  of  the  crescents  are 
prolonged  backwards  and  outwards  in  the  form  of  a  narrow  horn,  which 
reaches  the  surface  of  the  cord.  These  posterior  horns  constitute  on  each 
side  a  natural  boundary,  between  the  two  columns  of  which  each  lateral 
half  of  the  cord  consists.  All  in  front  of  the  posterior  horns  is  called  the 
antero-lateral  column,  comprehending  the  white  matter  forming  the  sides 
and  front  of  the  semi-cord,  limited  anteriorly  by  the  anterior  fissure,  and 
posteriorly  by  the  posterior  roots  of  the  nerves.  The  posterior  column  is 
situated  behind  the  posterior  horn  of  grey  matter,  and  is  separated  from  its 
fellow  on  the  opposite  side  by  the  posterior  fissure. 

There  are  these  four  columns  in  the  spinal  cord,  two  antero-lateral  and 
two  posterior.     The  former  constitute  by  far  the  larger  proportion  of  the 
white  substance  of  the  cord,  and  they  envelop  the  anterior  obtuse  portion 
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or  horn  of  the  grey  matter  The  anterior  roots  of  the  nerves  ore  connected 
with  them,  and  the  posterior  roots  adhere  to  them  when  the  cord  is  split  up 
along  the  pifine  of  the  posterior  horn.  The  posterior  columns  are  small, 
triangular  in  section,  and  placed  in  opposition  with  each  other  by  their 
inner  surfaces. 

The  spinal  nerves.  There  h  a  pair  of  spinal  nerves  for  each  interverte- 
bral foramen,  and  for  that  between  the  axis  and  occipuL  There  are  thus 
thirty-one  pairs  of  nerves  having  their  origin  from  the  spinal  cord,  this 
number  being  exclusive  of  the  spinal  accessory  nerve,  which  is  connected 
with  the  upper  part  of  the  cervical  region.  Each  spinal  nerve  has  its  origin 
from  the  cord,  by  two  roots,  of  which  the  anterior  is  distinctly  inferior  ld 
size  to  the  posterior.  The  ligamentum  articulatum  (a  narrow  longitudinal 
band  on  each  side  of  the  cord,  and  intervening  between  the  dura  maier  and 
the  pia  mater,  att&ched  to  the  latter  by  toolh-like  triangular  processes)  is 
placed  between  these  roots.  Each  root  passes  out  through  a  distinct  open- 
ing in  the  dura  mater.  Immediately  after  its  emergence  a  ganglion  ia 
formed  on  each  posterior  root,  and  the  anterior  root  lies  imbedded  in  the 
anterior  surface  of  the  ganglion,  and  involved  in  the  same  sheath,  but  with- 
out mingling  its  fibres  with  those  of  the  ganglion.  Beyond  it,  the  nervous 
fibres  of  both  roots  intermingle,  and  a  compound  spinal  nerve  results.  The 
trunk  thus  formed  passes  immediately  through  the  intervertebral  tube,  and 
divides  into  an  anterior  (and  usually  larger)  and  a  posterior  branch,  w^hich 
are  distributed  to  the  muscles  and  integument  of  the  trunk  and  the  extre- 
mities. 

The  anterior  roots  derive  their  fibres  wholly  from  the  antero-lateral 
columns.  Of  these  fibres^  it  is  probable  that  some  are  continuous  with  the 
longitudinal  fibres  of  the  cord,  and  that  others  pass  into  the  grey  matter- 
The  posterior  roots  adhere  to  the  posterior  part  of  the  antero-lateral  columns, 
and  derive  their  fibres  chiefly  from  that  source.  It  is  probable,  though  by 
no  means  certain,  that  the  fibres  of  the  posterior  roots  have  a  disposition 
similar  to  that  described  for  the  anterior,  and  that  while  some  paxs  into  the 
posterior  horn  of  the  grey  matter,  others  are  continuous  with  the  longitudi* 
nal  fibres. 

In  conclusion,  the  spinal  cord  may  be  said  to  be  of  a  cylindroidal  shape, 
slightly  flattened  on  its  anterior  and  posterior  surfaces.  At  its  inferior 
extremity  it  gradually  tapers  to  a  point.  In  the  cervical  region  there  is  a 
swelling  or  enlargement,  which  begins  a  short  distance  beneath  the  medulla 
oblongata^  and  gradually  passes  into  the  dorsal  portion,  which  is  the  smallest 
as  well  as  the  n^ost  cylindrical  portion  of  the  cord.  This  cervical  enlarge*- 
ment  begins  opposite  the  third  cervical  vertebra»  and  ends  about  the  third 
dorsal.  About  the  ninth  or  tenth  dorsal  vertebra»  the  lumbar  swelling  occura, 
occupying  a  space  corresponding  to  about  two  vertebra*.  The  cervical 
swelling  corresponds  to  the  point  at  which  the  nerves  of  the  upper  extremi- 
lies  are  given  off  and  the  lumbar  has  the  same  relation  to  the  lower  limbs. 

Pi  157,  ßg^  3,  spinal  marrow  and  pons  from  the  anterior  surface:  \  dura 
mater;  \  ligamentum  dentalum ;  "'*^,  single  dentations  of  do. ;  \  a  spinal 
nerve.     Fig.  4,  a  portion  of  the  spinal  marrow  represented  on  a  larger 
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fcale :  \  dura  mater ;  *,  ligamentum  dentatam ;  ',  anterior  root  of  a  spina 
nerve  cut  away ;  ^  do.  entire ;  ^  a  posterior  root,  with  the  ganglion;  *,  ante- 
rior, ',  lateral  furrow.  Fig,  5,  spinal  marrow  from  behind :  ',  posterior 
longitudinal  furrow ;  \  calamus  scriptorum ; ',  posterior  column ;  *,  its  division 
by  a  furrow  into  halves.  Figs.  0, 10, 11,  cross  sections  of  the  spinal  marrow 
beneath  the  medulla  oblongata. 

C.  The  Encephalon. 

The  term  encephalon  is  conveniently  employed  to  denote  the  portion  of 
the  cerebro-spinal  axis  which  is  contained  within  the  cavity  of  the  cranium. 
Before  proceeding  to  the  description  of  the  individual  portions  of  the  ence- 
phalon, it  will  be  proper  to  premise  some  general  considerations,  borrowed 
from  Tiedemann,  having  reference  to  its  entire  mass. 

The  average  weight  of  the  human  brain  amounts  to  about  48  ounces  for 
the  male,  and  44  ounces  for  the  female.  The  brain  of  men  who  have  been 
distinguished  for  their  intellectual  attainments  has  often  been  found  to  exhi- 
bit a  large  size.  That  of  Cuvier  weighed  3  lbs.,  11  oz.,  4  dr.,  40  gr.  On 
the  other  hand,  the  brain  of  an  idiot,  fifty  years  old,  weighed  but  1  Ib.,  8  oz., 
tnd  4  dr. 

The  brain  attains  its  full  size,  on  an  average,  about  the  seventh  or  eighth 
year. 

The  brain  of  the  new-bom  child  is,  relatively  to  the  size  of  its  body,  the 
largest.  The  proportion  is  as  1  :  6.  It  decreases  in  proportion  as  man 
attains  his  full  growth.  Thus,  in  the  second  year  the  proportion  of  the 
brain  to  the  body  is  as  1  :  14 ;  in  the  third,  1:18;  in  the  fifteenth,  1 :  24. 

Although  the  female  brain  is  absolutely  smaller  than  the  male,  yet  rela- 
tively to  the  size  of  the  body  it  is  usually  larger. 

1.  SuRFACB  OP  THE  Encbphalon.  The  brain,  in  horizontal  projection,  is 
seen  to  be  of  oval  shape,  the  smaller  end  of  which  is  directed  forwards. 
The  superior  and  lateral  surfaces  are  convex,  and  have  a  smooth  appear- 
ance, from  the  visceral  layer  of  arachnoid  being  spread  over  them.  \Vhen 
the  membranes  have  been  removed,  the  surface  of  the  brain  is  seen  to  be 
impressed  with  numerous  convolutions. 

The  superior  surface  is  divided  along  the  median  plane  into  two  equal 
and  nearly  symmetrical  portions  by  ^  vertical  fissure,  which  receives  the 
great  falx  of  the  dura  mater.  In  front  and  behind,  this  fissure  completely 
divides  the  central  lobes.  In  the  middle,  the  fissure  is  interrupted  by  a  hori- 
zontal lamina  of  white  fibres,  called  the  corpus  callosum,  the  great  commis- 
-sure  of  the  cerebral  hemisphere.  The  inferior  surface  of  the  brain  presents 
three  segments  each  on  a  diflferent  plane,  and  corresponding  with  the  three 
fossse  of  the  cranium.  The  anterior  segment,  and  the  one  on  the  highest 
level,  correspond  to  the  anterior  fossa  of  the  cranium,  and  rest  upon  the 
roofs  of  the  orbits.  The  continuation  of  the  anterior  median  fissure  sepa- 
rates its  right  and  left  portions,  this  distinction  being  rendered  more  com- 
plete by  the  attachment  of  the  falx  to  the  crista  galli  of  the  ethmoid.  In 
a  distinct  sulcus,  parallel  to  and  immediately  on  each  side  of  the  longitudinal 
fissure,  we  find  the  olfactory  process  or  nerve.  A  curved  fissure  of  con- 
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tiderable  depth,  oalled  the  fissure  of  Sylvius,  is  the  posterior  limit  of  each 
anterior  segment.  The  fissure  of  Sylvius  corresponds  on  each  side  to  the 
posterior  concave  edge  of  the  ala  of  the  sphenoid  bone,  which  is  received 
within  it.  Commencing  from  within,  at  a  triangular  flat  surface  {locus  per- 
foratus  aniicus),  at  the  posterior  extremity  of  each  olfactory  process,  it 
proceeds  outwards  and  curves  backwards,  its  convexity  directed  forwards 
to  the  lateral  surface  of  the  brain.  It  is  of  considei^ble  depth,  especially  at 
its  internal  extremity,  and,  like  all  fissures  of  the  brain,  is  lined  by  pia  mater. 
The  island  of  Reil  is  found  at  the  bottom  of  this  fissure,  projecting  from  its 
floor  as  a  small  insulated  lobe,  bounded  by  a  bifurcation  of  the  fissure. 

The  middle  segment,  which  lies  immediately  behind  the  fissure  of  Sylvius, 
is  on  a  plane  much  lower  than  the  anterior,  and  corresponds  on  each  side 
to  the  deep  and  hollow  median  fossa  of  the  cranium.  It  consists  of  two 
lateral,  very  convex  lobes,  known  as  the  middle  lobes  of  the  brain,  which  are 
separated  from  each  other  by  a  deep  depression.  These  lobes,  which  are 
distinctly  defined  in  front  by  the  fissure,  have  no  exact  boundary  behind, 
but  pass  ofi*  very  gradually  into  the  posterior  lobes  of  the  hemispheres,  as 
may  be  seen  by  raising  up  the  cerebellum. 

Commencing  at  the  anterior  fissure  and  passing  backwards  we  shall  per- 
ceive the  following  parts.  This  fissure  is  limited  by  the  anterior  fold  or 
leflexion  of  the  corpus  callosum ;  behind  this  is  a  thin  layer  of  a  greyish 
color  which  principally  constitutes  the  floor  of  the  third  ventricle,  and  is 
known  as  the  tuber  cinereum.  The  pituitary  process  is  continuous  with  it, 
being  probably  its  extension,  and  is  a  hollow  process  of  nervous  matter 
»ibove  the  sella  turcica  by  which  the  brain  is  in  a  measure  tied  to  the 
pituitary  body. 

Immediately  in  front  of  the  pituitary  process,  the  union  of  two  white 
bands,  which  form  lateral  boundaries  to  a  large  portion  of  the  tuber  cine- 
reum,  the  optic  tracts,  takes  place  along  the  median  line.  This  forms  the 
commissure  of  the  optic  nerves  from  which  these  nerves  diverge.  Behind 
the  pituitary  process«  the  tuber  cinereum  extends  back  to  two  small  and 
very  white  bodies  called  corpora  mammillaria  or  albicantia. 

Behind  the  mammillary  bodies,  we  find  a  deep  depression,  lying  between 
two  thick  processes  of  fibrous  matter,  which  pass  from  below  upwards  and 
outwards,  expanding  as  they  advance,  and  upon  which  each  hemisphere  is 
sustained  like  a  mushroom  on  its  stalk.  These  are  the  crura  cerebri,  the 
peduncles  of  the  cerebral  hemispheres.  The  depression  separating  them  is 
the  interctmral  space.  The  nervous  matter  forming  the  floor  of  this  space 
is  of  a  greyish  color  and  known  as  the  pons  Tarini,  The  third  pair  of 
nerves  emerges  from  the  interpeduncular  space. 

The  inner  margin  of  each  middle  lobe  of  the  brain  is  separated  from  the 
corresponding  crus  cerebri  by  a  fissure  which  pas.ses  from  behind  forwards, 
and  terminates  in  the  fissure  of  Sylvius.  Backwards  this  fissure  is  continu- 
ous with  the  transverse  fissure  separating  the  cerebrum  from  the  cerebellum, 
and  corresponding  to  the  posterior  edge  of  the  corpus  callosum.  The  con- 
tinuity thus  established  between  these  three  series  of  fissures  constitutes  the 
grtaJt  cerebral  or  transverse  fisnure. 
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The  posterior  segment^  as  occupying  the  potlerior  foMa  of  the  eraorami 
is  on  a  level  considerably  below  that  of  the  middle  segment.  A  part  worthy 
of  especial  notice  is  the  pons  Varolii,  which  is  situated  immediately  behind 
the  interpeduncular  space,  the  crura  cerebri  appearing  to  emerge  just  above 
its  anterior  border.  From  its  posterior  edge  the  medulla  oblongata  extends 
downwards  and  a  little  backwards,  occupying  a  notch  or  depression  betweeo 
the  lobes  of  the  cerebellum.  The  fibres  of  the  pons  are  seen  passing  out« 
wards  and  backwards  into  each  hemisphere  of  the  cerebellum,  forming  the 
inferior  layer  of  each  crus  cerebelli. 

2.  Dissection  of  the  Encephalon.  If  we  make  a  horizontal  section  of 
one  hemisphere,  nearly  on  a  level  with  the  corpus  callosum,  we  shall  per- 
ceive what  is  known  as  the  centrum  minus  ovale,  a  mass  of  white  fibrous 
mbstance  surrounded  by  an  irregularly  undulating  line  of  grey ;  a  second 
horizontal  section  passing  through  both  hemispheres  on  a  level  with  the 
corpus  callosum  presents  the  centrum  magnum  ovale,  a  line  of  grey  sub- 
stances surrounding  the  central  mass  of  white.  The  corpus  callosum,  or 
superior  cerebral  commissure,  will  now  be  seen  in  the  middle  line  of  the 
cerebrum,  between  three  and  four  inches  long,  marked  by  two  or  three 
raised  longitudinal  lines  nearly  parallel  to  each  other  (the  raphe)  ;  from 
these,  several  transverse  lines  pass  to  either  side.  The  posterior  end  of  the 
corpus  callosum  is  bent  downwards  above  the  transverse  fissure,  and  is  con- 
tinuous with  the  fornix  and  hippocampi ;  anteriorly  it  is  continued  into  the 
anterior  lobes :  in  the  middle  it  joins  the  tuber  cinereum  and  the  optic  com* 
missure.  It  connects  the  white  fibrous  substance  of  both  hemispheres,  and 
covers  like  an  arch  the  lateral  ventricles,  the  septum  lucidum,  and  the 
fornix. 

On  dividing  the  corpus  callosum  at  a  little  distance  from  either  side  of 
the  raphe,  the  lateral  ventricles  or  cavities  of  the  brain  will  be  opened,  one 
on  each  side,  and  separated  by  the  septum  lucidum.  This  consists  of  four 
laminae  on  each  side:  1.  The  lining  membrane  of  the  ventricle;  2.  A 
thin  grey  layer :  3.  A  compact  white  fibrous  layer ;  4.  A  delicate  mem- 
brane which  lines  the  small  cavity  existing  in  it,  and  termed  the  fiflh 
ventricle. 

The  lateral  ventricles  extend  from  the  middle  of  the  brain  into  the 
anterior  and  posterior  lobes,  also  into  the  inferior  part  of  the  middle  lobe ; 
each  has,  therefore,  three  cornua.  The  anterior  comu  is  bounded  superiorly 
and  laterally  by  the  corpus  callosum,  and  inferiorly  by  the  large  extremity 
of  the  corpus  striatum.  The  middle  or  body  of  each  ventricle  is  bounded 
superiorly  and  externally  by  the  corpus  callosum  ;  internally  by  the  septum 
lucidum,  and  inferiorly  by  the  posterior  extremity  of  the  corpus  striatum, 
the  lamina  cornea,  the  taenia  semicircularis,  the  optic  thalamus,  the  choroid 
plexus,  and  the  fornix.  The  posterior  comu  is  bounded  superiorly  and 
laterally  by  white  substance,  and  inferiorly  by  the  hippocampus  minor. 
The  inferior  comu  is  bounded  superiorly  by  the  optic  thalamus  and  corpus 
striatum;  inferiorly  by  the  hippocampus  major  and  corpus  fimbriatum  or 
t«nia  hippocampi,  over  which  the  choroid  plexus  is  folded. 

In  making  a  brief  individual  reference  to  the  different  bodies  observed  m 
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each  lateral  yentricle,  we  commence  with  the  corpus  striatum,  a  pear-shaped 
emiDence  situated  in  the  anterior  horn,  the  obtuse  extremity  directed  for- 
wards and  inwards.  Posteriorly  the  body  is  apparently  prolonged  back- 
wards into  the  inferior  cornu  of  the  lateral  ventricle  by  a  long  tapering 
process,  which  terminates  there.  Internal  and  posterior  to  the  corpus 
striatum  is  the  optic  thalamus,  a  gangliform  body  of  greyish  color.  These 
two  bodies  are  separated  from  each  other  by  a  superficial  groove,  in  which 
lies  a  delicate  band  of  fibrous  matter,  the  ttsnia  semicircularis,  which  is 
covered  by  a  lamina  of  horny-looking  matter,  the  lamina  cornea. 

The  choroid  plexus  is  a  fold  of  thin  and  very  red  vascular  membrane 
derived  from  the  pia  mater,  which  enters  the  inferior  cornu  by  the  great 
cerebral  fissure,  and  ascending,  turns  inwards  just  behind  the  septum  luci- 
dum and  anterior  pillars  of  the  fornix,  and  unites  with  its  fellow  of  the 
opposite  side,  covering  and  nearly  concealing  from  view  the  optic 
thalamus. 

In  the  posterior  cornu,  there  is  seen  in  its  internal  wall  a  projection 
upwards  of  one  of  the  convolutions,  to  which  the  name  of  hippocampus 
minor  has  been  given.  It  is  traversed  by  a  deep  furrow.  In  the  descend- 
ing horn  is  a  remarkable  prominence,  the  hippocampus  major,  projecting 
into  it  from  the  inferior  wall  and  following  the  curve  of  the  horn.  Beneath 
this  is  a  peculiar  grey  matter,  connected  with  the  hippocampus,  known  as 
fascia  dentata.  A  thin  margin  from  the  fornix  which  overlaps  the  hippo- 
campus is  called  the  corpus  ßmbriatum. 

The  fornix  is  a  white,  fibrous,  triangular  arch  or  vault,  convex  above, 
situated  horizontally  beneath  the  corpus  callosum  and  septum  lucidum ;  it 
lies  on  the  velum  interpositum  and  choroid  plexuses,  and  over  the  third 
ventricle.  The  base,  posteriorly,  arises  by  two  long  flat  bands  {the  posterior 
pillars  or  crura),  one  from  either  side,  by  three  roots,  from  the  hippo- 
campus major  and  minor  and  from  the  taenia  hippocampi ;  these  crura 
unite  to  form  the  body  of  the  fornix,  which  bending  forwards  divides  into 
two  short  round  cords,  the  anterior  pillars  of  the  fornix.  The  inferior 
surface  of  the  fornix  is  marked  posteriorly  with  several  fine  oblique  lines 
(lyra  or  corpus  psalloides)  ;  although  described  as  single  it  is  really  double, 
and  divisible  throughout  except  where  the  lyra  unites  opposite  sides.  It 
may  be  called  the  great  inferior  commissure  of  the  cerebrum,  the  corpus 
callosum  constituting  the  great  superior  commissure.  The  anterior  pillars 
of  the  fornix  bound  a  space  in  front,  through  which  the  lateral  ventricles 
communicate  with  each  other  through  \he  foramen  commune  anterius. 

The  third  ventricle.  If  the  fornix  be  divided  transversely  at  about  its 
middle,  and  the  segments  reflected,  the  velum  interpositum  being  removed, 
a  fissure  known  as  the  third  ventricle,  and  situated  between  the  optic 
thalami,  will  be  exposed.  Anteriorly  and  between  the  anterior  pillars  of 
the  fornix  this  fissure  is  limited  by  a  band  of  white  matter  called  the  anterior 
commissure.  At  its  posterior  extremity  the  third  ventricle  becomes  much 
contracted  in  all  its  dimensions,  and  is  continuous  with  a  canal  (aljueductus 
Sylvii)  which  leads  to  the  fourth  ventricle.  The  roof  of  the  third  ventricle 
is  formed  by  the  velum  interpositum. 
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The  pineal  gland.  This  body,  rendered  famous  by  the  vague  theory  of 
Descartes,  which  viewed  it  as  the  chief  source  of  nervous  power,  is  placed 
just  behind  the  third  ventricle,  resting  in  a  superficial  groove  which  passes 
along  the  median  line  between  the  corpora  quadrigemina.  It  is  of  a  grey- 
ish color,  heart-shaped,  with  the  apex  directed  backwards  and  downwards. 
A  process  from  the  deep  layer  of  the  velum  interpositum  envelopes  it  and 
retains  it  in  place.  From  each  angle  of  the  base  there  passes  off  a  band  of 
white  matter  to  the  inner  surface  of  each  optic  thalamus,  called  the  pedun- 
cles or  habencB  of  the  pineal  gland.  The  only  connexion  with  the  brain  is 
by  means  of  these  habenae.  In  the  adult,  grains  of  sandy  matter  are  usually 
found  in  the  pineal  gland,  which  are  mostly  collected  in  a  cavity  towards 
its  base ;  sometimes,  however,  situated  on  the  surface. 

The  soft  commissure  is  a  lamina  of  light  grey  matter,  situated  in  the 
third  ventricle,  and  extending  between  the  optic  thalami  of  opposite  sides. 
It  forms  a  transverse  horizontal  plane  dividing  the  ventricle  into  two 
portions. 

We  come  next  to  consider  that  part  of  the  brain  which  lies  intermediate 
to  the  cerebrum,  cerebellum,  and  medulla  oblongata,  and  conveniently 
termed  the  mesocephalon.  The  pineal  body  rests  upon  its  upper  surface; 
but  from  its  internal  relation  to  the  third  ventricle  and  optic  thalami,  we 
found  its  description  with  them  most  convenient. 

3.  The  Mesocbpualon.  The  limits  of  the  mesocephalon  cannot  readily 
be  defined,  as  it  is  continuous  with  the  crura  cerebri  above,  with  the  crura 
cerebelli  behind,  with  the  medulla  oblongata  below,  and  with  the  cerebellum 
itself  above  and  behind.  Many  treat  of  it  as  one  mass  with  the  medulla 
oblongata.  We  shall  consider  it  as  composed  of  the  tubercula  quadri- 
gemina and  the  pons  Varolii. 

The  corpora,  or  tubercula  quadrigemina,  are  four  eminences  seen  imme- 
diately behind  the  third  ventricle.  A  transverse  furrow  separates  them 
into  an  anterior,  the  nates,  and  a  posterior  pair,  the  testes ;  a  longitudinal 
furrow  along  the  median  line  divides  the  right  and  left  pairs  from  each 
other.  The  pineal  body  rests  in  the  anterior  extremity  of  the  longitudinal 
depression. 

The  posterior  crura  of  the  corpora  quadrigemina  are  connected  with  the 
cerebellum  by  two  columns  of  white  matter,  one  of  which  passes  into  the 
central  white  substance  of  each  cerebellar  hemisphere ;  these  are  the  pro- 
cessus cerebelli  ad  testes.  They  enter  into  the  formation  of  the  crura  cere- 
belli. The  interval  between  the  two  processus  cerebelli  is  occupied  by  a 
horizontal  stratum  of  nervous  matter  called  the  valve  of  Vieussens,  or  of  the 
fourth  ventricle. 

The  pons  Varolii,  or  great  commissure  of  the  cerebellum,  is  somewhat 
square,  and  placed  obliquely  on  the  cuneiform  process  between  the  cere- 
brum and  the  cerebellum.  The  fourth  ventricle,  the  aqueduct  of  Sylvius, 
and  the  corpora  quadrigemina  are  on  its  superior  and  posterior  surface. 
Its  superior  extremity  receives  the  crura  cerebri,  which  it  surrounds  like  a 
ring,  and  is  hence  sometimes  called  the  annular  protuberance ;  the  crura 
cerebelli  are  attached  to  its  sides,  and  the  medulla  oblongata  to  its  lower 
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extremity,  from  which  it  is  distiDguished  by  a  deep  groove.  Its  surface  is 
white  and  fibrous :  the  superficial  layers  of  fibres  on  its  inferior  surface 
run  transversely  firom  the  inferior  surface  of  one  crus  cerebelli  to  the 
other. 

4.  The  Cerebellum.  The  cerebellum  is  seen  on  removing  the  posterior 
lobes  of  the  cerebrum  and  dividing  the  tentorium.  In  size  and  weight  it 
bears  to  the  cerebrum  a  ratio  of  about  as  one  to  eight ;  the  average  weight 
of  the  cerebrum  being  two  pounds  and  a  half,  that  of  the  cerebellum  amount- 
ing to  about  four  ounces  and  a  half  It  is  somewhat  different  in  form  from 
the  cerebrum,  being  oval  transversely,  and  raised  in  the  centre,  where  its 
right  and  left  hemispheres  are  united.  Like  the  cerebrum  it  is  composed 
of  while  substance  internally  and  of  grey  upon  its  surface,  upon  which  it  is 
marked  by  a  great  number  of  parallel  narrow  lines,  running  semicircularly 
convex  posteriorly  ;  these  are  fissures  to  the  bottom  of  which  the  pia  mater 
descends,  the  arachnoid  membrane  passing  over  them.  Some  lines  called 
primary  pass  very  deep  into  the  cerebellum,  and  divide  it  into  lobes; 
secondary  lines,  more  superficial,  divide  these  into  lobules. 

The  cerebellum  presents  for  examination  a  superior  and  inferior  surface» 
a  convex  border  or  circumference,  and  a  median  notch  behind  and  before. 
The  posterior  notch  is  very  deep.  It  receives  the  falx  cerebelli  and  the 
inferior  occipital  crest,  and  extends  close  along  the  under  surface  as  far  as 
the  back  of  the  medulla  oblongata.  This  extension  is  called  the  valley  or 
the  purse-like  fissure.  The  anterior  notch  is  broad,  overlaps  the  fourth 
ventricle,  and  embraces  the  central  protuberance  and  tubercula  quadrige«  » 
mina.  These  two  notches  mark  a  division  of  the  cerebellum  into  right  and 
left  hemispheres,  the  circumference  of  each  of  which  is  deeply  indented  by 
the  horizontal  fissure. 

The  superior  surface  of  the  median  portion  of  the  cerebellum  is  known 
as  the  superior  vermiform  process.  Its  anterior  terminal  lamince  form  the 
valve  of  Vieussens.  On  the  inferior  surface  the  hemispheres  are  much 
more  convex  than  on  the  superior.  The  median  portion  consists  of  a  series 
of  laminae  following  a  transverse  direction,  those  in  the  centre  being  of 
greater  transverse  extent  than  those  at  either  extremity,  and  constituting 
the  inferior  vermiform  process.  These  two  processes,  which  have  thus 
received  distinct  names,  are  really  but  one,  and  might  be  properly  termed 
the  median  or  primitive  lobe  of  the  cerebellum.  In  the  lower  orders  of 
vertebrata  this  median  lobe  alone  exists,  the  lateral  portions  increasing  with 
the  ascent  in  the  organic  scale. 

The  cerebellum  may  therefore  be  considered  as  divided  into  the  median 
lobe  and  two  lateral  hemispheres.  The  hemispheres  present  the  lines  or 
sulci  already  referred  to,  on  their  superior  surface,  dividing  them  into  lobes 
and  lobules.  We  can  only  briefly  indicate  these  divisions  in  a  general 
survey  of  the  entire  cerebellum  as  follows : 

a.  The  cerebellum  is  divided  into  three  parts,  viz.  right  and  left  hemi- 
spheres,  and  middle  or  primary  portion,  b.  Each  of  these  is  subdivided  by 
the  horizontal  groove  into  superior  and  inferior,  c.  The  upper  surface  of 
each  hemisphere  presents  two  lobes  the  anterior  or  square,  and  the  posteriof 
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or  semiliinar.  The  two  former  are  connected  by  the  tortuous  transvene 
laminae  of  the  superior  vermiform  process,  and  the  two  posterior  by  those 
forming  the  floor  of  the  posterior  notch,  d.  The  median  portion  presents 
the  single  or  azygos  superior  median  lobe  or  vermiform  process,  e.  Tbc 
inferior  surface  of  each  hemisphere  presents  five  lobes.  Most  anterior  and 
distinct  from  the  hemisphere  are :  first,  the  flocculus  or  pneumogastric  lobule, 
connected  to  its  fellow  and  to  the  nodule  by  the  inferior  medullary  velum ; 
second,  the  tonsilic  lobe  or  amygdalar,  on  the  side  of  the  ventricle,  and  con- 
nected to  the  opposite  through  the  uvula  or  spigot ;  third,  the  digastric ; 
fourth,  the  gracilis ;  fifth,  the  semilunar,  which  is  joined  to  its  fellow  by  the 
convex  transverse  laminae  at  the  bottom  of  the  posterior  notch ;  sixth,  the 
inferior  median  lobe,  or  vermiform  process,  presents  from  before  backwards 
three  lobules ;  the  nodule  most  anterior,  next  the  uvula  or  spigot,  and 
posteriorly  the  pyramid. 

TYiCi  fourth  ventricle  is  a  lozenge-shaped  cavity,  situated  in  the  upper  and 
posterior  part  of  the  medulla  oblongata,  and  formed  by  the  separation  of  its 
postero-lateral  columns  (corpora  restiformia).  The  cerebellum  contributes 
to  inclose  it  by  means  of  the  anterior  laminae  of  the  superior  vermiform 
process  and  the  valve  of  Vieussens,  and  below  and  behind  by  the  inferior 
vermiform  process. 

•  5.  Medulla  Oblongata.  The  medulla  oblongata,  or  spinal  bulb,  is  that 
conical  portion  of  white  substance  which  extends  from  the  lower  margin  of 
the  pons  Varolii  to  the  spinal  cord,  on  a  level  with  the  ring  of  the  atlas. 
Its  upper  end  or  base,  though  apparently  limited  by  the  pons,  is  prolonged 
upwards  through  it  to  the  crus  cerebri  of  each  side.  Inferiorly,  there  is  no 
distinction  between  it  and  the  spinal  cord  posteriorly  or  laterally.  It  pre- 
sents  an  anterior  and  posterior  median  fissure,  which  divides  it  into  two 
gymmetrical  portions,  each  of  which  is  marked  by  three  grooves  and  four 
convex  eminences,  viz.  the  anterior  pyramid,  the  corpora  olivaria,  the  cor- 
pora restiformia,  and  the  posterior  pyramid. 

The  posterior  fissure  is  continuous  with  that  of  the  spinal  cord.  It  is 
narrow,  deep,  and  lined  by  the  pia  mater.  The  anterior  fissure,  the  con- 
tinuation  of  the  spinal,  is  broader  but  shallower,  and  lined  by  transverse 
commissural  fibres.  Nearly  an  inch  below  the  pons  this  fissure  is  inter- 
rupted by  the  decussating  fasciculi,  three  or  four  in  number,  which  ascend 
obliquely  inwards  from  the  lower  end  of  each  pyramid  to  the  opposite  one, 
interlacing  or  interdigitating  with  each  other. 

The  anterior  pyramids  are  two  narrow,  convex,  white  bands,  about  an 
inch  long,  small  inferiorly,  and  partially  united  by  the  decussating  fasciculi. 
They  appear  to  be  the  direct  as  well  as  decussating  medium  of  communi- 
cation between  the  anterior  fibres  of  the  cord,  the  mesocephalon,  crura 
cerebri,  corpora  striata,  and  cerebral  hemispheres. 

The  corpora  olivaria  are  smaller  and  shorter  than  the  pyramids,  are 
external  and  posterior  to  these,  and  separated  by  a  groove  both  from  them 
And  from  the  restiformia.  They  only  exist  in  man  and  quadrumana. 
White  and  fibrous  externally,  when  divided  they  present  a  mass  of  gr^ 
neurine  called  olivary  ganglion  or  corpus  dentatum. 
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Corpora  restiformia,  or  the  inferior  peduncks  of  the  cerebellum,  are  two 
thick  longitudinal  white  cords  on  each  lateral  and  posterior  surface  of  the 
medulla,  separated  from  the  divaria  by  a  groove,  in  which  the  roots  of  the 
eighth  pair  of  nerves  are  lodged.  Each  of  these  connects  the  spinal  cord 
and  the  medulla  oblongata  with  the  cerebellum. 

Posterior  pyramids  are  two  long  narrow  columns  which  extend  on  each 
side  of  the  posterior  fissure  of  the  cord  to  its  lower  extremity.  They  are 
seen  on  each  side  of  the  calamus  scriptorius  in  the  lower  part  of  the 
ventricle,  and  terminate  abruptly.  By  their  deep  surface  they  appear  con- 
tinuous with  the  posterior  part  of  the  olivary  tracts. 

PL  137,  ßg.  1,  view  of  the  brain  from  above.  Fig.  2,  base  of  the  brain  : 
\  continuation  of  the  great  median  fissure  along  the  inferior  surface  of  the 
brain ;  *,  anterior  cerebral  lobes  ;  ',  fissura  Sylvii ;  \  middle  cerebral  lobe  ; 
•,  commissure  of  the  optic  nerves ;  *,  tuber  cinereum,  with  the  process  pro- 
ceeding  from  the  pineal  gland  ;  \  corpora  mammiilaria ;  ',  crura  cerebri ; 
•,  pons  Varolii ;  ",  cerebellum ;  **,  limit  of  the  superior  lobe  of  the  cerebellum ; 
",  the  flocculus ;  ",  inferior  vermiform  process ;  ",  anterior  pyramids ; 
**,  olivaria;  '*,  restiformia;  ",  olfactory  nerve;  ",  optic  nerve;  ",  motor 
oculi ;  '•,  trochleator  ;  ",  trigemini  or  fifth  pair ;  *\  abducens  nerve ; 
•■,  facial  and  auditory  nerves;  "',  glosso-pharyngeal  and  pneumogastric 
nerve ;  '*,  accessory  nerve ;  ",  lingual  nerve.  Fig.  3  *,  lingual  nerve ; 
*,  glosso-pharyngeal,  pneumogastric,  and  accessory  nerves;  ^  facial  and 
auditory  nerves;  •,  trigemini ;  *,  abducens  oculi ;  ",  optic  nerve ;  ",  cauda 
equina;  ",  lumbar  enlargement  of  the  spinal  cord;  ",  cervical  do.;  ",  me- 
dttlla  oblongata;  ",  anterior  spinal  fissure;  ",  lateral  do.;  ",  olivaria; 
",  pyramids  ;  ",  pons ;  *®,  crura  cerebri.  Fig.  6,  medulla  oblongata  :  \  fibres 
separating  to  inclose  the  corpora  olivaria ;  *,  lateral  fibres ; ',  point  where  these 
decussate ;  *,  posterior  fibres  of  the  olivary  column ;  '•  **,  pyramids  ;  **  *',  their 
continuations  into  ' ;  and  ^  the  crura  cerebri.  Fig.  7,  cross  section  of  the 
corpora  olivaria :  \  their  cortical  substance  ;  *,  corpus  dentatum  ;  ',  medul- 
lary substance.  Fig.  8,  vertical  section  of  the  pons  Varolii,  and  of  the 
medulla  oblongata.  jPY^.  12,  cross  section  at  the  point  of  decussation  of 
the  pyramidal  columns.  Fig.  13,  cross  section  of  the  central  portion  of  the 
medulla  oblongata.  Fig.  14,  cross  section  at  the  point  of  union  between 
the  medulla  oblongata  and  the  pons. 


3.  Psychological  Relations  of  the  Brain. 

Numerous  experiments  have  been  made  by  accomplished  physiolo- 
gists to  determine  the  nrKxius  operandi  of  the  brain  as  the  source  of 
voluntary  action  and  the  recipient  of  sensitive  impressions.  We  may 
point  to  a  few  general  conclusions  as  tolerably  well  established  by 
careiul  research,  although  still  open  to  examination.  They  are  as  fol- 
lows : 

1.  The  vesicular  matter  of  the  brain  is  the  source  of  nervous  power.  In 
mental  actions  it  is  the  part  immediately  associated  with  changes  of  the 
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mind,  whether  in  the  working  of  the  intellect,  or  in  the  exercise  of  the  will, 
or  in  the  perception  of  sensitive  impressions. 

2.  In  simple  operations  of  thought,  as  in  the  exercise  of  the  reasoning 
powers,  or  of  those  of  the  imagination,  the  convolutions  of  the  brain  are 
immediately  engaged.  We  do  not  say  that  material  changes  give  rise 
to  the  mental  actions,  but  rather  that  the  changes  of  the  immaterial 
mind  and  those  of  the  vesicular  matter  of  the  convolutions  are  simul- 
taneous. 

8.  The  simple  exercise  of  the  will  for  a  voluntary  movement  is  probably 
connected  with  the  corpora  striata. 

4.  The  mere  reception  of  sensitive  impressions  is  connected  with  the 
optic  thalami  and  the  superior  layers  of  the  crus  cerebri. 

5.  Mental  emotions  afiect  the  posterior  and  superior  part  of  the  meso- 
cephalon. 

6.  The  cerebellum  is  the  regulator  of  the  locomotive  actions. 

The  harmony  of  the  cerebrum  is  afiected  by  various  causes,  whose  influ- 
ence is  then  exhibited  in  abnormal  mental  or  bodily  phenomena.  A  violent 
concussion  or  a  severe  electrical  shock  may  either  produce  immediate 
death,  or  else  cause  stupefaction,  loss  of  memory,  wandering  of  mind ;  turn- 
ing the  body  rapidly  round  causes  vertigo.  The  excessive  use  of  ardent 
spirits  or  narcotics  may  effect  the  same  result,  delirium,  insanity,  and 
lethargy  following  in  their  train.  The  poet  may  have  his  inspiration 
excited  and  increased  by  wine,  the  use  of  which  would  only  blunt  the  calm 
reflection  of  the  mathematician. 

These  brief  indications  may  serve  to  introduce  the  subject  of  Phrenology 
or  Cranioscopt/y  the  science  which  professes  to  decide  upon  the  mental 
peculiarities  of  man  and  animals,  from  the  form  and  relations  of  certain 
portions  of  the  exterior  of  the  skull. 

This  subject  was  first  elaborated  by  Gall,  born  at  Tiefenbrun  in  Swabia, 
March  9th,  1757.  For  a  time  settled  in  Vienna  as  a  physician,  he  subse- 
quently moved  to  Paris,  where  he  died  August  22d,  1828.  He  well  knew 
that  it  was  the  brain  and  not  the  skull  that  was  connected  with  the  mental 
phenomena,  yet  as  it  was  impossible  to  have  access  to  the  former  in  the 
living  individual,  he  took  the  latter  as  its  measure,  assuming  the  exterior 
of  the  skull  to  be  an  exact  model  of  the  inequalities  on  the  surface  of  the 
bi^in.  Associating  himself  with  Spurzheim,  a  former  pupil.  Gall  endea- 
vored to  bring  his  hypothesis  to  the  rank  of  a  well  established  theory.  In 
the  following  article  we  present  the  principal  features  of  their  science. 

A.  Phrenological  System  of  Gall  and  Spurzheim, 

The  mental  powers  of  an  animal  are  numerous  in  proportion  to  the  com- 
plexity of  its  brain;  the  remarkable  diversities  in  the  structure  of  the  brain 
in  different  animals  stand  in  immediate  relation  to  the  special  variations  in 
their  mode  of  life  and  general  functions. 

In  all  organized  beings  different  phenomena  presuppose  different  organs ; 
thus  the  different  functions  of  the  brain  imply  different  organs. 

One  animal  possesses  inclinations  and  instincts  which  are  wanting  to 
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anoLtier ;  this  is  only  eicplicable  on  the  supposition  that  every  special  func- 
tion of  the  brain  is  limited  to  a  particular  portion  of  it. 

The  gifts  and  peculiarities  found  in  all  individuals  of  the  same  species 
exiftt  in  different  degrees  in  the  dilTerent  individuals;  this  can  only  bo 
explained  by  a  difference  in  the  activity  of  the  different  organs  regu biting 
these  peculiarities. 

In  the  same  individnala  the  different  original  gifts  are  found  in  very  dif- 
ferent degree  ;  tiiis  could  not  be  were  not  each  original  mental  peculiarity 
dependent  on  a  special  orgrin. 

The  essentially  different  functions  of  the  brain  never  present  themselvea 
simultaneously  either  in  man  or  in  animals  :  some  are  constant,  while 
others  acquire  a  maximum  development,  either  with  the  age  of  the  subject, 
or  the  season  of  the  yean  This  cannot  be  explained  on  the  supposition 
that  all  functions  ore  dependent  on  a  single  organ, 

A  too  long  coulinued  exercise  of  the  mind  does  not  enfeeble  or  weary 
all  the  mental  powers  equally  :  the  ftitigue  is  only  partial,  and  rest  caö 
be  attained  by  changing  I  he  subject  of  study,  without  the  necessity 
of  entire  cessation  from  labor.  This  would  be  impossible  if  the  wfiole 
of  the  brain  were  concürned  in  any  epecies  of  mental  application.  Cer- 
tain mental  and  moral  powers  umy  be  destroyed,  btunJed,  or  height- 
ened by  disease,  wounds,  &Cm  while  others  remain  entirely  unaffected  by 
the  same  causes  :  this  would  be  incomprehensible  on  the  supposition  that 
the  brain  is  a  single  uniform  organ  adapted  equally  to  all  functions 

Little  exception  can  be  taken  to  the  postulates  of  Gull  as  above  pre- 
sented :  the  case  is  different,  however,  in  respect  to  the  conclusions  which 
he  attempts  lo  draw  from  them.  According  to  him  all  the  organs  of  the 
mind  lie  on  the  surface  uf  the  brain  in  the  different  convolutions,  and  they 
are  more  or  less  depressed  or  elevated,  are  larger  or  smaller  as  their  functions 
are  exercised  with  greater  or  less  energy.  These  different  develojimcnts 
of  the  brain  are  supposed  to  be  in^presüüd  on  the  surface  of  the  cranium, 
and  externally  visible.  To  this,  however,  positive  facts  of  anatonjy  und 
physiology  are  decidedly  opp^jsed.  According  to  the  present  state  of  our 
knowledge  of  the  functions  of  the  brain,  it  is  not  upon  the  surface  th^t  we 
are  to  seek  for  the  seat  and  impress  of  mental  characteristics,  but  rather  on 
the  wnlls  of  the  ventricles  whose  varying  features  ore  not  exhibited  on  the 
surface  of  the  brain,  much  lesa  on  the  exterior  of  the  craniuTik  Tfie  most 
accurate  anatomico-physiological  investigations  lead  to  the  conclusion  that 
in  men  of  high  mental  endowments  the  regions  of  the  posfericjr  and  »nfenor 
cornua  of  the  lateral  ventricles  are  especially  developed,  yet  these  arc  so 
entirety  concealed  from  view  as  to  yield  no  definite  conclusions  in  the 
unopened  cranium. 

On  pi  l^O.ßgs.  15,  16,  17,  the  organs  as  originally  established  by  Gall 
will  be  found  indicated  by  the  figures  I  to  27,  as  follows: 

1.  Sexual  love.  2.  Love  of  children.  3.  Capacity  for  commtmicnting 
instiuction.  4.  Knowledge  of  the  relative  positions  of  objects.  5,  Know- 
ledge of  persons,  6.  Sense  of  color  7*  Sense  of  melody  and  hartoony. 
Ö.  Talent  for  calculating.     9«  Facility  in  expressing  thoughts  in  wriling* 
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10.  Fluency  of  speech.  11.  Power  of  construction.  12.  Friendship; 
attachment;  fidelity.  18.  Courage;  power  of  self-defence;  tendency  to 
bullying.  14.  Disposition  to  destroy  life.  15.  Tendency  to  conceal  mental 
emotions.  16.  Propensity  to  steal ;  to  acquire  property,  &c.  17.  Pride ; 
arrogance ;  self-respect.  18.  Love  of  approbation  ;  vanity.  19.  Cautioos- 
ness;  prudence;  excessive  timidity.  20.  Power  of  comparison,  or  of 
discovering  analogies.  21.  Metaphysical  acumen  ;  tracing  the  relations  of 
cause  and  effect.  22.  Wit;  disposition  to  mirth.  23.  Poetic  feeling; 
ideality ;  love  of  the  beautiful.  24.  Benevolence  of  disposition ;  good 
humor.  25.  Religious  feeling.  26.  Firmness;  obstinacy.  27.  Mimicry; 
power  of  imitation. 

The  regions  of  the  skull  marked  ?  were  left  unnamed  by  Gall. 

The  hypothesis  of  Gall,  which  for  a  time  counted  numerous  adherents, 
was  subsequently  almost  entirely  forgotten,  and  only  resuscitated  in  more 
modern  times  by  the  labors  of  English  and  American  investigators. 
Although  the  general  principles  remained  the  same,  the  number  of  organs 
was  increased  from  twenty-seven  to  thirty-six,  and  the  name  of  the  science 
changed  from  Cranioscopy  to  that  of  Phrenology. 

Some  phrenologists,  with  Noel,  assume  the  following  six  regions  as  con- 
nected with  the  mental  faculties  :  1.  The  posterior  basilar  region,  contain- 
ing the  cerebellum,  and  supposed  to  be  the  seat  of  the  instinct  of  reproduction. 

2.  The  lateral  basilar  region,  the  region  of  the  ear ;  the  seat  of  the  inferior, 
selfish   feelings ;   the  propensities  to  self-aggrandizement,  distinction,  dec. 

3.  The  posterior  region  of  the  head  above  the  cerebellum,  the  seat  of  social 
qualities,  love  of  children,  attachment,  fidelity,  &c.  4.  The  region  of  the 
vertex,  or  crown  of  the  head,  the  seat  of  the  higher  egotistical  feelings,  as 
self-esteem,  love  of  approbation,  &c.  5.  The  anterior  superior  portion  of 
the  head,  the  seat  of  the  higher  moral  and  religious  sentiments,  as  benevo- 
lence, veneration,  firmness,  conscientiousness.  6.  The  forehead,  the  seat  of 
the  intellectual  organs,  the  perceptive  being  situated  in  the  lower  part,  the 
reflective  above. 

We  shall  now,  in  conclusion,  present  the  order  in  which  the  different 
mental  faculties  are  mapped  out  by  phrenologists  of  the  present  day,  refer«* 
ring  to  pL  120,  ßgs.  18-21. 

A.  Propensities  or  Instincts.  1.  Ainativeness :  lies  between  the  occi- 
pital condyles. 

2.  Fhiloprogenitiveness :  lies  above  the  middle  of  the  cerebellum.  Its 
form  varies ;  in  some  it  is  aa  oval  elevation,  as  in  females ;  in  others  it  is 
more  elongated. 

8.  Inhabitiveness :  beneath  Self- Esteem,  ft  produces  the  desire  of  per- 
manence in  place. 

4.  ConcentraHveness  :  lies  between  Philoprogenitiveness  and  Inhabitive- 
ness.    The  power  of  concentrating  all  the  faculties  on  one  point. 

5.  Adhesiveness :  on  each  side  of  the  preceding.  Attachment,  firiend- 
ihip,  love  of  society. 

6.  Combativeness  :  situated  on  each  side,  at  the  inferior  posterior  c<»iier 
of  the  parietal  bones. 
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7.  DestructiveTiess :  immediately  above  the  external  ear,  extending  on 
each  side, 

8.  Secrctivertess :  immediately  above  Deatructivenesa,  When  the  two 
last  orgaos  are  highly  developed»  the  cranium  acquires  a  peculiar  shape  in 
the  extension  or  prominence  of  the  interior  lateral  portion. 

9.  Acquisitiveness ;  situated  at  the  anterior  in&rior  angle  of  the  parietal 
bone, 

10*  Constructiveness  :  situated  at  the  inferior  lateral  portion  of  the  frootd 
bone»  in  the  vicinity  of  the  sphenoidal  suture, 

B-  8ejvtimbi»t8.  11.  Self^Esteem:  lies  on  the  posterior  portion  of  the 
top  of  the  cranium;  when  strongly  developed,  it  constitutes  the  verleic,  or 
highest  part  of  the  head- 

12.  Love  of  Approbation  :  on  each  side  of  the  preceding. 

13.  Cautiousness,  running  into  prudence  and  timidity :  a  Utile  below  the 
middle  of  the  parietal  bone. 

14.  Bem^olence,  the  source  of  compassion:  lies  on  the  upper  part  of  the 
frontal  bone. 

15.  Veneration  :  tendency  to  respect  what  is  great  and  good  ;  lies  between 
Firmness  and  Benevolence* 

16.  Firmness:  placed  in  the  posterior  portion  of  the  coronal  suture, 

17.  Conscientiousness:  anterior  to  Hopejateral  to  Firmness, 

18.  Hope  :  on  either  side  of  Veneration. 

19.  Wonder,  CreduHly  ;  on  one  side  of  Benevolence. 

20.  IdeaUiy :  love  of  the  beautiful,  desire  for  excellence;  on  one  side  of 
Wonder. 

21.  Imitativeness :  next  to  Benevolence. 

C.  IxrELLECTUvr.  Faculties.  22.  Itidimduality :  takes  cognisance  of 
existence  and  siin}jle  facts ;  lies  in  the  lowest  part  of  the  forehead,  immedi- 
ately above  the  root  of  the  nose. 

23.  Form:  idea  of  external  shape;  situated  at  the  interior  angle  of  the 
orbit. 

24.  iiite :  gives  the  idea  of  space,  and  enables  man  to  appreciate  dis- 
tance and  dimension;  placed  at  the  interior  angle  of  the  sui>erciliary 
arch. 

25.  Weights  communicates  the  perception  of  momentum,  weight,  and 
resistance,  and  aids  equilibrium  :  lies  behind  the  preceding,  on  the  superci- 
liary arch. 

26.  Color:  gives  perception  of  colors  and  their  harmonies;  lies  a  little 
beyond  the  middle  of  the  superciliary  arch,  next  to  the  preceding, 

27.  Loealiiy  :  idea  of  relative  position  ;  placed  on  each  side,  at  the  mid- 
dle of  the  inferior  edge  of  each  frontal  hone. 

28.  Number ;  above  the  outer  angle  of  the  eyebrows. 

29-  Order:  the  love  of  physical  arrangement;  lies  next  to  Color,  and 
forms  the  outermost  organ  in  the  superciliary  arch,  bordering  externally  od 
Number. 

30.  Eventuality:  takes  cognisance  of  occurrences  or  events;  lies  in  the 
middle  of  the  forehead« 
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31.  Time:  borders  on  Sound,  Eventuality,  Locality,  and  Wit 

82.  Tune :  a  considerable  development  enlarging  the  anterior  portion  of 
the  forehead»  and  giving  to  it  an  angular  shape :  said  to  be  very  coDspicuoiis 
in  Liszt.  It  appears  to  have  been  pyramidal  in  Gluck  and  Haydn»  and 
rounded  in  Mozart,  Viotti,  Zumsteeg,  Dussek,  and  Crescentini. 

33.  Language :  situated  on  the  anterior  inferior  portion  of  the  anterior 
lobe  of  the  brain,  immediately  above  the  vault  of  the  orbits.  In  proportion 
to  its  development,  it  depresses  the  vault  of  the  orbit,  forcing  out,  and  giving 
a  fulness  to  the  eyes. 

D.  Tue  Intellectual  Reflective  Faculties.  34.  Wit:  lies  beneath 
the  inferior  external  portion  of  Wonder. 

35.  Comparison:  lies  beneath  the  organ  of  Benevolence.  This  and  the 
next  organ  sometimes  constitute  a  single  lump. 

36.  Causality  :  traces  the  relation  of  cause  and  effect,  and  the  dependence 
of  phenomena ;  lies  beneath  Imitation,  and  borders  on  Wonder,  Benevolence» 
Comparison,  Eventuality,  and  Time. 

We  may  characterize  the  instinct  of  nourishment,  and  the  love  of  life^  as 
acquired  faculties.  Their  supposed  locations  are  indicated  by  e  and  •{«  on 
fig,  19.     The  regions  marked  t  are  uncertain. 

The  More  Modern  Methods  of  Cranioscopical  Investigation, 

The  first  point  to  be  ascertained  is  as  to  the  general  size  of  the  craninm 
to  be  examined,  whether  it  be  large,  of  medium  size,  or  small.  We  next 
consider  the  relative  extent  of  the  principal  regions  of  the  cranium  as  already 
referred  to,  going  into  an  estimate  of  the  individual  organs  present,  with 
reference  to  their  length,  breadth,  and  thickness  ;  by  this  means  we  obtain 
an  idea  of  their  mutual  relations.  The  head  in  question  is  next  to  be 
examined  in  profile,  dividing  it  into  two  portions  by  means  of  a  vertical  line 
{pi.  V20,figs.  1,2,  a  6),  which  extends  from  the  opening  of  the  external  ear  a, 
to  the  central  point  6,  of  the  upper  part  of  the  head,  corresponding  to  the 
intersection  of  the  frontal  and  sagittal  sutures.  The  posterior  surface  is  the 
occipital,  and  the  anterior  the  frontal  region ;  the  extent  of  each  is  next  to 
be  determined.  In  fig,  1,  the  occipital  region  abd  predominates  over  the 
frontal  abc;  the  reverse  is  seen  in  fig,  2.  The  former  condition  is  the  more 
common,  indicating  a  preponderance  of  the  animal  over  the  intellectual  in 
man.  In  each  figure  now  draw  lines  ac,  af  ab,  ad,  from  the  external 
auditory  meatus;  these  lines,  by  their  different  lengths,  will  indicate  the 
different  degrees  of  cerebral  development  in  the  different  planes  of  intersec- 
tion. Next  examine  the  length  c  d,  from  the  occipital  to  the  frontal  region,  as 
also  the  height  of  the  head  a  6,  from  the  ear  to  the  vertex.  Then  divide  the 
head,  with  respect  to  its  height,  into  two  regions,  by  means  of  a  horizontal  line 
c  d,  from  the  middle  of  the  frontal  region  to  the  point  of  union  of  the  parietal 
bones  and  the  occiput.  The  portion  below  this  bone  is  called  the  basilar 
region,  that  above  it  the  coronal.  Of  these  two  regions,  the  former  will  usually 
be  found  most  highly  developed  ;  another  indication  of  the  preponderance  of 
the  animal.  A  line  ef,  drawn  from  the  outer  corner  of  the  eye,  vertical  and 
parallel  with  a  b,  indicates  the  degree  of  development  of  the  brain  in  tlie  fore- 
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head  proper ;  as  also  the  volume  of  its  lower  portion  e  c,  with  that  of  the 
upper  cf.  The  former  of  these  bears  refereace  to  the  perceptive  facuhies^ 
the  lafter  to  the  reflective. 

Finally,  take  the  entire  circumference  of  the  head  into  consideration,  and 
comjiare  the  height  with  the  breadth,  by  which  means  we  sfiall  ohtain  tho 
relation  between  the  lateral  and  the  superior  region.  The  usu^illy  greater 
development  of  the  lateral  region  in  proportion  to  that  of  the  fore  part  of 
the  hcitd,  a^^ain  points  to  the  preponderance  of  the  animal  in  man.  We 
may  next  proceed  to  the  consideration  of  the  sjLjgle  organs  situated  in  each 
of  these  regions. 

In  the  frontal  part  of  the  head  lie  the  intelleciual  faculties,  the  perceptive 
being  inferior  and  the  reflective  superior.  All  the  rest  of  the  head  heSongs 
to  the  feelings  ;  the  basilar  and  lateral  portions  lo  the  instincts,  the  vertical 
to  the  feelings.  The  part  tidh  of  the  region  of  the  vertex  deserves  especial 
mention,  on  account  of  the  influence  which  the , organs  situated  \n  it  exer- 
cise upon  the  operations  of  all  the  rest,  exciting  and  communicating  a 
greater  decree  of  energy  to  them.  This  part  of  the  head,  in  connexion 
with  a  well  dev^eiof*ed  frontal  and  vertical  region,  imparts  strength 
both  lo  tlie  intellectual  and  the  moral  faculties«  while  in  connexion 
with  a  high  development  of  the  basilar  region  it  invigorates  the  atuma) 
impulses. 

Quite  recently  Carus  has  endeavored  to  establish  Cranioscopy  on  a  more 
scientific  basis  than  hitherto.  He  starts  with  the  principle  that  tiie  skull 
consists  of  three  verlcbraü,  and  that  these  three  vertebrae  correspond  to  the 
three  divisions  of  the  brain,  anterior,  middle,  and  posterior;  which  in  turn 
stand  in  strictest  relation  to  the  three  directions  of  spiritual  activity^  the 
intellect,  the  sensibility,  and  the  will.  He  made  use  of  every  op]>oi'tunity 
in  his  power  to  obtain  measurements  of  the  most  diverse  heads,  com()Hring, 
too,  a  great  number  of  skulls  and  plaster  ci»sts,  and  from  his  different 
examinations  attained  to  the  following  noteworthy  results.  We  n^ay  remark 
that  the  measurements  given  are  in  the  German  inch,  which  is  slightly 
larger  than  the  English, 

He  never  found  that  among  men  in  whom  there  existed  a  deficient 
development  of  the  anterior  or  frontal  vertebra  (in  height  less  than  4  inches 
G  lines  measured  from  the  opening  of  the  ear,  and  a  breadth  of  forehead 
less  than  4  inches)  there  svas  any  decided  intellectual  development.  On 
the  other  hand,  in  an  extensive  series  of  remarkably  intellectual  indivi- 
duals he  found  the  volume  of  the  frontal  vertebra  to  be  always  considerable 
(5  inches  to  5^-  high  and  4^  to  5  inches  broad).  As  instances  Carus  adduces 
Kanl,  the  great  metaphysician  ;  Ehrenbergi  the  naturalist  ;  Uetzius  of 
Stockholm,  the  anatomist  ;  Von  Raumer,  the  historian;  Von  Lindenau,  the 
statesman ;  the  artists^  Rauch  (5  inches  4  lines  high,  4  inches  7  lines  broad), 
Bcndemann,  and  Thorwaldsen  (5  inches  ä  lines  high,  4  inches  8  lines  broad) ; 
the  poets,  Schiller,  Goethe,  and  Tieck :  in  all  these  there  was  a  striking 
anterior  development.  In  the  head  of  the  Italian  philosopher  Nobili  alone 
did  he  find  so  slight  dimensions  as  a  height  of  4j  inches,  and  a  breadth  of 
4^,  and  in  his  case  the  whole  skull  was  very  delicately  organized,  the  bones 

831 


Digitized  by 


Google 


12«  AirTHEOPOLOGY. 

of  the  forehead  very  thin,  with  a  considerable  breadth  of  the  tjrmpanic 
vertebra  (5i  inches). 

In  a  series  of  measurements  of  the  heads  of  very  intelligent  and  highly 
gifted  women,  he  never  found  so  great  a  height  of  forehead  as  in  eminent 
men.     The  greatest  size  occurred  in  the  authoress  Mrs.  Austin. 

Measurements  of  the  middle  and  posterior  regions  of  the  head  gave 
frequent  occasion  to  recognise  the  relation  between  them  and  the  sensibili- 
ties and  will.  With  a  middle  region  of  only  5  inches  or  less,  the  skull  always 
belonged  to  a  low  depraved  nature.  Two  convicted  thieves  exhibited  a 
height  of  4  inches  10  lines  and  5  inches  1  line,  with  a  breadth  of  5  inches 
ft  lines.  In  the  skulls  of  various  savage  tribes,  as  New  Hollanders,  Boto- 
oudas,  Guaraguanas,  Aleutians,  Negroes,  Baschkirs,  &c.,  the  height  wa« 
only  4  inches  5-10  lines,  and  the  breadth  4  inches  1-8  lines.  On  the  other 
hand,  in  poets,  artists,  and  savans,  the  height  amounted  to  5  inches  4-7  lines, 
and  the  breadth  to  5  inches  5-9  lines.  With  respect  to  the  hind  part  of  the 
head,  its  height  was  always  characteristic  of  energy  of  action  ;  whether  this 
was  spiritual  or  corporeal  in  its  nature,  depended  upon  the  greater  or  less 
development  of  the  region  of  the  intellect.  Thus  a  very  muscular  Arabian 
springer,  was  distinguished  by  an  enormous  height  of  occipital  vertebra 
(4  inches  5|  lines) ;  while  in  other  more  spiritually  gifted  persons  of  great 
power  of  will  it  amounted  to  3  inches  7  lines  to  5  inches,  by  4  inches 
4-5  lines  (in  Ole  Bull,  3  inches  1 1  lines ;  in  Thorwaldsen,  4  inches  3  lines). 

Measurements  of  the  middle  head  of  females  differed  less  from  those  of 
males  than  was  seen  in  the  case  of  the  fore  or  hind  part  of  the  head ;  in 
general  they  indicated  a  more  or  less  predominant  sensibility.  The  com- 
parison of  the  heads  of  the  eminent  German  actresses,  Schroeder,  mother 
and  daughter,  was  highly  remarkable  in  this  respect.  The  former,  sedate, 
measured,  and  stately  in  her  performances,  had  a  middle  head  measuring 
4  inches  10  lines  in  height,  and  5  inches  1  line  in  breadth,  with  a  hind  head 
of  4  inches  4  lines  in  height ;  the  latter,  who  was  also  a  great  singer  of  won- 
derful creative  fancy,  had  a  middle  head  of  5  inches  in  height  and  5}  inches 
in  breadth,  with  a  height  of  but  3  inches  11  lines  for  the  hind  head.  A  pair 
of  female  criminals,  one  a  poisoner,  the  other  a  child  murderer,  exhibited  a 
height  of  4  inches  5-10  lines,  with  a  common  breadth  of  5  inches  3  lines 
for  the  middle  head.  The  height  of  the  hind  head  in  females  was  generally 
about  4  inches,  never  over  4  inojies  4  lines,  while  in  males  it  may  amount 
to  4  inches  8  lines,  thus  corresponding  to  the  greater  weakness  of  the 
former  sex. 

With  respect  to  the  import  of  varying  height  and  breadth  in  the  cranial 
vertebrae,  Cams  came  to  the  conclusion,  that  a  greater  breadth  in  the 
anterior  cerebral  mass,  and  in  the  sincipital  vertebra,  was  connected  with 
a  greater  tendency  to  a  philosophical  intellect.  In  the  middle  portion  of 
the  head,  too,  variations  in  height  and  breadth  appear  decidedly  to  run 
parallel  with  a  more  or  less  subjective  direction  of  mind.  In  the  occipital 
vertebra,  if  the  height  seems  more  to  keep  pace  with  the  motive  energies, 
the  breadth  is  more  in  harmony  with  sexual  characteristics. 

In  illustration  of  the  above  developments,  pi  120,  fig.  3,  represents  a 
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cast  of  the  head  of  Napoleon ;  fig.  4,  that  of  Tiedge  ;  ^.  5,  of  Kant ;  fig,  6, 
of  Talleyrand ;  fig.  7  represents  the  skull  of  Schiller ;  fig.  8,  that  of  a  Green- 
lander  ;  fig.  9,  that  of  a  suicide ;  fig.  10,  that  of  a  poisoner ;  fig.  1 1,  that  of 
a  Cretin ;  fig.  12,  that  of  an  idiot ;  fig.  13,  that  of  a  brown  sajou  ape ;  fig.  14, 
that  of  a  Grison  ape. 


4.  Anatomy  of  the  Nbrvbs. 

A.     Cerebral  Nerves. 

1.  Olfactory  Nerves.  First  Pair.  This  pair  of  nerves  is  the  first 
given  off,  arising  from  the  inferior  anterior  surface  of  the  brain.  From  the 
bulb  which  each  of  these  nerves  forms  at  the  side  of  the  crista  galli,  several 
branches  descend  into  the  nose  through  the  foramina  in  the  cribriform  plate ; 
they  may  be  divided  into  the  internal,  middle,  and  external.  The  internal 
branches,  about  ten  in  number,  descend  in  grooves  along  the  septum,  and 
subdivide  into  many  filaments,  which  form  a  plexus  with  each  other  in  the 
mucous  membrane.  The  middle  branches  are  distributed  to  the  mucous 
membrane  lining  the  roof  of  each  nostril.  The  external  branches  descend 
along  the  groove,  on  the  turbinated  bones,  dividing  and  communicating 
frequently  with  each  other,  so  as  to  form  numerous  plexuses  which  are  lost 
in  the  pituitary  membrane. 

2.  Optic  Nerves.  Second  Pair.  This  arises  by  a  broad  flattened  root, 
one  portion  of  which  comes  from  the  thalamus  opticus,  and  another  from 
the  testis ;  advancing  it  adheres  so  closely  to  its  fellow,  that  the  two  seem 
fused  together,  in  such  a  way  that  there  is  no  line  of  separation  between 
them.  This  junction  presents  the  form  of  the  letter  X,  and  is  called  the 
chiasma.  Separating  again  after  this  union,  each  nerve  passes  through  its 
optic  foramen,  and  piercing  the  sclerotic  and  choroid  membranes  of  the 
eye,  expands  to  form  the  retina.  This  nerve  is  accompanied  by  the 
ophthalmic  artery.  The  other  nerves  distributed  to  the  eye  are,  the  third 
nerve,  the  fourth,  the  ophthalmic  branch  of  the  fifth,  and  the  sixth. 

8.  The  Motorbs  Oculi.  Third  Pair.  This  arises  from  the  internal 
face  of  the  cms  cerebri,  in  advance  of  the  anterior  margin  of  the  tuber 
annulare.  After  passing  through  the  foramen  lacerum  orbitale,  it  divides 
into  two  branches,  a  superior  and  an  inferior.  The  superior  or  smaller 
passing  above  the  optic  and  nasal  nerves,  divides  into  two  branches,  one  to 
the  superior  rectus,  the  other  to  the  levator  palpebrse.  The  inferior  or  the 
larger  branch  passes  below  and  to  the  outside  of  the  optic  nerve,  and 
divides  into  three  branches :  an  interna^  to  the  internal  rectus ;  a  middle, 
to  the  inferior  rectus ;  and  an  external,  to  the  inferior  oblique. 

4.  The  Trochleator  :  Patheticus.  Fourth  Pair.  This  is  the  smallest 
nerve  coming  from  the  encephalon,  not  exceeding  a  sewing  thread  in  thick- 
ness. It  arises  by  two  roots  from  the  upper  anterior  face  of  the  valve  of 
the  brain,  just  below  the  testes  ;  passing  through  the  foramen  laoerum 
orbitale,  it  reaches  the  eye,  and  is  distributed  to  the  superior  oblique 
muscle. 
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5.  The  TRioEMmi :  Trifacial.  Firrs  PArs.  This  emerges  by  thne 
roots  from  the  side  of  the  pons  Varolii,  just  where  it  is  continuous  with  the 
crus  cerebelli,  and  after  forining  the  semilunar  or  Gasserimn  ganglion,  is 
divided  into  three  large  branches»  the  ophthalmic»  the  superior,  aod  the 
inferior  maxillary. 

The  Ophthalmic  passes  along  the  outer  side  of  the  cavernous  sinus,  and 
approaching  the  foramen  lacerum  orbitale,  divides  into  three  branches,  the 
lachrymal,  the  frontal,  and  the  nasal.  The  lucltrymal  is  ultimately  distri- 
buted to  the  conjunctiva  and  lachrymal  gland.  The  frontal  divides  into  an 
internal  or  supra-trochleator  nerve,  to  the  region  of  the  eye,  and  the  external^ 
SMpra'orbital,  or  proper  frontal  nerve,  to  the  scalp*  Both  the  frontal  and 
lachrymal  are  nerves  of  sensation.  The  nasal  ner^e  divides  into  two 
luranches,  the  external  or  infra-trochleat&r  to  the  lachrymal  passages  and  the 
region  of  the  nose,  and  the  interruU  or  proper  nasal 

The  superior  maxillary  nerve  is  larger  than  the  ophthalmic,  and  passes 
from  the  middle  of  the  ganglion  forwai*ds  through  the  foramen  rotuoduoi 
into  the  pterygo^maxillary  fossa.  Here  it  sends  down  two  small  branches, 
which  ultimately  unite  in  the  spheno^palatine  ganglion  or  the  ganglion  o^ 
Meckel.  From  this  proceed  three  sets  of  branches,  an  inferior,  internal, 
and  posterior.  The  inferior  or  palatine  nerves  are  distributed  to  the  palate 
and  uvula.  The  internal  branchy  or  the  spheno-ptäatine  nerve,  divides  into 
several  branches  after  passing  into  the  upper  and  back  part  of  the  nose ; 
the  principal  of  these  is  the  ntiso-palatine  nerve  or  nerve  of  Cotunnius.  The 
third  or  posterior  branch  of  the  ganglion  is  the  vidian  or  superior  petr-osal 
nerve,  distributed  to  the  tympanic  apparatus. 

Other  branches  sent  off  by  the  sui)erior  maxillary  are,  the  orbital,  the 
malar,  the  temporal^  the  posterior  dental,  the  infra-orbital,  and  the  anterior 
dental,  all  of  which  indicate  their  distribution  in  their  names. 

The  inferior  maxillary  nerve  descends  from  the  ganglion  through  the 
foramen  ovale  into  the  zygomatic  fossa,  where  it  divides  into  two  laige 
branches,  a  superior  or  external,  and  an  inferior  or  intemcU.  The  forBosr 
subdivides  into  the  two  deep  temporal,  the  masseteric,  the  buccal  and  the 
pterygoid  ;  the  latter  into  the  auricular,  inferior  denial,  and  gustatory  nerves; 
most  of  these  have  various  subdivisions. 

6.  Motor  Extbrnus  Ocüli.  Sixth  Paie.  This  arises  from  the  base  or 
upper  portion  of  the  corpus  pyramidale,  under  the  posterior  margin  of  the 
tuber  annulare»  or  pons ;  the  fibres  are  assembled  into  two  roots,  of  which 
the  external  is  much  the  lar^r.  These  roots,  uniting,  pass  through  Aa 
sphenoidal  foraonen,  and  are  distributed  to  the  abductor  ocuii  muscles. 

7  a.  Facial  Nerve  or  Portio  Dura  op  the  Sbveftth  Pa».  This  arises 
by  two  branches ;  the  laiger  from  the  medulla  oblongata,  at  the  most  siqie- 
rior  part  of  the  corpus  restiforme ;  the  smaller  from  that  portion  of  the 
medulla  oblongata  placed  between  the  first  branch  and  the  auditory  nerve* 
The  two  branches  are  kept  distinct  for  the  distance  of  several  lines,  when 
they  unite,  and,  passing  i&to  the  meatus  auditorius  internus  and  through  the 
aqueduct  of  Fallopius,  emerge  at  the  stylo-mastoid  foramen,  to  be  distribi^ 
upon  the  muscles  ai\d  skin  of  the  head.  In  the  aqueduct  of  Fallquus  it 
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^'  sends  ofT  the  tympanic  branch,  and  lower  down  the  corda  tympani.   Escaping 

through  the  stylo-mastoid  foramen,  it  gives  off  three  branches,  the  posterior 

r.  auricular,  stylo-hyoid,  and  suhmastoid  or  digastric.    Further  branches  and 

subdivisions  are  the  temporo-faciaU  with  its  fasciculi,  the  temporal,  malar, 
and  buccal;  and  the  cervico-facial,  still  further  separated  into  maxillary, 
submaxillary,  and  cervical  branches.     The  portio  dura  nerve  has  been  sup- 

-  posed  to  be  the  exclusive  motor  nerve  of  all  the  superficial  muscles  of  the 

face,  of  the  eyelids,  nose,  mouth,  lips,  and  of  the  ears. 
76.  The  Auditory  Nerve,  or  Portio  Mollis  op  the  Seventh  Pair. 

^-  This,  which  is  a  single  nerve  of  sense,  arises  partly  from  the  medullary 

i^  BtrisB,  or  the  surface  of  the  calamus  scriptorius,  and  partly  from  the  corpus 

^  restiforme,  between  the  glosso-pharyngeal  nerve  and  the  tuber  annulare ;  it 

\s  distributed  to  the  labyrinth  of  the  ear. 

8  a.  Glosso-Pharynoeal,  or  First  Branch  of  the  Eighth  Pair.  This 
arises  from  the  posterior  cord  of  the  medulla  oblongata,  just  above  and 
interior  to  the  superior  filaments  of  the  next  nerve.  Its  filaments,  therefore, 
spring  from  the  anterior  margin  of  the  corpus  restiforme,  or  from  the  fissure 
^parating  it  firom  the  corpus  olivare.  After  the  union  of  its  filaments  into 
a  round  cord,  it  passes  through  the  foramen  laoei^am  posterius,  and  is  ulti* 
«lately  distributed  to  the  tongue  and  pharynx. 

S6.  The  Pneumooastric  Nerve,  or  Vaoub  of  the  Eighth  Pair.  This 
arises  from  the  corpus  restiforme  of  the  medulla  oblongata,  posterior  to  the 
highest  root  of  the  accessory  nerve.  It  passes  through  the  foramen  lacerum 
posterius,  in  a  canal  in  common  with  the  spinal  accessory,  and  is  separated 
posteriorly  from  the  internal  jugular  vein  by  a  small  spine  of  bone.     In  the 

^  (bramen  it  presents  a  ganglionic  expansion,   and  below  it  a  gangliform 

^  swelling,  nearly  an  inch  in  length;  the  latter  communicates  beneath  the 

base  oi  the  cranium,  and  in  front  of  the  two  first  cervical  vertebr»,  with 

^  the  facial,  glosso-pharyngeal,  spinal  accessory,  sympathetic,  and  superior 

'■  spinal  nerves,  constituting  the  basilar  plexus.     Descending  towards  these 

^  organs,  it  gives  off  cervical,  thoracic,  and  abdominal  branches.   The  cervical 

branches  are  the-  communicating,  the  auricular,  the  pharyngeal,  the  superior 

^  laryngeal,  the  cardiac,  and  the  recurrent  or  inferior  laryngeal.    The  thoracic 

gives  off  the  pulmonary  and  the  oesophageal  nerves,  the  former  presenting 

r  the  ai^terior  and  posterior  pulmonic  plexus,  the  latter  the  OBsophageal  plexus. 

:  On  the  right  stomach,  the  right  vagus  passes  behind  the  cardiac  orifice  ;  ancl 

its  branches,  with  some  others,  unite  to  form  the  cardiac  plexus.   The  pneu- 

<  mc^astric  nerves  supply  the  pharynx,  oesophagus,  and  partly  the  stomach ; 

i:  also  the  larynx,  trachea,  lungs,  and  partly  the  heart ;  they  are,  therefore, 

concerned  in  deglutition,  voice,  respiration,  circulation,  and  digestion,  and 

r*  maifitain  ioiportant  sympathies  between  the  different  organs  concerned  in 

these  functions. 
8  c.  The  Nervus  Accebsorius,  or  Spinal  Accessory.     This  is  the  third 

j,  branch  of  the  eighth  pair.     It  arises  from  the  posterior  fasciculus  of  the 

medulla  oblongata,  just  above  the  hypoglossns  nerve,  and  also  from  the 

r  posterior  fasciculus  of  the  medulla  spinalis ;  with  a  variable  number  of  roots, 

it  passes  through  the  foramen  lacerum  posterius,  to  be  distributed  to  the 
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muscles  and  integuments  of  the  neck.  This  nerve  is  supposed  to  be  com- 
pound, but  essentially  motor,  and  has  been  termed  "  the  respiratory  nerve 
of  the  neck." 

9.  The  Lingual  Nerve;  Hypoglossal  Nerve.  Ninth  Pair.  This 
arises  from  the  medulla  oblongata,  by  several  fasciculi,  whose  roots  spring 
from  the  fissure  which  separates  the  corpus  pyramidale  from  the  corpus 
olivare  ;  these  unite  into  two  or  three  trunks,  which  ultimately  coalesce  into 
one  which  passes  through  the  anterior  condyloid  foramen  of  the  occipital 
bone,  to  be  distributed  to  the  muscles  of  the  tongue.  As  it  passes  across 
the  neck,  below  the  digastric  tendon,  it  gives  off  a  considerable  branch, 
the  descendens  colli  or  noni,  to  the  omo-hyoid,  sterno-hyoid,  and  thyroid 
muscles. 

PI.  137,  fig.  17,  branches  of  the  fifth  pair:  \  infra-orbital;  *,  frontal; 
\  lachrymal ;  ',  buccal ;  *,  superficial  temporal ;  ",  mental ;  ",  hypoglossus ; 
",  trunk  of  the  facial  nerve,  exterior  to  the  aqueduct  of  Fallopius.  For  the 
distribution  of  the  facial  nerve  see  fig.  18,  near  the  third  branch  of  the  fifth 
pair.  Fig.  18  \  stem  of  the  fifth  pair  ;  ',  spheno-palatine  ganglion;  ',  super- 
ficial branch  of  the  vidian  nerve,  its  connexion  with  the  sympathetic  in  the 
foramen  lacerum,  and  with  the  facial  nerve ;  *,  lingual  branch  of  the  fifth  pair, 
and  the  union  of  the  chorda  tympani  with  it ;  *,  ganglion  oticum,  with  its 
branches;  *,  facial  nerve;  ^  union  of  the  vidian  nerve  with  the  facial;  *,  ori- 
gin of  the  chorda  tympani  from  the  facial  nerve ;  *,  union  of  the  facial  nerve 
with  the  glosso-pharyngeal ;  ",  with  the  vagus ;  ",  glosso-pharyngeal  nerve 
with  the  ganglion  petrosum,  from  which  proceeds  the  plexus  of  Jacobson  ; 
",  carotid  plexus.  Fig.  19,  ophthalmic  branch  of  the  fifth  pair :  *,  skin  of 
the  forehead  reflected  ;  ',  optic  nerve  ;  ',  oculo-motor  nerve ;  *,  sixth  pair ; 
',  ophthalmic  branch  of  the  fifth  pair ;  *,  lachrymal  nerve ; ',  its  anastomoses 
with  the  fourth  pair ;  **,  ethmoid  nerve.  Fig.  20,  superior  maxillary  branch 
of  the  fifth  pair :  *,  lachrymal  nerve ;  *,  second  branch  of  the  fifth  pair ; 
',  spheno-palatine  ganglion ;  *,  superficial  branch  of  the  vidian  nerve;  *,  deeper 
branch ;  *,  posterior  dental  nerve ;  ',  branch  to  the  gums ;  *,  anterior  dental 
nerve  ; ",  dental  plexus ;  ",  infra-orbital  nerve  ;  ",  masseteric  nerve  ;  ",  super- 
ficial temporal ;  ",  inferior  maxillary  nerve,  cut  off;  ",  lingual  nerve,  with 
its  connexion  with  the  chorda  tympani ;  "'  (beneath  *•),  submaxillary 
ganglion  ;  **,  glosso-pharyngeal ;  "',  accessory  of  Willis ;  **,  vagus ;  ",  hypo- 
glossus nerve,  or  ninth  pair  ;  ",  internal  carotid  artery.  Fig.  21*,  inferior 
maxillary,  within  the  foramen  rotundum ;  ',  temporal  nerve ;  *,  masseteric 
nerve;  *,  superficial  temporal  nerve,  and  its  connexion  with  the  facial; 
^  inferior  dental ;  *,  mental ;  *,  lingual,  with  the  chorda  tympani ;  ",  internal 
pterygoid. 

PI.  138,  fig.  9,  inferior  maxillary  branch  of  the  fifth  pair,  fi-om  outside : 
*,  masseteric ; ',  buccal ;  •',  its  ramifications  on  the  outside  of  the  buccinator 
muscle ; ',  external  pterygoid ;  *'\  deep  temporal  nerves ;  ',  superficial  tempo- 
ral ;  •,  facial  nerve ;  ^  dental  nerve  of  the  lower  jaw.  Fig.  10,  fifth  pair, 
from  within ;  *,  distribution  of  the  nerve  of  smell  on  the  spongy  bones ; 
',  trigemini  nerve,  Casserian  ganglion,  and  origin  of  the  three  principal 
branches ;',  external  or  lateral  nasal  branch;  \  spheno-palatine  ganglion ; 
836 


Digitized  by 


Google 


NEUROLOGY.  131 

■>*'*,  posterior  nasal  nerves  ;  *,  palatine  nerves;  ^  lingual  nerve  and  chorda 
tympani ;  •,  submaxillary  nerve ;  *,  superficial  temporal  nerve ;  ",  inner 
pterygoid;  ",  ganglion  oticum ;  ",  threads  from  it  to  the  tympanum,  and  to  the 
mucous  membrane  of  the  nose ;  ",  connecting  branch  to  the  facial  nerves ;  ", 
threads  to  the  tensor  tympani ;  *^  threads  to  the  plexus,  along  the  internal 
maxillary  artery ;  **,  facial  nerve  ;  ",  chorda  tympani. 

PL  l3S,ßg.  11,  nerves  of  the  larynx:  *,  superior,  *,  inferior  laryngeal 
nerves ;  *,  union  of  the  two.  Fig,  12  \  laryngeal ;  *,  thyroid  gland ;  *,  tra- 
chea ;  ^  arteria  innominata ;  ^  right  lung ;  *,  stomach ;  \  great  coeliac 
plexus;  ^*,  glosso-pharyngeal  nerve;  *^  lingual  branch  of  the  fifth  pair; 
",  hypoglossus ;  ",  accessory  nerve ;  ",  division  into  the  muscular  branch 
and  into  the  branch  to  the  tenth  pair ;  *^  vagus ;  *^  its  pharyngeal  branch 
uniting  with  threads  of  the  glosso-pharyngeus  and  sympatheticus  to  form 
the  pharyngeal  plexus ;  ",  superior  laryngeal  nerve  and  its  division  into  an 
outer  and  an  inner  branch ;  "•"•",  nerves  of  the  heart;  ",  off-shoot  of  the 
recurrens ;  **,  inferior  cervical  plexus  of  the  sympatheticus ;  **,  tracheal 
branch  ;  *\  pulmonic  plexus ;  •*,  pharyngeal  nerves  ;  **,  entrance  of  the  right 
Tagus  into  the  coeliac  plexus;  •*,  left  trunk,  and  its  distribution  on  the 
stomach  ;  **,  coBÜac  plexus. 

B,  Spinal  Nerves. 

There  are  thirty-one  pairs  of  spinal  nerves,  each  arising  by  two  roots,  an 
anterior  or  motor  root,  and  a  posterior  or  sensitive  root. 

The  anterior  roots  proceed  from  a  narrow  white  line,  anterior  lateral 
sulcus,  on  the  antero-lateral  column  of  the  spinal  cord,  and  gradually 
approach  towards  the  anterior  longitudinal  fissure  as  they  ascend.  The 
posterior  roots  proceed  from  the  posterior  lateral  sulcus,  a  narrow  grey 
stria,  formed  by  the  internal  grey  substance  of  the  cord. 

After  the  formation  of  a  ganglion  the  two  roots  unite  and  constitute  a 
spinal  nerve.  The  spinal  nerves  are  divided  into  cervical,  dorsal,  lumbar, 
and  sacral.  The  cervical  nerves  pass  off  transversely  from  the  spinal 
cord ;  the  dorsal  are  oblique  in  their  direction,  and  the  lumbar  and.  sacral 
vertical ;  the  latter  form  the  large  assemblage  of  nerves  at  the  termination 
of  the  cord  called  cauda  equina. 

1.  Tub  Cervical  Nerves  are  eight  in  number,  increasing  in  size  as  they 
descend  ;  the  first  passes  out  above  the  atlas,  and  is  named  the  sub- 
occipital ;  the  eighth  passes  out  above  the  first  dorsal  vertebra.  All  of 
these,  except  the  first  and  second,  immediately  outside  the  intervertebral 
foramina,  divide  into  a  posterior  and  an  anterior  branch  ;  the  posterior  of 
each  is  generally  the  smaller.  The  anterior  branches  of  the  first  four  form 
the  cervical  plexus,  and  those  of  the  last  four  with  the  first  dorsal,  the 
brachial  plexus. 

2.  The  Cervical  Plexus  is  formed  by  the  loops  and  communications 
between  the  anterior  branches  of  the  four  superior  cervical  nerves,  which 
join  each  other  in  arches,  from  the  convexities  of  which  branches  arise  that 
again  join  in  a  similar  manner :  lymphatic  glands  and  a  quantity  of  cellular 
tissue  are  entangled  in  the  areolae  between  these.     This  plexus  commu- 
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nicates  with  the  superior  cervical  ganglion  of  the  sympathetic  above,  and 
with  the  continued  cord  of  this  nerve  lower  down  ;  also  with  the  paeuuno- 
gastric,  lingual,  and  spinal  accessory.  Besides  numerous  muscular  filii- 
nients,  it  sends  off  various  cutaneous  branches,  which  are  either  ascending 
or  descending. 

The  ascending  branches  are :  a.  Superficialis  colli,  arising  about  the 
middle  of  the  neck,  and  distributed  on  the  anterior  and  lateral  region  of  the 
neck.  h.  The  auricularis  magnus  arises  in  the  same  situation  and  ascends 
nearly  parallel  and  posterior  to  it ;  at  the  parotid  gland  it  divides  into  two 
branches,  one  superficial,  the  other  deep,  which  supply  the  externa]  ear  and 
sides  of  the  scalp,  c.  The  occipitalis  minor  arises  near  the  last  from  the 
second  cervical  nerve,  and  ascending  is  distributed  to  the  skin  and  occipito- 
frontalis  muscle. 

The  descending  branches  are  superficial  and  deep.  The  superficial 
branches,  or  supra-clavicular,  are  long  and  rather  large ;  they  arise  from 
the  third  and  fourth  cervical  nerves,  and  pass  to  muscles  of  the  neck  ami 
shoulder.  The  deep  descending  branches  are :  a.  The  muscular.  The»t 
arise  from  diflferent  parts  of  the  plexus,  and  are  principally  distributed  ti* 
the  trapezius,  levator  anguli  scapularis,  and  sterno-mastoid  muscles,  b.  Thi% 
communicating  branches  are  very  numerous.  From  the  second  and  third 
roots  of  the  plexus  descends  the  communicans  noni  to  the  hyoid  apparatus 
c.  The  most  important  branch  of  the  cervical  plexus  is  the  internal  respi. 
r alary  or  phrenic  nerve.  This  arises  from  the  lower  part  of  the  plexus,  aEu( 
descending  on  the  anterior  scalenus  muscle,  enters  the  thorax  between  this 
subclavian  vein  and  artery ;  passing  down  the  middle  mediastinum  to  Uk) 
diaphragm  on  the  side  of  the  pericardium,  the  left  phrenic  takes  an  obliqui» 
course  round  the  base  of  the  heart. 

PL  137,  fig.  15,  superficial  nerves  of  the  cervical  plexus :  \  superficial 
temporal  nerve  of  the  fifth  pair  ;  ^  occipitalis  magnus ;  ',  superior  cutaneouj 
cervical  nerve,  from  the  facial;  \  auricularis  magnus;  \  occipitalis  minor; 
*,  an  inconstant  occipital  nerve;  ^'\  some  posterior  cutaneous  branches; 
*,  accessory  nerve ;  *,  supra-scapular  nerve ;  ",  supra-clavicular  nerve ; 
'S  middle  cutaneous  cervical  nerve ;  '*,  a  small  branch  accompanying  the 
jugular  vein ;  ",  connexion  of  the  cervical  fdexus  with  the  facial  nerve. 

The  anterior  divisions  of  the  last  four  cervical,  and  that  of  the  first 
dorsal,  unite  to  form  the  brachial  plexus. 

3.  The  Brachial  Plexus.  This  plexus  is  broad  and  flat,  the  nerves 
forming  it  being  very  large,  particularly  the  inferior.  It  is  situated  at  the 
lower  and  lateral  parts  of  the  neck,  between  the  soalenic  muscles  and  the 
subclavian  artery  ;  it  then  passes  under  the  clavicle  into  the  axilla,  where  it 
rests  on  the  serratus  magnus,  ending  opposite  to  the  coracoid  process.  The 
numerous  branches  of  this  plexus  may  be  arranged  into  two  orders,  one 
{supra-clavicular)  arising  above  the  clavicle,  the  other  (axillary)  arising 
from  below  this  bone. 

The  supra-clavicular  branches  are  as  follows :     1.  For  the  subclavian 
muscle.    %  Small  branches   from   the  upper  root  of  the  plexus   to  the 
scaieni,  levator  anguli,  and  rhomboidei  muscles.     8.  Posterior  thoracic  qr 
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external  rtgpiratory,  from  the  fifth  and  sixth  cemcal*  It  descends  obliquely 
outwards  behind  the  brachial  plexusj  and  passing  along  the  serralus  mugnut^ 
supplies  it  wilh  fasciculi.  4,  The  supra-scapular  form  the  upper  division 
of  the  plexus.  Descending  it  gives  ofT  branches  to  the  supra-spinatua, 
infra-spinatus,  teres  minor,  and  to  the  shoulder-joiiit. 

Tlie  infra-clavicular,  or  axillary  branches,  are  the  thoracic,  the  snb- 
scapular,  and  the  clrcumßex,  to  the  pectoral  muscles,  the  axilla,  und  the 
shoulder ;  the  internal  cutaneous,  extei^nal  or  musculQ-cutaneoti»^  mttdian  or 
brachial,  and  the  ulnar,  to  the  anterior  and  internal  aspect  of  the  arcn,  fore- 
arm, hand,  and  fingers;  the  muAcuh-spiral,  or  radial  nerve^  to  the  supina- 
tors of  the  forearm^  hand,  and  fingers.  Some  of  these  branches  we  shall 
now  notice  more  in  detail. 

The  median  or  brachial  nerve  is  the  largest  branch  of  the  plexus;  it 
generally  arises  by  two  roots,  one  in  common  with  the  external  cutaneous» 
from  the  upper  part  of  the  plexus,  the  other  internal,  from  the  lower  end  of 
the  plexus  in  common  wilh  ihc  ulnar  and  internal  cutaneous.  The  brachial 
artery  usually  separates  these  two  roots,  which  soon  unite  into  one  thick 
cord,  passing  down  superficially  as  far*as  the  bend  of  the  elbow  ;  at  the  end 
of  the  elbow  it  passes  along  the  brachiaiis  amicus,  and  perforating  the  pro- 
nator, descends  along  the  middle  of  the  forearm,  and  terminates  in  the 
hand  by  five  or  six  branches,  A  little  below  the  elbow  this  nerve  give« 
off  the  anterior  interosseal  nerxK. 

The  ulnar  nerve  arises  from  the  lower  part  of  the  plexus  in  common  with 
the  internal  cutaneous  and  the  inner  head  of  the  median  ;  descending  the 
arm,  it  passes  behind  the  elbow-joint  through  the  groove  between  the  inner 
condyle  and  the  olecranon  process;  it  then  passes  forwards  and  descends 
along  the  ulnar  aide  of  the  forearm  to  the  carpus,  and  passing  over  the 
annular  ligament  close  to  the  pisiform  bone,  ends  in  the  palm  of  the  hand 
in  two  branches,  a  su}^rticial  and  a  deep,  A  little  above  the  wrist  it 
gives  off  the  dtirsalis  carpi  ulnariSf  a  large  branch  which  winds  round  the 
ulna  to  the  back  of  the  hand,  there  dividing  into  several  long  branches. 

Connected  to  the  digital  and  other  sensitive  branches  both  of  the  median 
and  ulnar  nerves  are  a  number  of  small  indurated  white  bodies,  now  known 
by  the  name  of  Pacinian  corpuscles  from  their  discoverer  They  appear 
like  globules  of  (irm  cellular  membrane,  in  size  from  ^i^  of  an  inch  upwards^ 
and  connected  to  the  nerve  hy  a  short  delicate  nervous  stem.  The  cor- 
puscle itself  is  found  to  consist  of  a  great  number  of  concentric  membranous 
capsules,  with  intervening  clear  fluid.  Their  function  is  unknown-  Pacini 
suggested  that  they  might  in  some  way  be  connected  wilh  the  phenomena 
of  animal  magnetism  ;  others  see  in  thetn  an  analogy  to  the  electrical  organ 
of  fishes.  They  are  especially  abundant  in  the  mesentery  and  mesocolon 
of  the  cat.  Similar  sessile  boJies  have  recently  been  discovered  by  Leidjr 
in  the  intercostal  nerves  of  the  boa  constrictor. 

The  mttsculo' spiral  or  radial  nerve  is  the  largest  branch  in  the  plexus  ; 
it  proceed*  from  the  middle  and  lower  divisions  in  common  wilh  the  circum- 
flex nerve,  and  descending  to  the  elbow  there  divides  into  two  brauche«, 
an  anterior  or  radial  branch  and  a  posterior  or  interosseai  branch,  previously 
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to  which  it  sends  off  yarious  muscular  and  cutaneous  branches.  The 
anterior  or  radial  nerve  supplies  the  supinator  longus  muscle,  along  which 
it  descends,  and  passing  behind  its  tendon  about  the  middle  of  the  forearm, 
becomes  cutaneous ;  continuing  in  its  descent,  it  divides  into  two  con- 
siderable branches  on  the  back  of  the  head.  The  deep  branchy  or  the 
posterior  interosseal  nerve,  is  larger  than  the  radical ;  winding  around  the 
upper  part  of  the  radius,  it  descends  along  the  back  part  of  the  forearm,  and 
divides  into  several  branches,  superficial  and  deep,  which  supply  the  two 
layers  of  extensor  muscles. 

PL  137,  ßg.  16  (see  fig.  15,  for  the  four  superior  cervical  nerves),  deep 
cservical  nerves  ;  brachial  plexus  :  *,  facial  nerve ;  ',  vagus ;  *,  internal  caro- 
tjd  artery;  \  accessory  nerve;  *,  its  connexion  with  the  cervical  nerves; 
*>  hypoglossus ;  ^  anterior  branch  of  the  first  cervical  nerve,  uniting  with 
the  hypoglossus  and  vagus ;  ^  connecting  branches  of  the  second  and  third 
cervical  nerves  with  the  hypoglossus  ;  *,  phrenic  nerve  ;  *•*",  deep  branches 
of  the  cervical  plexus  ;  ",  brachial  plexus ;  ",  the  nerve  for  the  subclavian 
D)uscle  giving  oflfa  branch  to  the  phrenic  nerve;  "  anterior  thoracic  nerve; 
'';  posterior  do. ;  "•"•",  branches  of  the  subscapular  nerve,  to  the  subscapa- 
hris,  the  latissimua.  dorsi,  and  teres  muscles;  '*,  axillary  artery,  embraced 
l«y  the  brachial  plexus ;  **,  brachial  branches  of  the  brachial  plexus. 

PL  128, fig.  1,  cutaneous  nerves  of  the  arm,  on  the  dorsal  side:  *, cutane- 
ous branches  from  the  axillary  nerve ;  *'",  from  the  radial  nerve  :  ■•', branches 
of  the  internal  cutaneous  ;  **\  branches  of  the  external  cutaneous;  ',  union 
4»f  one  of  these  branches  with  the  radial  nerve ;  *,  dorsal  branch  of  the  ulnar 
nerve  with  its  digital  branches  ;  \  dorsal  branch  of  the  radial  nerve  and  its 
lUgital  branches ;  ",  connecting  branches  between  the  radial  and  ulnar 
nerves;  *,  bifurcation  of  a  digital  nerve.  Fig.  5\  trapezius  muscle; 
\  rhomboideus  do.;  ',  accessory  nerve;  *•*,  deep  posterior  branches  from 
the  cervical  and  brachial  plexus ;  *,  supra-scapular  nerve  ;  *,  axillary  nerve 
or  circumflex  nerve  of  the  arm. 

The  share  of  the  brachial  plexus  possessed  by  each  nerve  of  the  superior 
(extremities  in  the  brachial  plexus  may  be  expressed  as  follows,  the  figures 
L'^ferring  to  the  5th,  6th,  7th,  and  8th  cervical  nerves,  and  to  the  1st  dorsal 
nerves,  which  together  constitute  this  plexus. 

The  supra-scapular  nerve,  5,  6,  or  5,  6,  7. 

The  subscapular  nerve,  5,  6,  7,  8,  or  5,  6,  7. 

The  anterior  thoracic,  5,  6  ;  the  posterior  often  8,  I. 

The  great  internal  cutaneous  nerve  of  the  arm,  8,  1,  or  7,  8,  1.  or  1. 

The  musculo-cutaneous  nerve,  5,  6,  7,  or  5,  6,  or  5,  7. 

The  axillary  nerve,  5,  6,  7,  or  5,  6,  or  5,  6,  7,  8,  1. 

The  radial  nerve,  5,  6,  7,  8,  or  5,  6,  7,  8,  1,  or  6,  7,  8,  or  6,  7,  8, 1,  or  5, 6, 
7,  or  7,  8. 

The  ulnar  nerve,  5,  6,  7,  8,  1,  or  5,  6,  7,  8,  or  6,  7,  8,  1,  or  6,  7,  8,  or  7, 9, 
1,  or  8,  1. 

The  median  nerve,  5,  6,  7,  8,  1,  or  5,  6,  7,  8,  or  6,  7,  8,  1,  or  6,  7,  8, 1,  or 
5,  6,  7,  1,  or  8,  1. 

The  posterior  thoracic,  5,  6,  7,  1. 
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PL  \SS,  ßg.  4,  brachial  plexus  unravelled;  ".fifth  and  sixth  cervical 
nerves ;  \  branch  arising  from  the  union  of  the  two  and  dividing  into  *,  the 
musculo-cutaneous  nerve,  and  \  a  connecting  branch  of  the  median  nerve; 
^^  eighth  cervical  and  first  dorsal  nerve  ;  \  their  connexion,  and  ',  their 
division  into  a  branch  going  to  the  median  Tier\'e,  the  u]nar  nerve  '^  and 
the  internal  cutaneous  nerve  "  J  *',small  internal  cutaneous  nerve;  ''^median 
nerve  ;  '*■**,  radial  nerve  ;  ^\  posterior  thoracic.  Fig.  Ö,  relations  of  iho 
iigital  nerves  or  the  palmar  side  ;  ''S digital  nerves;  ', plexus  at  the  tip  of 
the  finger  formed  by  the  union  of  the  two.  Fig.  7,  relations  of  the  digital 
nerves  or  the  dorsal  surface;  ^'>  dorsal  nerves  ;  '*',  branch  of  the  preceding, 
nerves  passing  round  to  the  dorsal  surface* 

4.  The  Dorsal  Nerves  are  twelve  in  number  on  each  side.  The  first 
pair  passes  between  the  two  first  dorsal  vertebree,  the  last  pair  between  the 
last  dorsal  and  first  Jumbar  vertebrae  ;  the  first  is  very  large»  the  following 
diminish  in  size>  hut  the  two  last  again  increase,  and  the  twelfth  is  nearly 
efjual  to  the  first.  These  nerves  are  distributed  to  the  parietes  of  the 
thorax  and  abdomen,  also  to  the  muscles  and  integuments  on  the  posterior 
and  lateral  regions  of  the  trunk  ;  they  are  not  connected  together  in  any 
plexus  tike  the  cervical,  lumbar,  and  sacral  nerves,  but  are  distributed 
separately.  All  their  anterior  branches,  however,  are  united  through  the 
medium  of  the  chain  of  the  dorsal  sympathetic  ganglions,  each  of  the  former 
being  connected  by  one  or  two  filaments  to  one  of  the  latter;  the  first 
dorsalis  also  joins  to  the  last  cervical  in  the  brachial  plexus,  and  the  last 
dorsal  is  connected  to  the  first  lumbar;  they  all  divide  into  a  posterior  and 
an  anterior  or  intercostal  branch.  The  posterior  or  dorsal  branches  are 
smaller  than  the  anterior^  they  each  pass  backwards,  accompanied  by  the 
posterior  branch  of  the  intercostal  artery,  through  a  foramen  formed  above 
and  below  by  the  spinous  processes,  internally  by  the  bodies  of  two  verte- 
brse,  and  externally  by  the  anterior  or  great  cost  o- trans  verse  ligament ; 
they  supply  the  muscles  and  integuments  of  the  back  and  loins. 

The  anterior  dorsal  nerves,  excepting  the  first,  are  named  the  intercostals» 
and  ptiss  round  the  parietes  of  the  thorax  between  the  laminse  of  the  inter- 
costal muscles,  and  inferior  to  the  intercostal  blood-vessels:  the  superior 
five  or  six  are  confined  to  the  chest,  and  extend  as  far  as  the  sternun» ;  the 
anterior  portions  of  the  inferior  five  or  six  are  placed  in  parallel  lines 
between  the  abdominal  muscles,  and  extend  to  the  rectus.  They  supply 
the  parietes,  muscles,  and  integuments  of  the  thorax  and  of  the  upper  part 
of  the  abdomen. 

5.  The  Lumbar  Nervs».  There  are  five  pairs.  They  are  larger  than 
the  dorsal,  and  increase  in  size  dt>wnwards;  the  first  escapes  between  the 
two  first  lumbar  vertebrae,  the  fifth  between  the  last  vertebra  and  the 
sacrum  ;  Hke  the  dorsal,  they  divide  into  posterior  and  anterior  branches, 
The  posterior  pass  between  the  transverse  processes  to  the  lumbo-spinal 
muscles,  and  each  divides  close  to  the  multifidus  spins  into  an  internal  and 
external  branch;  the  former  is  lost  in  the  multifidus  spinie,  inter-spinous^ 
and  inter-transverse  muscles  ;  the  external  branch  is  targe  and  musculo- 
cutaneous, supplying  the  sacro-lumbalis  and  lumbar  aponeurosis.     The  two 
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btt  posterior  nenres  are  yerj  imaU,  tnd  are  distributed  to  the  iatcf^uments 
of  the  glutseal  region. 

The  anterior  branches  of  the  lumbar  nerves  are  much  larger  than  the 
posterior,  and  increase  in  size  as  they  descend.  In  the  psoas  magnus 
muscle  they  unite  with  each  other  into  a  plexus. 

6.  The  Lumbar  Plexus  is  long  and  somewhat  triangular,  situated  along 
the  sides  of  the  lumbar  vertebrae,  in  front  of  their  transverse  processes,  and 
near  the  postericMr  surface  of  the  psoas  magnus  muscle ;  in  addition  to  its 
three  principal  and  terminal  branches,  the  anterior  crural,  the  obturator, 
and  the  lumbo-saeral,  it  gives  off  some  long  superficial  branches. 

The  superficial  branches  of  the  lumbar  plexus  supply  the  inferior  portion 
of  the  abdominal  muscles  and  integuments,  the  integuments  of  the  groin, 
of  the  upper  and  outer  part  of  the  thigh,  and  also  those  of  the  inguinal  and 
pubic  r^ions.  The  principal  of  these  are  the  superior  musculo'Cutaneaus 
(external  ilio-inguinal,  ilio-hypogastric,  ilio-scrotal),  the  middle  musculo-  or 
inguino-cutaneous,  the  inferior  musculo-cutaneous  or  external  cutaneous^ 
and  the  genito-crurtd. 

The  anterior  crural  nerve  arises  in  the  lumbar  plexus  from  the  four 
superior  nerves,  principally  from  the  third  and  fourth  ;  it  is  destined  to 
supply  the  integuments  on  the  anterior  and  inner  sides  of  the  lower  extre- 
mities, also  extensors  of  the  leg,  and  the  principal  flexors  of  the  thigh  or 
hip  joint.  It  subdivides  into  a  superficial  and  a  deep  fasciculus.  The  prin- 
cipal branches  of  the  superficial  division  are,  the  middle  cutaneous^  the 
internal  cutaneous^  the  vaginal  branches  to  the  sheaths  of  the  vessels,  and 
the  long  saphena.     The  branches  of  the  deep  division  are  wholly  muscular. 

The  obturator  nerve  arises  chiefly  from  the  third  and  fourth  lumbar,  per- 
forates the  psoas  muscle,  and  descends  obliquely  inwards  to  the  inside  of  the 
thigh,  where  it  descends  into  two  branches,  an  anterior  and  a  posterior. 
The  anterior  or  superficial  branches  are  lost  in  the  graoiles,  adductor  brevis, 
pectinseus,  and  vastus  externus.  The  posterior  or  deep  branches  supply  the 
obturator  externus  and  adductor  magnus ;  one  long  branch  extends  to  the 
back  part  of  the  knee  joint. 

The  lumbosacral  nerve  is  the  largest  branch  of  the  lumbar  plexus ;  it  is 
formed  by  a  large  portion  of  the  anterior  division  of  the  fourth,  and  the 
whole  of  that  of  the  fifth  lumbar  nerves  ;  enters  the  pelvis,  and  behind  the 
iliac  vessels  divides  into  two  branches.  Of  these,  the  communicating  is 
inferior  or  anterior,  and  joins  the  first  anterior  sacral  nerve,  forming  part 
of  the  sacral  plexus :  the  other,  posterior  and  superior,  is  the  great  or  supe- 
rior  glutiBal  nerve.  This  has  various  muscular  branches  for  the  muscles  of 
the  thigh. 

7.  The  Sacral  Nerves  are  six  pairs.  They  form  their  ganglions,  and 
divide  within  the  spinal  cord  into  anterior  and  posterior  branches.  The 
posterior  sacral  nerves  are  very  small,  pass  through  the  posterior  sacral 
foramen,  and  supply  the  muscles  and  integuments  of  the  sacral  and  gluteal 
legions. 

The  anterior  sacral  nerves  are  very  large, especially  the  three  superior; 
the  three  last  are  much  smaller,  and  ihb  sixth  is  very  minute«  and  8ometig)9i 
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wanting.  The  four  superior,  with  ihe  branch  from  ihe  last  lumbar,  form 
the  sacral  plexus,  placed  on  the  sacrum  behind  the  pelvic  fasciffi  ;  its  form 
is  somewhat  triangular  or  palmate.  Each  of  the  sacral  nerves,  immediately 
after  iis  emergence  from  the  foramen,  is  joined  by  a  short  branch  from  one 
of  ihe  ganglions  of  the  synipathetic.  The  sacra]  plexus  sends  off  iho  follow- 
ing braneljes,  both  internaily  nnd  externally  ;  tlie  internal  ov  |)elvic  are  the 
kmmorrhuidai  tesicai^  ;tnd  muAcidar,  and  in  the  female  the  uterina  and  the 
vaginal ;  the  external  branches  axe  the  inferior  or  ktsernciatic,  the  inferior 
giuttt.ali  pn^Urior  cutaneous,  pudicj  and  great  sciatic  or  pt^sitrior  cruraL 
Ail  Uiese  escape  by  the  lower  part  of  the  great  sciatic  notch  below  the  pyri- 
form  muscle.  The  visceral  branches  arise  from  the  fourth  and  fifth  sacral^ 
and  are  directed  tbrwards  into  the  cavity,  there  to  be  joined  by  numeroua 
61aments  from  the  sympathetic  nerve,  forming  the  hypogastric  plexus,  u 
complex  network  of  nervous  filaments  entangled  around  the  branches  o) 
the  internal  iliac  artery,  and  accompanying  them  to  their  terminations. 

The  internal  or  pelvic  muscular  branches  supply  the  levator  ani,  obturator 
internus^  pyriformis,  and  sphincter  ani.  The  lesser  sciatic^  inferior  glutaeal 
and  posterior  cutaneous  nerves,  may  all  be  regarded  as  one  large,  loose,  am) 
flat  fasciculus,  escaping  from  the  pelvis  below  the  pyriform  muscle  ]  branchfti 
are  distributed  to  the  perineal  regions,  and  to  the  up|>er  part  of  the  leg. 

The  pubic  nertse  iiriseü  from  the  third  and  fourth  sacral,  and,  pasfiin^j 
through  the  great  soiatic  notch  or  foramen,  re-enters  the  pelvis  by  the  lesser 
sciatic  notch,  and  proceeds  towards  the  pubes;  it  then  divides  into  two 
branches,  an  inferior  and  a  posterior  The  inferior  or  perlnceal  n^^rve,  ihv 
larger  of  the  two,  is  distributed  to  the  muscles  and  integuments  of  the  |jeri 
naeuni.  The  superior  branch  coutinues  along  the  pubes  to  the  symphysis, 
and  is  finally  distributed  to  the  subcutaneous  cellular  tissue  of  the  glani 
penis. 

The  grtnt  sciatic,  or  posterior  crural  nerve,  is  the  principal  branch  of  the 
«acral  plexus,  and  the  largest  nerve  in  the  body.  It  proceeds  from  the  four 
superior  sacral  nerves^  forms  a  flat  broad  band,  which  escapes  from  the  pel- 
vis below  the  pyriform  muscle«  and  descends  close  to  the  outer  ^ide  of  the 
tuber  ischit,  along  the  bnck  part  of  the  thigh,  as  far  as  the  ham,  where  it 
divides  into  the  external  and  internal  poplit£ea)  nerves,  having  given  off 
numerous  muscular  and  cutnneoufs  branches.  About  the  middle  of  the 
thigh  it  often  gives  off  a  large  nerve,  the  external  articular,  to  the  outer 
side  of  the  knee  joint. 

The  external  poplittsal^  or  the  peronceal  nerve,  is  destined  to  supply  the 
muscles  on  the  external  and  anterior  a^}>ect  of  the  leg,  as  also  the  integu- 
ments of  the  leg  and  dorsum  of  the  foot.  Descending,  it  gives  off'  several 
long  branches,  termed  the  external  cutaneous  nerves  of  the  le^  ;  one  of  thesej 
the  communicans  pero;tBit  passes  backwards  over  the  outer  part  of  the  gas- 
trocnemius, and  communicates  with  the  external  saphenous  nerve.  Passing 
round  the  joint  of  the  fibula,  the  j>eronteaI  nerve  divide*)  into  two  brnnchos, 
the  ij  usculo-cuianf'ous  and  the  anterior  tibial.  The  musculo  cufantsous 
passes  down  the  leg,  and  a  little  above  the  external  inallcohis»  divides  ioto 
•  Uie  internal  and  external  tarsal  nerves,  or  the  dorsal  jterves  af  the  fooi^ 
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The  anterior  tibial,  or  interosseal  nerve,  supplies  muscles  of  the  leg,  and  od 
the  tarsus  divides  into  an  external  and  internal  branch,  the  latter  of  which, 
the  continued  trunk,  passes  to  the  first  and  second  toes. 

The  internal  poplitceal,  or  posterior  tibial  nerve,  is  much  larger  than  the 
preceding,  being  destined  to  supply  the  large  muscles  on  the  back  of  the  leg, 
and  the  muscles  and  integuments  of  the  sole  of  the  foot.  In  the  ham  it  gives 
off  various  articular  branches,  and  one  principal  cutaneous  branch,  the 
external  saphenous.  Continued  down  the  leg,  the  posterior  tibial  nerve,  at 
the  tendo  Achillis,  gives  off  several  large  branches,  as  the  external  and  inter- 
nal plantar  to  the  lower  surface  of  the  foot. 

PL  \^S,fig.  2,  crural  nerve,  and  its  distribution:  *,  crural  vein;  ',  crural 
artery ; ',  crural  nerve  ;  *,  external  cutaneous  nerve ;  *,  branches  embracing 
the  vessels ;  ',  saphena ;  ^'^  saphenous  nerve ;  ^  cutaneous  branch  from  the 
peronaeal  nerve  to  the  foot.  Fig.  3,  nerves  of  the  sole  of  the  foot :  ',  division 
of  the  posterior  tibial  nerve  into  ',  the  inner,  and  •,  the  outer  plantar  nerve ; 
*,  division  of  the  inner  plantar  nerve  into  four  digital  nerves ;  *,  division  of 
the  outer  into  a  superficial  and  a  deep  branch. 

C  Sympathetic  System. 

In  addition  to  the  five  small  ganglions  on  each  side,  abready  noticed  in 
the  description  of  the  cerebral  nerves,  viz.  the  Casserian,  the  lenticular  or 
ophthalmic,  the  spheno-palatine  or  Meckel's,  the  sub-maxillary,  the  otic  or 
the  ganglion  of  Arnold ;  also,  the  several  ganglions  on  the  posterior  roots 
of  the  spinal  nerves :  we  find  one  continued  chain  of  these  bodies  placed 
along  the  vertebral  column,  on  either  side  of  the  median  line,  and  at  regular 
intervals.  These  ganglions,  on  each  side,  are  all  connected  to  each  other, 
and  resemble  a  knotted  cord ;  these  cords  receive  the  name  of  the  sympa- 
thetic nerves. 

The  sympathetic  nerves,  therefore,  are  two  in  number:  they  descend  from 
the  base  of  the  cranium  perpendicularly  along  the  neck,  and  are  placed 
anterior  to  the  vertebrae,  on  the  rectus  capitis  and  longus  colli  muscles,  and 
behind  the  great  vessels  and  nerves.  At  the  upper  end  of  the  chest,  each 
of  these  nerves  is  divided  by  the  subclavian  artery  into  several  branches, 
which  encircle  that  vessel,  and  unite  below  it  in  the  thorax.  Through  this 
cavity  they  descend,  at  first  obliquely,  backwards,  and  outwards,  along  the 
side  of  the  spine,  over  the  heads  of  the  ribs  and  their  stellate  ligaments,  and 
are  covered  by  the  pleura ;  they  then  incline  a  little  forwards,  and  pass 
behind  the  true  ligamentum  arcuatum  into  the  abdomen ;  through  this  region 
they  descend  obliquely  outwards  on  the  fore  part  of  the  lumbar  vertebrae, 
between  the  psoas  muscles  and  the  crura  of  the  diaphragm ;  they  then  sink 
into  the  pelvis,  keeping  close  to  the  sacrum,  and  descend  along  the  anterior 
surface  of  this  bone  obliquely  inwards ;  near  its  inferior  extremity,  or  on 
the  first  part  of  the  coccyx,  they  unite  and  terminate  in  a  small  ganglion, 
named  coccygaeal,  or  impar.  The  superior  extremity  of  each  sympathetic 
nerve  is  connected  by  several  filaments  with  several  of  the  cerebral  nerves. 
Some  of  these  connexions,  particularly  that  with  the  sixth,  have  been  impro- 
perly termed  the  origin  of  the  sympathetic ;  at  the  base  of  the  cranitim  it 
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communicates,  either  directly  or  indirectly,  with  the  seventh,  eigliih,  and 
ninth  ;  in  the  cavernous  sinus  and  orbital  plexus  with  the  third,  fourth,  fifth, 
and  sixth;  and  even  with  the  olfactory,  optic,  and  auditory,  by  the  fine 
filaments  which  accompany  the  nutrient  arteries  of  those  several  organs  in 
which  these  nerves  expand  and  terminate;  it  also  communicates,  as  has 
been  already  noticed,  with  the  several  ganglions  in  the  head.  In  their 
course  along  the  spinal  column,  each  nerve  regularly  communicates  with 
every  pair  of  the  spinal  nerves,  with  each  of  the  cervical  nerves  by  one 
and  sometimes  by  two  filaments,  and  with  each  of  the  dorsal,  lumbar,  and 
sacral  nerves  by  two,  so  that  these  nerves  may  be  said  to  communicate  with 
every  nerve  in  the  cerebro-spinal  system.  The  sympathetic  nerves  have 
been  considered  by  some  as  independent  nervous  systems,  communicating 
by  numerous  branches  with  every  portion  of  the  cerebro- spinal  system;  by 
others  they  are  regarded  as  nervous  cords,  formed  by  the  union  of  branches 
from  all  the  spinal  and  from  several  of  the  cerebral  nerves;  the  latter  ia 
probably  the  more  correct  view. 

Although  perfect  symmetry  does  not  exist  between  these  nerves  on  the 
right  and  left  sides,  yet  the  differences  are  but  trifling.  The  sympathetic 
nerves  send  off  numerous  branches,  which  ore  chiefly  destined  to  supply 
the  heart  and  the  coats  of  the  great  vessels,  and  all  the  pelvic  and  abdo- 
minal viscera,  except  the  stomach.  These  branches  arise  from  the  gan- 
glions on  these  nerves ;  of  these  there  are  generally  three  in  the  neck  ;  in 
the  back  and  loins  they  correspond  with  the  number  of  vertebra)  in  those 
regions,  and  in  the  pelvis  there  are  three  on  each  side,  and  the  eoccygsral 
or  impar  ganglion  below. 

The  cen^ical  ganglions  are  three,  the  superior,  middle,  and  inferior* 
Sometimes,  however,  there  are  four,  and  at  others  only  two. 

The  superior  cervical  ganglioR  is  of  an  oval  figure  and  reddish  color, 
extending  from  the  first  to  the  third  cervical  vertebra;  its  upper  end  is 
very  small,  and  about  half  an  inch  beneath  the  carotid  foramen  in  the 
petrous  bone.  It  sends  oil'  several  brnnchcs^  superior,  inferior,  internali 
external,  and  anterior.  The  snptcriur  branches  are  two  in  number;  they 
ascend  in  the  carotid  canal  lo  the  cavernous  sinus,  and  communicate  with 
the  ^-ixih  and  the  vidian  branch  of  the  fifth.  In  the  carotid  canal  they  form 
the  interna i  carotid  plexus,  from  which  some  filaments  pass  through  the 
petrous  bone  into  the  tympanum.  In  this  sinus,  the  ascending  small  fila* 
ments  again  form  a  plexus  named  cavernous  plexus.  From  this  plexus, 
filaments  pass  to  the  Gasserian  ganglion,  others  to  the  orbital  plexus  and 
lenticular  ganglion,  and  the  remainder  accompany  the  artery  to  the  braim 
The  inferior  or  descending  branch  is  the  continued  cord  of  the  sympathetic 
itself  which  joins  the  middle  or  cervical  ganglion.  The  anterior  branches 
are  numerous ;  some  communicate  with  the  eighth  and  ninth  in  the  great 
basilar  plexus,  others  surround  the  external  carotid,  and  divide  into  fasci- 
culi which  accompany  all  its  branches  and  form  loops  and  plexuses  around 
each«  named  from  their  destination,  thyroid^  lingual,  &c.  The  external 
branches  join  the  superior  cervical  nerve  ;  they  are  large  and  ganglionic. 
Some  join  the  nervous  loop,  the  principal  unite  with  the  second  cervical 
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and  others  with  the  third  and  fourth.  The  internal  brancheg  are  pluk 
ryngeal,  laryngeal,  and  oardiac.  The  pharyngeal  arise  from  the  superior 
part  of  the  ganglion ;  are  of  a  pale  red  color  and  ganglionic  stmcture  ;  they 
pass  inwards  and  join  the  pharyngeal  branches  of  the  glosso-pharyngeal  and 
pneumogastric  in  the  extensive  plexus  which  Supplies  the  pharjrnx  aad 
fauces.  The  laryngeal  branches  arise  near  the  last,  pass  downwards  and 
inwards,  and  join  the  branches  of  the  superior  laryngeal  nerve.  The  nrps- 
rior  cardiac,  or  superficialis  cordis,  arises  near  the  lower  part  of  the  gan- 
glion, and  descending,  enters  the  chest,  and  joins  the  great  cardiac  ganglion. 

The  middle  cervical  ganglion,  smaller  than  the  superior,  is  sometimes 
wanting.  It  is  situated  behind  the  carotid  opposite  to  the  fifth  vertebra ; 
from  its  anterior  aspect  it  sends  off  the  middle*  or  great  cardiac  nerve, 
which  enters  the  chest,  aad  with  the  superior  and  infimor  caidiao  nerves 
joins  the  cardiac  plexus  and  ganglion. 

The  inferior  cervical  ganglion  is  of  an  irregular  fignre,  semi-lunar  or 
triangular,  and  frequently  appears  to  consist  of  several  small  ganglions  con- 
nected with  each  other  by  reddish  filaments.  It  is  situated  between  the 
transverse  process  of  the  last  cervical  vertebra,  and  the  neck  of  the  first 
rib ;  filaments  from  it  communicate  with  the  phrenic  nerve  and  with  the 
brachial  plexus  ;  its  external  branches  join  the  three  last  cervical  and  fiisl 
dorsal  nerves.  From  its  inferior  aspect  proeeed  the  inferior  cardiac  nerves 
which  communicate  with  the  middle,  and  with  branches  form  the  v^os 
and  recurrens,  ending  in  the  cardiac  plexus. 

Cardiac  Nervet,  Ganglion^  and  Plexus.  The  superior  cardiac  nerm 
arises  from  the  inner  part  of  the  superior  cervical  ganglion,  and  descends 
to  the  chest  communicating  with  various  nerves,  and  ultimately  joining  the 
cardiac  plexus,  the  recurrens,  and  other  nerves.  The  middle  cardiac  nerve 
arises  from  the  middle  cervical  ganglion,  or  from  the  syn>patbetic  nerve 
about  the  middle  of  the  neck ;  it  descends  either  in  a  sin^e  cord  or  in 
several  parallel  filaments  into  the  thorax,  where  it  is  joined  by  lai|^ 
branches  from  the  vagus  and  recurrens  nerves ;  continuing  its  descent  it 
terminates  in  the  cardiac  ganglion  or  plexus.  The  inferior  cardiac  nerve 
or  nerves  proceed  from  the  inferior  cervical  ganglion,  and  terminate  either 
on  the  fore  part  of  the  aortic  arch,  or  in  the  anterior  cardiac  plexus. 

The  cardiac  ganglion  is  situated  within  the  arch  of  the  aorta ;  it  is 
joined  by  the  right  and  left  superior  cardiac  nerves,  and  by  branches  bvm 
the  pneumc^sstric. 

The  great  cardiac  plexus  is  situaCed  behind  the  ascending  aorta,  and 
consists  of  a  plaxiis  of  nerves  formed  by  the  middle  and  inferior  nerves 
from  opposite  sides^  also  by  branches  from  the  eighth  pair,  and  the  reoor- 
rent  nerves.  The  roots  of  the  lar^  vessels  and)  the  structure  of  the  heart 
are  supplied  by  branches  frocn  the  great  cardtae  ganglion  and  plexus,  and 
from  the  cardiac  nerves.  These  bf  aochea  fora»  two  smaller  piexnses,  the 
anterior  cardiac  or  coronary,  and  the  povtrrior  pksius. 

In  the  thorax  the  syoapalhetie  nerves  hanre  twelve  gangUoas  on  aach  side 
of  the  spine ;  sometimes  but  eleven«  when  the  last  Oervieal  and  firai  dotsst 
ase  united  into  one.    Each  of  the  fhoraeie  gaagliona  ia  small»  iat»  and  t» 
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angular,  the  base  towards  th«  spine,  the  apex  external,  covered  by  the 
pleura  and  a  thin  fascia.  All  communicate  by  their  external  branches  with 
Urn  anterior  or  intercostal  branches  of  the  spina]  nerves.  From  the  base  or 
anterior  edge  of  each  ganglion,  arise  the  internal  branches^  the  mediastinat, 
and  (he  great  and  lesser  splanchnic,  -^    ' 

The  gt'£nt  splanchnic  nerve  arises  by  four  or  five  distinct  roots  from  the 
sixth,  seventh,  eighth,  ninth,  and  tenth  ganglions;  they  descend  forwards 
and  unite  into  a  long,  flat  cord  which  enters  the  abdomen,  where  each 
nerve  expands  into  the  senulunar  ganglion.  The  reaj  origin  of  this  nerve 
is  from  the  ccrebro- spinal  system. 

The  lesser  splanchnic  neji^e  arises  by  two  roots  from  the  tenth  and 
eleventh  ganglions»  which  unite  on  the  side  of  the  last  dorsal  vertebra. 
The  small  nerve  ihus  constituted  enters  the  abdomen  through  the  crus  of 
the  diaphragm»  and  then  ends  in  the  renal  plexus. 

The  semilunar  ganglion  of  each  side  is  situated  on  the  diaphragm,  and 
partly  on  tiie  aorta,  on  either  side  of  the  cceliac  axis^  and  above  and  betiind 
the  supra-renat  capsule-  These  are  the  largest  ganglions  on  the  sympa* 
ihctic  ;  thougii  called  semi-Iunar,  their  form  is  very  variable  and  irregular, 
»nd  frequently  instead  of  a  single  mass  they  consist  of  a  congeries  of  knot- 
ted gitnglions  od  the  nervous  cord ;  the  right  and  left  communicate  with 
each  other  by  several  filaments»  on  which  again  small  gang! ions  are  placed. 
This  communication  anrrounds  the  coaliac  axis,  and,  as  branches  radiate 
from  it  in  all  directions,  it  is  termed  the  solar  pkjcits.  This  plexus  is 
situated  in  the  epigastrium,  behind  the  stomach»  in  front  of  the  aorta,  and 
«,bove  the  pancreas.  In  this  plexus  there  are  also  some  filaments  from  the 
lesser  splanchnic  and  phrenic  nerves,  and  the  right  vagus  terminates  in  it  ; 
U  is  the  most  liighly  developed  portion  of  the  sympathctics,  and  has  been 
legarded  as  the  head  or  centre  of  the  great  organic  nervous  systejn  by 
iome»  who  maintain  the  independence  of  the  ganglionic  system  and  its  dtff- 
»inctneas  from  the  cerebro-spinal  nerves*  From  it  numerous  nerves  pass 
oiT  in  various  directions;  these  nerves  accompany  the  blocKl- vessels,  and 
»brm  plexuses  around  each,  which  are  named,  according  to  their  destination, 
fifpntic,  splanchnic,  s^r^stric^  &c, 

L  The  phrenic  plextcses  consist  of  branches  arising  on  each  side  from 
the  upper  part  of  the  solar  plexus,  accompany  the  phrenic  arteries,  and 
enter  the  diaphragm  beneath  the  peritOQaium  ;  some  branches  follow  the 
[ilirenic  vessels,  others  pass  in  ditferent  directions«  and  join  some  minute 
fihimenta  from  the  phrenic  nerves  of  the  cervical  plexus. 

2.  The  suprn^rcnal  pkxusts  arise  partly  from  the  last,  and»  by  some  deli- 
uate  filaments  from  the  semilunar  ganglion  of  each  side»  they  twine  around 
the  arteries  which  conduct  them  into  the  supra-renal  bodies, 

3.  The  coronary  or  gastric  phxus.  This  fasciculus  arises  from  the  upper 
jind  anterior  part  of  the  solar  and  from  the  right  vagus»  and  accontpanioff 
the  arleria  coronaria  ventriculi,  along  the  lesser  curvature  of  the  stomach. 
In  the  lesser  omentum  \  its  filaments  are  lost  in  the  submucous  tissue,  and 
communicate  with  those  of  the  right  and  left  vagi. 

4    The  hepatic  plexus  is  a  very  large  fasciculus,  arising  partly  from  the 
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solar  and  partly  from  the  semilunar  ganglions ;  its  large  posterior  filamenti 
accompany  the  vena  porta,  and  its  anterior  the  hepatic  artery;  these  nerves 
accompany  the  vessels  in  the  lesser  omentum  to  the  liver :  some  are  very 
large  and  distinct ;  they  enter  the  transverse  fissure,  and  ramify  along  with 
the  vessels  through  the  capsule  of  Glisson.  While  in  the  lesser  omentum, 
they  send  long  filaments  to  form  the  right  gastro-epiploic  plexus,  along  the 
great  border  of  the  stomach ;  others,  also,  along  the  cystic  artery  to  the  gall 
bladder. 

5.  The  splenic  plexus  proceeds  in  a  similar  manner  around  the  splenic 
artery ;  it  is  not  so  large  as  the  hepatic ;  it  sends  many  filaments  to  the 
pancreas,  to  the  great  end  of  the  stomach,  and  along  the  left  epiploic  artery 
to  its  great  curvature ;  the  remaining  few  filaments  enter  the  spleen. 

6.  The  superior  mesenteric  plexus  is  a  very  broad  and  thick  fasciculas 
continued  from  the  lower  border  of  the  solar ;  it  forms  a  complete  sheath 
for  the  superior  mesenteric  artery ;  its  branches  are  numerous,  very  long, 
and  distinct ;  they  accompany  the  arteries,  but  are  straight,  and  do  not 
form  the  same  number  of  arches  as  the  vessels  are  remarkable  for:  near  the 
intestine  many  of  them  usually  unite  in  an  arch,  from  which  fine  filaments 
enter  the  tissues  of  the  intestine.  This  plexus  supplies  all  the  small  intes- 
tines, the  coecum,  ascending  colon,  and  right  portion  of  its  transverse  arch. 

7.  The  renal  plexuses  are  formed  by  branches  from  each  side  of  the  solar, 
joined  by  the  lesser  splanchnic  nerves ;  they  surround  the  renal  arteries, 
and  accompany  them  into  the  kidneys.  In  the  male,  each  renal  plexus 
gives  off  a  fasciculus  to  accompany  the  spermatic  artery,  around  which  it 
forms  the  spermatic  plexus,  and  descends  to  the  testis :  in  its  course  along 
the  psoas  muscle  it  gives  off  filaments  to  the  ureter.  In  the  female,  corres- 
ponding branches  from  the  renal  plexuses  supply  each  ovary. 

8.  The  inferior  mesenteric  plexus  is  much  smaller  than  the  superior,  from 
the  root  of  which  it  is  principally  derived,  being  also  joined  by  branches 
from  the  lumbar  ganglions  of  the  sympathetic  :  it  accompanies  the  inferior 
mesenteric  artery  and  its  branches,  and  supplies  the  left  portion  of  the  arch, 
the  descending  and  the  sigmoid  flexure  of  the  colon. 

9.  The  hcemorrhoidal  plexus  is  formed  by  the  filaments  of  the  inferior 
mesenteric,  continued  around  the  superior  haemorrhoidal  arteries,  joined  by 
small  branches  from  the  lower  lumbar  ganglions ;  it  supplies  the  superior 
and  middle  portions  of  the  rectum,  and  communicates  with  the  hypogastric 
plexus. 

From  the  sympathetic  cords  in  the  thorax  a  small  branch  is  continued 
obliquely  downwards  and  forwards  on  each  side,  close  to  the  spine,  and 
behind  the  cms  of  the  diaphragm,  to  join  the  first  lumbar  or  abdominal 
ganglion.  This  branch  is  seldom  absent;  when  it  is,  the  inferior  splanchnic 
nerve,  after  joining  the  renal  plexus,  enters  this  ganglion,  so  that  the  conti- 
nuity is  always  maintained  between  the  thoracic  and  abdominal  portions 
of  the  sympathetic  nerves.  The  lumbar  ganglions  and  their  connecting 
thread  are  placed  on  the  anterior  aspect  of  the  lumbar  vertebrae,  in  a  tendi- 
nous groove,  between  the  crus  of  the  diaphragm  and  psoas  magnus  of  either 
side,  nearer  the  median  line  above,  but  diverging  below ;  they  are  variable 
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m  number,  usually  four,  and  sometimes  only  three,  and  often  one  is  prolon- 
gated into  another.  The  external  branches  of  each  are  two,  communicating; 
they  accompany  the  lumbar  arteries,  beneath  the  psoas  muscle,  close  to  the 
grooves  on  the  sides  of  the  vertebrsB,  and  join  the  anterior  lumbar  nerves 
in  the  intervertebral  foramina;  they  are  white  and  distinct,  and  may  be 
regarded  as  the  lumbar  roots  of  the  sympathetic.  These  branches  frequently 
have  ganglions  upon  them,  and  they  often  unite  with  filaments  from  the 
lumbar  plexus. 

The  anterior  and  internal  branches  are  aortic  and  splanchnic.  The 
aortic  branches  are  numerous ;  they  pass  forwards  in  front  of  the  aorta ;  the 
nerves  of  opposite  sides  unite,  and  are  joined  by  branches  irom  the  solar 
plexus,  and  form  a  plexus,  lumbo-aortic.  This  surrounds  the  aorta  between 
the  superior  and  inferior  mesenteric  arteries ;  small  arteries  and  lymphatic 
glands  and  vessels  are  entangled  in  it;  some  of  its  branches  join  the  inferior 
mesenteric  plexus ;  inferiorly  it  divides  into  three  portions ;  the  middle  enters 
the  pelvis,  and  joins  the  hypogastric  plexus;  the  lateral  accompany  the 
common  iliac  arteries  to  their  division,  and  several  filaments  are  prolonged 
around  the  internal  and  external  iliac  vessels.  The  splanchnic  branches 
pass  forwards  from  each  ganglion,  and  join  the  several  abdominal  plexuses 
already  mentioned. 

The  hypogastric  plexus  is  of  considerable  extent ;  it  is  formed  by  the 
continuation  of  the  lumbo-aortic  plexus,  joined  by  filaments  from  the  lumbar 
ganglions ;  is  situated  in  front  of  the  base  of  the  sacrum,  between  the  com- 
mon iliac  arteries,  and  divides  into  a  right  and  left  hypogastric  plexus ; 
each  of  these  is  joined  by  branches  from  the  sacral  ganglions  and  anterior 
sacral  spinal  nerves;  each  plexus  sends  off  numerous  branches,  which  again 
form  secondary  plexuses  on  the  organs  to  which  they  are  distributed.  Thus 
we  have  haemorrhoidal,  vesical,  prostatic,  vesicular,  ovarian,  and  uterine 
plexuses.  All  these  plexuses  contain  filaments  from  the  sacral  nerves,  as 
well  as  from  the  sympathetic,  and  all  are  conducted  to  their  terminations 
by  the  arteries  of  each  organ. 

As  the  sympathetic  cords  descend  obliquely  inwards,  over  the  base  of  the 
sacrum,  behind  the  iliac  vessels,  they  are  extremely  small ;  in  the  pelvis, 
they  at  first  increase  in  size,  descend  converging,  and  each  ends  in  a  minute 
thread ;  they  are  placed  near  the  inner  margin  of  the  anterior  sacral  fora- 
mina. The  sacral  ganglions  are  four  or  five  in  number,  of  an  oval  or 
round  form ;  their  external  branches  join  the  anterior  sacral  nerves ;  their 
internal  branches  join  the  hypogastric,  or  some  of  their  secondary  plexuses. 
From  the  last  ganglion  a  small  branch  arches  across  to  meet  a  similar  one 
from  the  opposite  side  :  on  this  a  small  ganglion  {impar)  is  occasionally  to 
be  found ;  if  absent,  a  connecting  plexus  occupies  its  place ;  the  terminal 
filaments  are  very  minute,  and  distributed  to  the  fore  part  of  the  os  coccyx. 

Although  the  sympathetic  nerves  and  their  branches  appear  to  differ  in 
structure  from  the  cerebro-spinal  nerves,  yet  they  are  essentially  the  same ; 
the  fibres  seldom  appear  so  white,  but  have  rather  a  greyish-red  color. 
The  general  neurilemma  of  each  nerve  is  more  dense  and  therefore  the 
internal  fibrous  or  fasciculated  texture  is  not  so  obvioufi ;  but  if  the  former 
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be  carefully  divided,  the  latter  will  be  found  equally  apparent  The  great 
distinction  depends  on  the  occurrence  of  numerous  ganglions,  both  on  the 
principal  cords  as  well  as  on  their  branches ;  each  ganglion  is  invested  with 
a  firm  capsule,  which  is  continuous  with  the  sheath  of  the  afferent  and  effe- 
rent nerves.  This  capsule  is  surrounded  by  areolar  tissue  and  blood-vessels; 
the  latter  ramify  on  and  pierce  the  capsule ;  the  internal  surface  of  the  lat- 
ter is  vascular,  and  may,  on  the  larger  ganglions,  be  separated  as  a  vascular 
membrane  from  the  external  fibrous  layer,  and  is  analogous  to  the  pia  mater 
on  the  cerebro-spinal  axis.  The  mass  of  a  ganglion  is  composed  of  a  plexus 
of  nervous  filaments,  with  a  variable  quantity  of  vesicular  or  grey  neurine : 
ihe  afiferent  nerves  divide  into  numerous  fibrillee,  which  pass  in  the  roost 
varied  directions,  and  re-unite  most  probably  in  different  combinations,  the 
interstices  being  filled  with  capillary  vessels  and  grey  neurine.  Whether 
the  efferent  nerves  consist  of  those  filaments  only  which  composed  the  affe- 
rent, or  whether  additional  fibres  are  added  to  these  in  the  ganglion,  it  is, 
in  the  present  state  of  our  knowledge,  difficult  if  not  impossible  to  determine. 
The  only  material  difference  to  be  observed  between  the  structure  of  the 
ganglions  of  the  sympathetic  and  those  of  the  cerebro-spinal  system  is,  that  * 
the  latter  appear  in  general  to  be  less  red  and  vascular,  and  to  contain  less 
of  the  vesicular  or  grey  neurine ;  the  interlacement  of  white  fibres  is  more 
obvious  in  them,  and  constitutes  the  greater  portion  of  each,  particularly  of 
the  spinal  ganglions. 

Pi  188,  ßg.  13,  upper  part  of  the  great  sympathetic  nerve  :  ',  uppermost 
cervical  ganglion;  •••,  branches  from  it  to  the  accessory  nerve;  *•*, junc- 
tions with  the  cervical  nerves ;  *,  branch  of  the  vagus ;  *,  upper  branch  of 
the  first  cervical  ganglion  ;  *,  communicating  threads  to  Jacobson 's  nerve ; 
',  threads  to  the  otic  ganglion ;  ',  threads  to  the  oculomotor ;  *,  threads  to 
the  vidian  nerve  ;  ",  spheno-palatine  ganglion  with  its  branches  ;  ",  pharjm- 
geal  and  carotid  branches  of  the  first  cervical  ganglion ;  *',  glosso-pharyngeal 
nerve ;  *',  pharyngeal  plexus  ;  ",  long  or  superior  cardiac  nerve  ;  ",  a  car- 
diac nerve   from  the  vagus;   ",  middle  cervical   ganglion;   •*,  its  upper 
branches,  one  of  which  unites  with  the  first  cervical  ganglion  or  with  the 
main  trunk,  two  others  with  the  cervical  nerves ;  ",  middle  cardiac  nerve ; 
**,  its  connecting  threads,  with  the  pharyngeal  branch  of  the  tenth  pair; 
•',  inferior  cervical  ganglion ;  **,  its  connexion  with  the  brachial  plexus ; 
",  branches  passing  into  the  vertebral  canal  with  the  vertebral  artery; 
••,  branches  connecting  it  with  the  middle  cervical  ganglion,  of  which  one 
passes  before,  the  other  behind  the  subclavian  artery ;  ",  lowest  cervical 
ganglion  ;  **,  union  of  the  tenth  pair  with  the  cardiac  plexus ;  **,  plexus  at 
the  arch  of  the  aorta ;  ",  plexus  between  the  trachea  and  the  pulmonic 
artery ;  ",  tracheal  branches   penetrating  into  the  lungs ;   "» ",  pulmonic 
plexus  (from  the  tenth  pair)  and  the  connexion  with  the  cardiac  plexus; 
*',  anterior,  **,  posterior  cardiac    plexus ;    "' ",   two   thoracic  ganglions ; 
*•'••,  branches  to  the  descending  aorta  ;  *\  connexion  of  a  thoracic  ganglion 
with  an  intercostal  nerve;   ",  great  splanchnic  nerve.      Fig,  14,  lower 
portion  of  the  sympathetic  nerve :  *•  *'  *,  three  thoracic  ganglions,  with  their 
roots  proceeding  from  the  spinal  nerves ;  *•  •,  branches  descending  to  the 
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aorta ;  *>  *,  cut  branches  of  the  tenth  pair  to  the  pulmonic  plexus  ;  \  great 
splanchnic  nerve;  *,  lesser  splanchnic  nerve;  •»•,  solar  or  cceliac  plexus; 
\  semilunar  ganglion  of  the  right  side  ;  *,  vagus  of  the  right  side  ;  *,  do.  of 
the  left  side,  with  its  numerous  branches  to  the  stomach ;  *",  supra- renal 
plexus ;  ",  renal  plexus ;  "  branches  to  the  intestinal  canal ;  ",  aortic 
plexus;  ",  plexus  to  the  seminal  organs;  "'"two  lumbar  ganglions,  and 
their  connexion  with  the  lumbar  nerves  and  the  aortic  plexus ;  "• ",  two 
sacral  ganglions,  connected  with  each  other,  and  with  the  sacral  nerves,  so 
as  to  form  plexuses  about  the  pelvic  vessels ;  ",  sacral  plexus  of  the  spinal 
nerves. 


V.  ORGANS  OF  SENSE. 

The  organs  of  the  senses  establish  certain  relations  between  man  and  the 
external  world,  by  which  he  obtains  all  his  knowledge  of  the  physical 
character  and  of  the  general  and  special  properties  of  all  surrounding 
objects.  The  organs  of  sense  are  all  symmetrical,  and  are  usually  con- 
sidered  as  five  in  number :  the  nose,  or  organ  of  smell ;  the  tongue,  or  organ 
of  taste ;  the  ear,  or  organ  of  hearing ;  the  eye,  or  organ  of  sight ;  together 
with  the  integuments,  or  the  organ  of  touch.  Each  organ  of  sense  is 
placed  near  the  surface  of  the  body,  is  furnished  with  an  appropriate 
apparatus  suited  to  its  particular  functions,  and  is  in  direct  connexion  with 
the  nervous  centres.  The  four  first  mentioned  organs  are  connected  with 
particular  parts  of  the  brain,  each  by  its  proper  nerve.  The  sense  of 
touch,  however,  is  distributed  over  the  whole  surface  of  the  body,  and  its 
apparatus  being  supplied  by  the  posterior  or  ganglionic  roots  of  the  fifth 
cerebral  and  all  the  spinal  nerves,  is  therefore  connected  with  the  cerebro- 
spinal axis  generally. 


1.  Anatomy  of  the  Integuments. 

The  seat  of  the  sense  of  touch,  by  means  of  which  we  become  cognisant 
of  such  peculiarities  of  matter  as  temperature,  shape,  weight,  density,  &;c., 
resides  essentially  in  the  skin  proper,  although  existing  to  a  considerable 
degree  in  the  mucous  membranes.  Those  which  are  continuous  with  the 
skin  share  with  it  in  the  peculiarities  of  its  anatomy,  both  consisting  of  two 
laminae,  one  external  or  superficial,  named  cuticle,  epidermis,  or  epithelium, 
the  other  deeper,  and  known  as  the  cutis  vera  or  chorion.  Beneath  the 
latter  is  more  or  less  of  areolar  or  cellular  and  adipose  tissue,  which  serves  to 
support  and  conduct  the  numerous  vessels  and  nerves  that  supply  this 
highly  organized  structure. 

All  parts  of  the  skin,  and,  indeed,  most  structures  in  the  body,  possess  a 
certain  degree  of  sensibility  to  temperature  and  to  contact,  that  is,  they 
possess  touch  generally ;  but  the  power  of  discerning  the  other  qualities  of 
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the  body  is  developed  only  in  certain  situations  where  there  is  a  correspoid- 
iog  refinement  and  development  of  sentient  papillfB,  which  are  enabled  to 
take  cognisance  of  these  qualities  with  a  wonderful  degree  of  nicety  and 
perfection.  This  power  of  tad,  as  it  has  been  called,  to  distinguish  it  from 
mere  touch,  resides  especially  in  the  integuments  of  the  fingers  and  toes. 

The  office  of  the  skin  is  not  fulfilled  merely  by  serving  as  an  investment 
to  the  body,  and  as  the  seat  of  touch.  It  is  the  seat  of  an  important  secre- 
tion which  serves  to  purify  the  blood  in  a  manner  somewhat  analogoits  ta 
respiration.  This  secretion  is  discharged  in  the  form  of  a  fine  Vftpor  termed 
the  "  insensible  perspiration ;"  but  when  the  circulation  is  increased  is 
activity,  or  when  the  body  is  exposed  to  a  high  degree  of  temperature,  it  is 
given  forth  in  the  form  of  minute  drops,  which  appear  like  dewdrops  upon 
the  surface,  and  then  becomes  the  "  sensible  perspiration "  or  "  sweat." 
This  exhalation  carries  of  from  the  body  a  large  quantity  of  water,  carbonic 
acid,  saline,  and  various  animal  or  azotized  matters,  which  are  efiete  or 
injurious  to  the  system.  The  importance  of  a  free  escape  for  this  cutaneous 
exhalation  is  well  known.  The  skin  is  also  the  seat  of  a  sebaceous  or  oilf 
secretion,  which  preserves  it  in  a  soft  or  pliant  state,  repels  externid 
moisture,  and  defends  it  from  the  drying  influence  of  the  air.  The  skin  is 
also  an  inhalant  and  absorbent  surface,  as  shown  by  its  nunnerous  lyn^ 
phatics  arranged  in  a  plexiform  manner,  and  by  the  fact  that  immersion  in 
water  increases  the  weight  and  relieves  the  thirst.  Nutritive  substances 
have  even  been  supplied  to  the  body  through  the  skin,  and  certain  liquids 
applied  to  the  surface,  have  been  subsequently  detected  in  the  urine. 

To  fulfil  all  these  important  functions,  we  find  in  addition  to  the  three 
essential  elements,  namely,  the  protecting  epidermis,  the  chorion,  and  the 
areolar  fibrous  tissue,  that  there  are  superadded  numerous  glands  and  folli- 
cles, the  sources  of  the  perspiration  and  sebaceous  secretion.  There  is  also 
an  extensive  and  minute  capillary  net-work  of  arteries,  veins,  lymphatics, 
and  nerves.  The  latter  are  principally  derived  from  the  cerebro-spinal 
system ;  and  so  universally  distributed  are  the  vessels  and  nerves,  that  the 
smallest  spot  on  the  surface  cannot  be  punctured  with  the  finest  instrument 
without  the  discharge  of  blood  and  the  sensation  of  pain.  There  are  also 
certain  appendages  to  the  skin,  as  the  hair  and  nails,  which  will  be  con- 
sidered in  their  proper  place. 

1.  The  Cuticle  or  Epidermis  appears  to  be  a  thin,  semi-transparent» 
grey  lamina,  hard,  dry,  horny,  and  homogeneous.  When  minutely  examined, 
however,  under  water,  its  deep  surface  is  found  to  be  soft  and  moist,  and 
numerous  fine  filaments  may  be  seen  to  pass  between  it  and  the  cutis  vers. 
These  are  probably  the  elongated  and  ruptured  extremities  of  the  exhalant 
and  sebaceous  ducts,  together  with  the  sheaths  of  the  fine  hairs  which 
invest  almost  its  entire  surface.  The  epidermis  is  composed  of  hard,  dry 
laminae,  in  each  of  which  may  be  observed  one  or  two  opake  spots,  the 
original  nuclei  and  nucleoli  of  the  cells,  of  a  polygonal  or  irregular  form, 
overlapping  each  other  and  adhering  to  subjacent  softer  scales.  As  the 
scales  on  the  surface  become  more  dry  and  thin  they  peel  oflT,  and  pass 
away  as  particles  pf  dust,  or  bran-like  scales,  as  seen  on  rubbing  the  skif) 
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with  a  coarse  towel  or  hair  mitten.  The  deeper  structure  of  the  cuticle 
consists  of  softer  scales  or  flattened  cells,  and  the  portion  in  innmediate 
contact  with  the  true  skin  is  in  an  almost  semi-fluid  state,  containing  cells 
and  nuclei.  This  fluid  lymph  or  blastema  contains  numerous  cell  germs  or 
cytoblasts,  which  gradually  enlarge  into  cells  which  lie  close  together,  and 
cover  every  portion  of  the  papillary  surface  of  the  cutis.  As  soon  as  the 
first  layer  is  formed,  a  second  is  formed  immediately  beneath  it,  separating 
it  from  the  true  skin,  and  causing  its  drying  and  desquamation.  The 
superficial  scales  adhere  by  their  edges  ;  the  middle  laminae  of  cells  by  their 
^rfaces ;  the  deep  seated  are  supported  immediately  by  thin  blastema. 

Granules  of  coloring  matter  are  found  distributed  among  the  deeper  cells 
and  in  the  connecting  lymph,  and  it  is  upon  the  amount  and  tint  of  these 
ihat  the  complexion  of  the  skin  depends.  In  the  Negro  and  other  dark- 
colored  races,  this  coloring  matter  appears  as  a  layer  of  pigment ;  it  is  not, 
however,  a  distinct  or  organized  membrane,  but  merely  coloring  matter 
deposited  in  the  interstices  of  the  cells ;  as  the  latter  approach  the  surface, 
any  coloring  matter  they  carry  along  with  them  is  lost  as  they  become  dry 
and  hard,  partly  by  evaporation,  partly  by  undergoing  some  chemical 
change. 

The  cuticle  being  itself  insensible  and  unvascular,  forms  a  most  useful 
investment  to  the  body,  defending  a  highly  sensitive  surface  from  pressure 
and  friction,  and  from  the  stimulating  effects  of  the  atmosphere.  It  is  also 
invaluable  in  resisting  the  evaporation  of  the  fluids  of  the  cutis. 

-2.  Dermis,  Chorion,  or  Cutis  Vera.  This  is  composed  essentially  of 
atreolar  tissue  condensed  into  a  firm,  compact  membrane,  in  which  is  inter- 
woven more  or  less  of  the  yellow  elastic  fibrous  tissue,  with  numerous 
vessels  and  nerves.  Its  inferior  surface  is  loose,  open,  and  cellular,  con- 
nected and  continuous  with  the  areolar  tissue  of  the  subjacent  parts  without 
any  very  exact  limitation  or  distinction  ;  the  subdermoid  cellular  tissue 
contains  the  cutaneous  glands  and  hair  bulbs,  and  the  vascular  and  nervous 
ramifications  which  are  to  supply  the  dermis,  as  abo  more  or  less  of  adipose 
lissue.  This  subcutaneous  adipose  tissue  or  fat  differs  in  different  indivi- 
duals, according  to  age,  sex,  and  constitution ;  it  is  usually  softer  and  more 
abundant  m  the  female,  and  at  its  maximum  in  the  child. 

In  the  dermis,  the  upper  portion,  called  the  superficial  or  papillary 
lamina  (although  not  a  separate  layer),  presents  a  condensation  of  the 
areolar  tissue  into  a  smooth  membranous  surface  which  is  exquisitely 
vascular  and  sensible,  and  presents  beneath  the  epidermis  numerous  minute 
elevated  lines  called  papillae.  This  lamina  is  the  seat  of  a  vascular  capil- 
lary plexus,  and  in  the  living  body  appears  uniformly  red  when  the  cuticle 
has  been  detached.  The  prnpillae  are  studded  over  this  surface,  varying  in 
number  and  size  in  different  parts  of  the  body ;  the  tactual  sensibility  of 
different  parts  of  the  body  is  in  proportion  to  the  abundance  and  size 
of  these  papillae.  Thus  on  the  lower  surface  of  the  fingers  the  skin  presents 
numerous  curved  or  arched  grooves  and  ridges ;  each  ridge  consists  of  a 
row  of  conical  papillae,  and  into  the  intervening  grooves  the  epidermis  sinks, 
ttid  the  small  exhalant  pores  open.    The  exact  structure  of  the  papillae  is 
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difficult  to  ascertain ;  each  appears  to  be  an  eminence  or  projection  of  the 
superficial  laminae  of  the  cutis,  with  some  portion  of  the  fibro-cellular  tissue 
containing  blood-vessels,  and  most  probably  nerves.  The  vessels  appear 
as  convoluted  loops,  and  constitute  the  greater  portion  of  the  papill»; 
nerves  also  can  be  traced  through  the  cutis  to  each  papilla.  These  accord- 
ingly may  be  considered  as  the  true  organs  of  tact. 

The  excreting  apparatus  of  the  skin  consists  of  glands  and  follicles,  some 
of  which  supply  the  perspiration  or  sweat,  others  the  sebaceous  secretion 
or  oily  matter. 

The  sudoriferous  or  sweat  glands  exist  in  all  parts  of  the  body,  imbedded 
in  the  dermis  or  the  subdermoid  tissue.  Each  consists  of  a  convoluted 
tube  closed  at  its  inferior  extremity,  the  other  end  becoming  the  fine  exha- 
lant  duct  which  passes  in  an  oblique  or  spiral  course  through  the  cutis  and 
cuticle,  and  opens  by  a  minute  pore ;  it  is  lined  by  a  fine  epithelium  con- 
tinuous with  the  cuticle. 

The  sebaceous  glands,  though  not  so  numerous  as  the  last,  are  very  gene- 
rally diffused  through  all  parts  of  the  skin  except  the  palms  of  the  hands 
and  soles  of  the  feet.  They  are  very  distinct  in  the  auditory  meatus 
(glandes  ceruminosce),  on  the  inner  aspect  of  the  eyelids  (glandes  Meibo- 
miancB),  also  on  the  scalp,  face,  and  tip  of  the  nose,  around  the  nipples,  and 
about  the  anus,  scrotum,  and  corona  glandis  {glandes  odoriferce).  They 
are  small,  round  bodies,  imbedded  in  the  dermis ;  some  are  simple,  soft, 
convoluted  tubes,  others  are  firm  and  lobulated.  In  the  scalp  and  other 
parts  where  the  hairs  exist,  one  or  more  of  them  open  into  the  hair  follicles. 
A  minute  parasitic  animal,  the  Demodex  folliculorum,  has  been  found  to 
inhabit  these  ducts  exclusively.  The  sebaceous  secretion  serves  to  keep 
the  surface  moist,  soft,  and  pliant,  and  in  particular  situations,  as  in  the  ear, 
eyelids,  nipples,  &c.,  it  answers  special  purposes  ;  it  also  co-operates  with  the 
sudoriferous  glands  in  separatmg  hydro-carbonous  matters  from  the  blood. 

The  hair  and  nails  are  appendages  of  the  skin,  but  are  rather  modifica- 
tions of  the  cuticle  than  allied  to  the  true  skin. 

3.  The  Nails  cover  the  dorsal  surface  of  the  last  phalanges  of  the  fingers 
and  toes,  and  have  a  tendency  to  extend  around  the  extremity  of  each. 
They  are  strong,  elastic,  insensible  plates,  curved  or  concave  so  as  to  fit 
closely  the  cutis  ;  the  root  and  borders  are  concealed  and  fixed  in  a  narrow 
deep  fold  in  the  cutis,  termed  the  nail  follicle  ;  the  exposed  portion  or  body 
is  convex  and  ends  in  the  free  margin.  The  surface  of  the  cutis  to  which 
the  body  of  the  nail  adheres  is  called  the  matrix^  and  is  so  vascular  that  the 
red  color  is  seen  through  the  nail ;  at  the  root  and  a  short  distance  beyond 
it,  it  is  less  vascular  and  more  dense,  and  causes  the  semi-lunar  white  spot 
at  the  base  of  the  nail,  called  the  lunula.  The  absence  of  this  lunula  is 
said  to  characterize  the  colored  races,  as  distinguished  from  the  white.  In 
the  follicle,  at  the  root  and  borders,  are  a  number  of  papillae  which  form 
the  nail  by  secreting  the  blastema  in  which  are  formed  cell  germs ;  these 
become  flattened  and  compressed,  dry,  and  harden  into  nail.  As  the  nail 
elongates,  it  thickens  by  additions  to  its  concave  surface  from  the  matrix, 
and  increases  in  breadth  by  secretion  along  its  borders.  The  cuticle  is 
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continuous  with  the  nail  a  little  beyond  its  root  and  lateral  borders,  and  is 
also  continued  from  the  back  of  the  pulpy  end  of  the  finger  to  its  concave 
surface  near  the  end  or  free  edge  ;  as  the  nail  is  thus  continuous  with  the 
cuticle,  so  is  the  matrix  with  the  adjoining  cutis.  The  nails  not  only  protect 
the  sensitive  ends  of  the  fingers,  but  aid  them  as  instruments  of  prehension, 
as  well  as  in  various  manual  operations ;  they  also  aflbrd  a  firm  point  of 
support  behind  the  tactile  papillae,  which  is  of  essential  service  in  the  exer- 
cise of  touch. 

4.  The  Hairs.  These  cutaneous  appendages,  like  the  epidermis  and  nails, 
are  insensible  and  non-vascular ;  they  exist  in  all  parts  of  the  body  except 
the  palms  of  the  hand  and  soles  of  the  feet,  varying  very  much  in  strength, 
form,  color,  and  extent,  in  dififerent  situations.  On  the  greater  portion  of 
the  body,  they  are  short,  soft,  and  downy;  on  the  head,  in  the  eyelids, 
axilla,  and  on  the  pubic  region,  they  are  much  longer  and  stronger ;  the 
extent,  however,  of  their  development  varies  with  the  age,  sex,  and  tempera- 
ment of  the  individual.  The  io  )se  or  projecting  portion  of  a  hair  is  called 
the  shaft ;  the  root  is  fixed  in  u  follicle  composed  of  an  involution  of  the 
cuticle  and  of  the  superficial  lamina  of  the  cutis ;  this  follicle  is  depressed 
through  the  cutis,  enlarges  into  a  pyramidal  or  bulbous  form,  and  is 
imbedded  in  the  areolar  or  adipose  tissue,  from  which  it  receives  its  vessels, 
and  in  which  it  is  so  firmly  implanted  as  not  to  be  disturbed  by  pulling  out 
the  hair.  The  whole  follicle  is  lined  by  the  involuted  skin,  and  at  the 
bottom  the  cutis  presents  a  highly  vascular  papilla  or  pulp,  which  secretes 
the  matter  of  the  hair.  Thus  the  vessels  of  the  pulp  give  out  the  lymph 
containing  cell  germs ;  these  become  cells  with  nuclei,  and  are  gradually 
condensed  and  elongated  into  a  scaly  fibrous  substance  which  is  continually 
pushed  forwards  by  additions  from  beneath,  and  escapes  through  the  open- 
ing in  the  epidermis,  generally  in  a  slanting  manner.  The  cells  forming 
this  outer  surface  or  cortex  of  the  hair  are  flat  and  hard,  and  inclose  a 
more  loose  fibrous  texture  named  the  medulla  or  pith  ;  these  external  scales 
are  successively  produced,  the  last  formed  overlapping  the  preceding. 
Owing  to  the  less  density  of  the  internal  cells,  the  hair  when  magnified  has 
a  cellulo-tubular  appearance.  Thus  the  hair  is  nothing  but  cuticle  specially 
modified  by  the  papilla  on  the  cutis  vera  at  the  bottom  of  the  follicle.  Pig- 
ment granules  are  also  intermingled  with  and  adherent  to  the  cells  at  the 
root  of  each  hair ;  on  these  the  color  of  the  hair  depends.  Into  the  hair 
follicle  one  or  more  sebaceous  ducts  open,  the  secretion  of  which  lubricates 
the  hair  and  imparts  to  it  its  oily  character. 

5.  The  Subcutaneous  Cellular  Tissue  is  a  soft,  extensile  substratum 
of  the  skin,  composed  of  contractile  fibres  and  plates  of  cellular  membrane. 
It  serves  to  connect  the  skin  with  the  subjacent  fascia,  and  to  conduct  ves- 
sels and  nerves  to  the  true  skin ;  it  incloses  angular  cavities  or  spaces 
intercommunicating  freely,  and  filled  during  life  with  a  watery  exhalation. 

6.  The  Adipose  Tissue  at  one  time  was  supposed  to  be  identical  with 
cellular.  It  is,  however,  characterized  by  consisting  of  numerous  short  sacs 
having  no  opening  or  communication,  each  sac  being  a  delicate  simple 
membrane,  supplied  with  blood-vessels  and  secreting  from  its  cavity  the 
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substance  called  fat.  In  the  cdlolaror  areolar  tissue,  on  the  other  hand,  we 
have  numerous  bands  or  threads  of  white  fibroos  tissue  crossing  each  other, 
and  leaving  interstices  which  communicate  freely.  The  two  tissues  are 
usually  associated  together,  the  adipose  being  inclosed  in  the  meshes  of  the 
areolar,  but  in  some  situations,  as  in  the  medullary  canal  of  the  long  bones 
(where  it  is  known  as  the  marrow),  in  the  omenta^  along  the  mesenteric 
vessels,  and  upon  the  heart,  the  adipose  tissue  may  be  abundant,  with  little 
or  no  cellular. 

Adipose  tissue  consists  of  two  distinct  elements,  the  secreting  membrane 
and  the  secreted  product.  The  former  consists  of  fine  transparent  mem- 
branous cells  surrounded  by  capillaries ;  each  sac  is  somewhat  round,  but 
by  aggregation  and  consequent  compression  is  made  to  assume  various 
figures.  The  vessels  pass  in  the  interstices  between  the  cells,  and  surround 
each  by  a  delicate  inosculation.  The  adeps  or  fat,  which  occupies  each 
cell,  is  a  soft,  yellowish,  oily  substance,  presenting  a  great  variety  with  the 
individual.  In  youth  it  is  most  abundant  towards  the  exterior,  the  reverse 
existing  in  old  age.  The  fat  contributes  to  the  covering  of  the  body,  and 
being  a  bad  conductor  of  heat,  assists  in  retaining  its  temperature ;  by  fill- 
ing up  numerous  interstices,  it  adds  to  the  compactness  and  symmetry  of 
the  system ;  it  may  also  serve  as  a  reservoir  of  nutritive  materials  from 
which  the  system  may  derive  an  occasional  supply. 

PL  129,  ßg  24,  vertical  section  of  the  skin  showing  its  microscopical 
structure :  *,  epidermis  with  its  undulating  lines  ;  ',  sudoriferous  gland  and 
canal ;  *,  cutis  vera  ;  *,  apparatus  for  secreting  pigment  substance :  *,  seba- 
ceous gland  with  its  duct;  •»*,  papillsB ;  ',  blood-vessels  of  the  skin.  Fig. 
25,  vertical  section  of  the  thumb  to  exhibit  the  insertion  of  the  nail ;  *,  nail ; 
^\  continuation  of  the  cuticle;  *,  cutis  vera;  •  ( left  hand  side)  adipose  tis- 
sue ;  \  fold  of  skin  containing  the  root  of  the  nail ;  ',  section  of  the  terminal 
bone  of  the  thumb.  Fig.  26,  body  of  the  thumb  nail :  ',  lateral  fold ; 
\  ridges  caused  by  the  linear  rows  of  papillae  on  the  subjacent  cutis  vera ; 
\  lunula  or  spot  at  the  base  of  the  nail. 


2.  Anatomy  op  the  Nose,  or  Organ  of  Smeli». 

The  nose  is  situated  between  the  orbits,  above  the  moudi  and  glottis, 
and  in  front  of  the  pharynx  and  of  each  tympanum,  comoiunicating  with 
all  these  regions.  Though  median  in  position  it  is  really  a  double  organ» 
being  completely  divided  by  a  partition  or  septum  into  two  symmetrical 
portions,  called  the  nares  or  nasal  fossse.  The  nasal  passages  have  a  two- 
fold use ;  they  constitute  the  organ  of  smell,  the  olfactory  nerve  being  di». 
tributed  to  the  vascular  membrane  covering  their  irregular  and  convoluted 
aspect;  and  secondly,  they  serve  as  avenues  to  the  respiratory  organs. 
We  may  conveniently  examine  the  nose  as  composed  of  two  portions  :  the 
one,  anterior  or  external  (the  nose  proper),  consisting  of  cartilages  and  9oh 
parts  ;  the  other,  posterior  or  internal,  the  nares  or  nasal  fosse,  composed 
of  bones  covered  by  highly  vascular  mucous  membrane. 
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Tab  Nos&  iß  essentially  formed  of  cartilages  ;  one  occupies  the  median 
line  or  septum,  the  others  are  placed  on  each  side  and  form  the  alee.  They 
are  continuous  laterally  with  the  superior  maxillary,  und  superiorly  with 
the  margin  of  the  nasal  bones  ;  inferiorly  they  bound  two  oval  openings, 
tk&  nostrih.  Each  nostril  has  its  long  axis,  an  tero- poster  lot,  and  i^  partly 
surrounded  by  stiff  hairs  (mbriUce)^  which  bend  across  it  and  instanta- 
neously give  notice  of  the  entrance  of  foreign  particles.  The  skin  covering 
llie  tip  o{  the  nose  is  thickened»  and  furnished  with  ntjmerous  sebaceous 
follicles,  the  mouths  of  which  frequently  appear  hke  black  dots,  nwing  to 
the  adhesion  of  extraneous  particles.  The  secretion  of  these  follicles  may 
often  be  forced  out  in  fine  long  threads  like  small  worms. 

The  cartilages  of  the  nose  or  fibro-cartilages  are  five  in  number,  one  in 
the  centre,  one  at  each  side,  and  one  inferiorly  in  each  ala.  The  septnl  or 
median  cartilage  is  a  true  cartilage  of  considerable  strength  j  it  not  only 
separates  the  nostrils,  but  also  the  anterior  portions  of  the  nasal  fossae.  It 
is  inclosed  in  thick  mucous  membrane^  and  is  not  always  vertical,  but  may 
project  to  one  side.  ^    j  ^*  ..  ^ 

The  late^val  nasal  cartilages  are  two  on  each  side,  superior  and  inferior* 
The  superior  lateral  is  attached  externally  and  posteriorly  to  the  nasal 
process  of  the  superior  maxillary  bone  and  to  the  inferior  margin  of  the 
nasal ;  anteriorly  and  internally  to  the  opposite  one  and  to  the  septal  carti- 
lage^  and  inferiorly  by  fibrous  tissue  to  the  inferior  cartilages.  The  inferior 
latt:ral  or  alar  cartilages  form  the  upper  part  of  each  ala,  the  tip  or  lobe 
and  the  boundary  of  the  nasal  openings.  All  the  lateral  cartilages  are 
readily  acted  on  by  the  superimposed  muscles,  which  can  move  the  whole 
organ,  or  alter  the  shape  of  the  openings,  but  cannot  perfectly  close  them. 

Fi.  J  32,  ßg.  29j  left  side  of  the  nose  of  an  adult,  the  cuticle  supposed  to 
be  removed  for  the  purpose  of  more  clearly  exhibiting  the  oi>ening3  of  the 
sebaceous  follicles.  Fig.  30,  lateral  view  of  the  bones  and  cartilages  of 
the  nose  ;  a,  a,  skin  o(^  the  nose ;  b,  left  nasal  bone  ;  c,  left  superior  lateral 
cartilage  ;  d,  left  alar  cartilage  with  its  three  appendages,  e,/,  t^,  which  are 
attac^hcd  to  each  other  by  the  ligaments  A,  i,  k.  Fig.  3i,  anterior  view  o< 
the  nasal  cartilages  :  »,  b^  nasal  bones  ;  c,  d^  superior  lateral  cartilafres  ;  «, 
septum  ;  /, /,  sinall  cartilages  proceeding  from  it ;  ^-o,  alar  cartilages  with 
their  three  appendages*  Fig.  32,  outline  view  of  the  preceding  figure. 
Fig.  33,  inferior  view  of  the  nasal  cartilages  :  a,  6,  t;  d^  outline  of  the  nose; 
*,  septal  or  median  cartilage  ;  /,  extremity  of  the  upper  jaw  to  w^hich  it  is 
attached  :  g-K  alar  cartilage  of  the  left  side  with  its  three  appendages,  i-ö, 
do.  of  the  right  side.  Fig.  34,  superior  lateral  cartilage  of  the  nose.  Fig, 
3**),  septal  cartilage  of  the  nose.  Fig.  30,  lel't  aliir  cartilage.  Fig.  37,  do. 
with  its  three  appendages  (from  without).  Fig,  3S,  do,  from  within.  Fig^ 
3T)  and  40,  the  three  small  cartilaginous  appendages,  without  and  within, 

Thr  Naaal  Fo«s.b  are  bounded  by  several  bones  which  are  covered  by 
a  very  delicate  periosteum;  to  the  anterior  part  of  the  bones  of  the  noae 
are  attached  the  cartilages  alre^tdy  described.  These  several  bones  are  the 
nasal,  frontal,  ethmoid,  ifphenoid»  superior  maxillary,  palatine,  unguis^ 
spongy*  pterygoid,  and  vomerine  bones.     The  external  wall  of  each  nari*  is 
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deeply  grooved  by  three  fossae,  the  superior,  middle,  and  inferior  noeatos ; 
these  are  situated  between  the  spongy  bones,  the  middle  being  the  widest 
The  nasal  or  lachrymal  duct  opens  into  the  anterior  third  of  the  inferwr 
meatus,  the  Eustachian  tube  behind.  Into  the  middle  meatus  the  antrom 
maxillare  opens  by  a  small  oblique  slit,  in  front  of  which  is  a  grcove  named 
the  infundibulum,  leading  from  the  frontal  sinus;  into  this  groove  the  ante- 
rior ethmoidal  cells  open.  The  posterior  ethmoidal  cells  and  the  sphenoid 
sinuses  open  into  the  upper  meatus.  Each  naris  opens  posteriorly  into  the 
pharynx  above  the  velum,  by  an  oblong  oval  opening,  separated  from  each 
other  by  the  vomer. 

All  the  internal  surface  of  the  nose  and  of  the  communicating  sinuses  k 
lined  by  a  soft,  vascular,  and  highly  sensitive  mucous  membrane ;  this  is 
the  pituitary  or  Schneiderian  membrane.  The  olfactory  nerves  are  distri- 
buted to  it  on  the  septum  and  ethmoidal  region  in  the  form  of  numerous 
plexuses ;  it  is  also  supplied  on  each  side  and  on  the  septum  with  branches 
from  the  ophthalmic  and  superior  maxillary  divisions  of  the  fifth  pair.  The 
olfactory  or  first  pair  of  nerves  endow  the  superior  piortion  of  this  membrane 
with  its  peculiar  sense  or  power  of  smelling ;  while  its  general  acute  sensi- 
bility depends  on  the  fifth  pair,  the  general  nerve  of  feeling  <^  the  head. 

Such  bodies  can  alone  be  considered  as  capable  of  imparting  the  sensa- 
tion of  smell  as  are  capable  of  being  vaporized  or  dissolved  in  the  atmo- 
sphere. The  essential  conditions  of  smell,  however,  are  not  yet  satisfactortlj 
ascertained ;  so  much  is  certain  that  the  odorous  particles  must  come  in 
contact  with  the  nerves,  and  especially  by  being  inhaled  in  ordinary  nasal 
respiration.  If  the  breath  be  held,  no  perception  of  odor  takes  place,  and 
if  a  piece  of  camphor  be  held  in  the  closed  mouth  during  nasal  exhalaUon, 
comparatively  little  odor  will  be  perceived.  The  particles  of  matter,  never- 
theless, do  not  come  into  immediate  contact  with  the  nerves,  since  the 
mucus  of  the  nose  is  interposed,  together  with  the  basement  membrane  of 
the  Schneiderian.  It  may  be  that  solution  in  the  mucus  is  necessary  to  this 
sense,  as  when  the  nasal  passages  are  dry  it  is  much  enfeebled. 

PL  iS2,  fig.  27  a,  a  portion  of  the  Schneiderian  membrane  with  its  nerves 
of  natural  size ;  fig.  27,  b,  the  same  magnified  three  diameters :  a,  b,  dura 
mater ;  c—f,  section  of  the  Schneiderian  membrane ;  g,  g,  section  of  the 
cribriform  plate  of  the  ethmoid  bone ;  A,  h,  foramina  in  it  for  the  transmission 
of  nervous  filaments ;  t,  branch  of  the  olfactory  nerve,  cut  ofi*  to  show  the 
following  branch  A,  with  the  manner  of  its  escape  from  the  dura  mater  i 
and  the  passage  of  the  nerve  through  the  bone  m ;  n,  o,  p,  arteries  of  the 
Schneiderian  membrane.  Fig.  20,  distribution  of  the  olfactory  nerve  on 
the  septum  of  the  nose  :  a,  i,  c,  d,  nerves  of  the  olfactory ;  c,  nervous  branch 
from  the  fifth  pair ;  /,  g,  superior  posterior  nasal  nerves  from  the  second 
branch  of  the  fifth  pair ;  A,  superior  cutaneous  nasal  nerve,  from  the  infra- 
orbital nerve ;  i,  k,  apparent  boundary  of  the  branches  of  the  olfactory 
nerve.  Fig.  28,  nervous  plexus  of  the  lining  membrane  of  the  nose :  *'^. 
basal  extremities  of  the  first  eight  cerebral  nerves ;  a — ä,  olfactory  bulbs 
with  tlieir  threads,  '•• " ,  passing  through  the  cribriform  plate ;  •  to 
larger  portion  of  the  fifth  pair  of  nerves ;  e,f,  g,  first  branch  of  the  fifth  pair 
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A — k,  second  branch.     Figs.  41  and  42,  two  sections  of  ihe  nasal  cavities: 

ßg.  41,  the  lower,  fig.  42,  the  upper;  0,  outline  of  the  nof^e;  h,  c,  nasal 
bones  ;  d,  e,  frontal  bone ;  /  g,  K  1.  ethmoid  bone  :  g,  i,  k,  I  alar  process  and 
sptienoid  bone  (cut  edge)  ;  r,  r,  middle  lajnina  of  tbe  ethmoid  bone  (cut  edge)  ; 
s,  Ä  and  t,  t,  thickness  of  the  mucous  membrane  of  the  nose  ;  m,  u,  length  and 
breadth  of  the  left,  v,v,  of  the  right  nasal  cavity;  w,w,x,j:,  cells  of  the 
ethmoid  bone;  y^z,  membrane  reflexed.  Fig,  43,  posterior  surface  of  a 
vertical  section  of  the  nose;  a,  b^  nasal  cartilages;  c^  c,  septal  cartilage; 
d,  dy  Schneiderian  membrane  ;  ^ ,  e,  hairs  and  mucous  glands;  f,g,  nostrils- 
Fig.  44,  posterior  sectional  surface  of  the  nasal  cavities  ;  a— ^f,  cut  edge  of 
various  bones;  g,  fi,  lachrymal  sac  and  lachrymal  duct  opening  into  the 
inferior  meatus ;  i,  A,  /,  m,  section  of  the  Schneiderian  membrane  ;  «^  n,  the 
surface  of  the  jnembrane  turned  towards  the  nasal  cavity;  p.g,  lachrymal 
sac  and  lachrymal  duct  of  the  left  side  ;  r,  r,  inner  bony  wall  of  the  maxil- 
lary sinus.  Fig.  45,  posterior  sectional  surface  of  the  nasal  cavities  aod 
the  cornmunioating  sinuses;  a,b,  frontal  boue  ;  c — I,  ethmoidal;  m,n,  left 
and  right  superior  turbinated  hones;  p,p,  vomer;  y—^,  upper  jaw  ;  a,  f , 
Schneiderian  membrane  :  g,  g,  opening  of  the  left  lachrymal  canal ;  b,  open- 
ing of  the  right:  k,  1,  m,  opening  of  the  maxillary  sinus  on  tbe  right  side, 
m  is  a  probe  introduced  ;  n,  o,  p>  section  of  the  periosteum  of  the  orbit; 
B,  section  of  the  soft  palate  ;  '^\  teeth. 


3.    AVATOMV  OK  TUE  EaR   Ott  Or^AN  OF  HeaEINO. 

By  means  of  the  sense  of  hearing  an  animal  is  enabled  to  take  cognisance 
of  sounds  and  of  all  their  variations.  Sound  is  the  result  of  any  impulse 
coll  VC  veil  to  the  organs  of  hearing,  by  undulations  of  air,  these  or^^ans  being 
so  constructed  as  to  receive  these  undulations,  and  so  organized  as  to 
become  sensible  to  them  and  to  convey  the  impressions  to  the  sensorium. 
This  sense,  next  to  vision,  is  most  valuable  to  man,  as  forming  the  bond  of 
social  union  and  the  great  inlet  for  all  knowledge  conveyed  by  voice  and 
language.  Each  organ  consists  of  a  special  nerve  exj>anded  on  membranes, 
and  endowed  with  the  properties  of  sensibility  to  the  varying  impressions 
of  sound  and  of  conveying  these  impressions  to  the  sensoriuni ;  and  secondly, 
of  a  physical  apparatus  fitted  for  receiving,  conducting,  and  in  some 
measure  regulating  these  impulses  in  their  course  to  the  sentient  nerve. 

We  may  divirie  the  ear  into  an  external,  middle,  and  internal  portion. 
The  external  comprises  the  auricle,  commonly  called  ear,  and  the  external 
meatus  or  tube;  the  middle  consists  of  the  tympanum  or  drum  with  its 
chain  of  small  bones ;  and  the  internal  or  true  ear  is  called  the  labyrinth, 
and  comprises  the  vestibule,  cochlea,  semicircular  canals,  meatus  auditorius 
internus,  and  auditory  nerve.  This  portion  is  lodged  in  the  petrous  division 
of  the  temporal  bone,  and  is  thereby  protected  from  external  pressure  or 
injury. 
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Ä.    External  Ear. 

The  externa]  ear,  or  auricle,  is  situated  at  the  fflde  of  the  head :  it  consist» 
of  the  auricle  or  pinna  and  the  external  meatus,  which  terminates  at  and 
is  closed  by  the  tympanum* 

The  Pinna,  or  Auhiglb,  commonly  termed  the  ear,  is  the  external  portion, 
composed  of  cartilage,  ligament,  and  a  few  muscular  fibres,  the  wbde 
inclosed  in  a  duplicature  of  the  skin.  It  is  conrex  towards  the  bead,  and 
concave  externally,  in  which  aspect  it  presents  various  irregularities,  alf 
tending  towards  the  meatus.  The  convex  border  which  forms  the  outline 
of  the  ear  is  called  the  helix ;  superiorly  this  edge  is  thin,  and  curled  out- 
wards so  as  to  bound  a  depression  named  the  fossa  innominata  ;  anteriorly 
it  bends  downwards  and  backwards  into  the  concha  and  above  the  meatus. 
Anterior  and  inferior  to  the  helix  is  the  semicircular  prominence  called  the 
entikeHx,  This  is  narrow  and  prominent  behind ;  as  it  ascends  it  becomes 
broader,  retires  from  the  surface,  and  divides  into  two  cnu^  which  run  in 
beneath  the  edge  of  the  helix ;  this  depression  between  its  crura  is  named 
the  scaphoid  or  navicular  fossa.  Anterior  to  and  overhanging  the  meatus 
auditorius,  somewhat  like  a  valve,  is  the  eminence  called  traguSy  of  a 
triangular  form.  The  free  apex  of  this  is  dhrected  towards  the  concha,  ani 
the  inner  surface  is  beset  with  strong  coarse  hairs  or  vibrillse,  which  extend 
across  the  orifice  of  the  meatus.  When  pressed  backwards  or  inwards,  the 
tragus  can  cover  the  meatus.  Opposite  to  the  tragus  and  separated  from 
it  by  a  deep  round  notch  is  the  antitragus,  a  small  tubercle  connected  with 
the  lower  extremity  of  the  antihelix.  Within  the  antihelix,  tragus,  and 
antitragus,  and  traversed  above  by  the  helix,  is  the  large  and  deep  depres- 
sion called  the  concha,  into  which  all  the  other  grooves  converge  ;  it  leads 
directly  downwards  into  the  meatus.  The  lower  pendulous  part  of  the 
aiiricle  is  called  the  lobe,  and  contains  none  of  the  cartilage  which  consti- 
tates  the  skeleton  of  the  rest  of  the  ear. 

The  ligaments  of  the  auricle  are  the  anterior,  from  the  root  of  the  zygoma 
to  the  anterior  part  of  the  helix,  and  to  the  tragus ;  and  the  posterior,  from 
the  mastoid  process  of  the  concha. 

Of  the  muscles  of  the  external  ear  we  have  already  considered  those  which 
move  it  on  the  head  (anterior  or  attrahens,  superior  or  attollens,  and  the 
posterior  or  retrahens).  The  intrinsic  muscles,  or  those  which  only  pass 
from  one  part  of  the  cartilage  to  the  other,  are  named  from  the  eminences 
to  whicii  they  are  attached.  They  are  the  major  and  minor  helicis,  the 
tragicu»,  anti-tragicus,  and  trafnsversus  ai»rieular.  These  muscles,  though 
only  rudimentary  in  man,  are  highly  developed  in  some  of  the  infeiiov 
animals. 

Meatws  auditorius  extemms  is  a  tube  leading  from  the  concha  to  the 
nembrana  tympani ;  it  is  about  an:  inch  and  a  quarter  loog,  witb  the  extev« 
nal  half  of  cartilage^  the  remainder  of  bone.  By  drawing  the  auricle 
upwards  and  backwards  we  can  partly  straighten  the  canal,  and,  witb  a 
strong  light  directed  in  it,  we  can  see  down  to  the  membrana  tympani. 
The  bony  portion  of  the  meatus  is  wanting  in  the  child,  its  place  being 
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supplied  by  a  mere  ring.  The  auditory  catial  is  lined  by  the  integutnent, 
continued  from  the  auricle;  the  cutis  ceases  at  the  margin  of  the  lower 
extremity,  but  the  cuticle  is  continued  over  the  menibrana  tympani.  The 
flkin,  from  a  little  distance  within  the  external  orifice  to  within  a  quarter  of 
an  inch  of  the  tympanum,  is  perforated  by  numerous  small  openings,  the 
openings  of  the  sebaceous  follicles  and  of  the  cerumiuotis  glands.  Thes^ 
glands  secrete  the  cerumen,  or  ear  wax. 

B.     Middle  Ear. 

The  middle  ear  or  tympanum  is  the  space  within  the  membrana  tympani, 
external  to  the  osseous  walls  of  the  vestibule  and  labyrinth,  in  front  of  the 
mastoid  ceils,  and  communicates  anteriorly  with  the  Eustachian  tube.  It 
contains  air  and  a  little  fluid,  and  is  traversed  by  the  chain  of  smal!  bones, 
and  by  fine  nerves  and  vessels.  Its  walls  are  lined  by  a  fine  mucous  mem- 
brane, continuous  through  the  Eustachian  tube  with  that  of  the  nose. 

1.  Membba\a  Tympan[.  This  is  situated  at  the  inner  and  lower  extre- 
mity of  the  meatus,  separating  it  from  the  cavity  of  the  tympanum  or  drum, 
the  outer  wall  of  which  it  forms.  It  is  a  thin,  dry,  semi-iransparent  mem- 
brane, nearly  circular,  with  the  vertical  diameter  a  little  longer  than  ihd 
transverse  or  an tero- posterior.  The  inner  surface  of  the  membrana  is 
directed  upv^ards  and  inwards,  and  adheres  intimately  to  the  handle  of  the 
malleus  bone.  Although  thin  and  eemi-transparent,  the  membrana  tympani 
consists  of  three  distinct  layers,  an  external  or  e pider mia.  an  internal  or 
mucous,  and  a  middle  or  fibruus.  We  have  already  referred  to  the  two 
former;  the  latter  presents  the  appearance  of  fibres  radiating  from  the 
exterior  to  the  malleus,  into  which  they  are  inserted. 

The  internal  or  vestibular  side  of  the  tympanum  presents  several  poinla 
of  observation.  At  its  up[>er  part  is  situated  the  kidney-shaped  foramen, 
fenestra  oralis  or  vestibulL  This  is  directly  opposite  the  membrana  tym- 
pani, and  in  the  dry  bone  leads  to  the  vestibule;  in  the  recent  state  it  is 
closed  by  a  membrane.  The  base  of  the  stapes  also  closes  this  opening« 
Below  the  foramen  ovale  is  the  bony  projection  of  the  promontory^  which 
corresponds  to  the  first  turn  of  the  cochlea,  and  on  the  surface  of  which 
there  are  delicate  grooves  converging  below  to  a  common  canal,  which 
transmits  the  nerve  of  J acob son  from  the  gl osso- ph a ry  nge al  nerve.  Behind 
the  fenestra  ovaiis  is  the  bony  pt/ramid,  the  apex  of  which  is  perforated  by 
a  small  canal.  Below  and  behind  the  promontory  is  the  foramen  rotundum 
OT  fenentra  cachlets,  which  in  the  recent  state  is  closed  by  membrane. 

The  posterior  wall  of  the  tympanum  presents  a  large  irregular  opening  at 
its  upper  part,  leading  into  the  mastoid  cells.  The  anterior  wall  tapers  off 
into  the  Eustachian  tube,  above  which  are  the  cochleariform  osseous  plate 
and  the  canal  for  the  tensor  tympani  muscle. 

3.  Tiic  EusrACHiAN  TcBE  is  a  narrow  canal,  about  an  inch  and  a  half 
long,  leading  from  the  tympanum  obliquely  towards  the  back  of  the  nose, 
where  it  opens  on  the  side  of  the  pharynx  and  on  a  levcJ  with  the  inferior 
«pongy  bone.  The  tympanic  portion  is  chiefly  osseous ;  the  remainder  b 
composed  of  cartilaginous,  fibrous,  and  mucous  tissues.   The  use  of  this  tube 


Digitized  by 


Google 


156  ANTHROPOLOGY. 

is  to  admit  external  air  into  the  tympanum,  by  means  of  which  the  mem- 
brane is  enabled  to  resist  the  pressure  of  the  atmosphere  ;  it  also  serves  to 
conduct  the  secretions  of  the  tympanic  cavities  into  the  fauces. 

The  tympanum  also  presents  another  small  opening  or  canal,  anteriorly 
and  inferiorly,  which  leads  to  the  inner  side  of  the  fissure  of  Glasser,  and 
transmits  the  chorda  tympani  nerve.  The  cavity  of  the  tympanum  is  tra- 
versed by  a  chain  of  small  bones,  one  attached  externally  to  the  membrana 
tympani,  and  another  to  the  membrane  in  the  fenestra  ovalis. 

3.  OssicuLi  OF  THE  Ear.  The  small  bones  of  the  ear  are  three,  or, 
according  to  some,  four  in  number,  and  are  named  from  a  fancied  resem- 
blance, malleus  or  hammer,  incus  or  anvil,  and  stapes  or  stirrup.  The 
fourth,  or  orbicular,  is  by  many  considered  a  mere  epiphysis  to  the  long 
leg  of  the  incus. 

Malleus  is  immediately  within  the  membrana  tympani,  and  connected  to 
it;  it  presents  a  head,  neck,  manubrium  or  handle,  and  long  and  short  pro- 
cesses.    The  head  presents  an  articulation  for  the  incus. 

Incus  is  placed  internal  and  posterior  to  the  malleus,  and  bears  some 
resemblance  to  a  bicuspid  tooth  ;  it  presents  a  body  or  head,  and  a  short  and 
long  crus.  The  body  is  lodged  in  the  recess  of  the  tympanum,  and  receives 
the  head  of  the  malleus  in  its  deep  concave  surface.  The  short  crus  occupies 
the  opening  into  the  mastoid  cells.  The  long  crus  descends  vertically  in 
the  tympanum,  parallel  to  the  handle  of  the  malleus.  At  its  extremity  is 
the  round  tubercle,  which  is  sometimes  united  to  it  like  an  epiphysis,  and  at 
others  separable  from  it,  when  it  is  called  os  orbiculare  or  knticulare. 

The  stapes,  or  stirrup,  is  placed  horizontally  between  the  crus  of  the  incus 
or  orbicular  bone,  and  the  fenestra  ovalis,  to  the  membrane  of  which  its 
base  is  attached.  Its  head  presents  a  small  cavity  for  articulation  with  the 
orbicular  bone,  or  with  the  crus  of  the  incus ;  its  base  is  a  thin  plate,  closing 
the  fenestra  ovalis. 

The  articulations  between  these  three  bones  are  furnished  with  synovial 
membranes  and  capsular  ligaments,  and  are  further  secured  in  their  places 
by  three  ligaments.  One  extends  from  the  head  of  the  malleus  to  the  upper 
wall  of  the  tympanum ;  another  connects  the  short  process  of  the  incus  with 
the  opening  of  the  mastoid  cells ;  and  a  third  extends  from  the  margin  of 
the  fenestra  ovalis  to  the  margin  of  the  base  of  the  stapes. 

4.  Muscles  of  the  Tympanum  are  only  two  in  number,  the  stapedius 
and  the  tensor  tympani.  The  stapedius  arises  within  the  pyramid,  and  is 
inserted  into  the  back  part  of  the  neck  of  the  stapes.  The  tensor  tympani 
is  a  very  distinct  and  long  fibro-muscular  cord,  chiefly  lodged  in  the  bony 
canal  above  the  cochleariform  process  and  Eustachian  tube.  It  arises  from 
the  cartilage  of  that  tube,  and  from  the  adjacent  portion  of  the  sphenoid  bone. 
It  is  inserted  into  the  inner,  anterior,  and  superior  portion  of  the  handle  of 
the  malleus.  The  use  of  the  stapedius  muscle  i^  not  well  ascertained  ;  that 
of  the  tensor  tympani  is  to  draw  the  handle  of  the  malleus  inwards  and  for- 
wards, by  which  the  membrane  is  rendered  more  tense.  Two  other  muscles, 
laxator  major  and  minor  as  described  by  some  authors,  appear  to  be  only 
ligamentous  fibres. 
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Pi  ld2,  fig.  1,  left  ear:  a-6,  helix;  /-*,  antihelix;  /,  tragus;  m,  anti- 
tragus ;  n,  lobe  of  the  ear ;  o,  p,  depressions  between  these  elevations ; 
9,  concha.  Fig.  2,  muscles  of  the  ear :  a-e,  cartilages  of  the  ear ;  f-p,  ele- 
vator or  attollens;  q^,  attrahens;  u-z,  two  retrahens.  Fig.  3,  small 
muscles  on  the  outside  of  the  ear:  a  be,  greater,  def,  smaller  muscles  of  the 
helix ;  g,  h,  muscle  of  the  tragus  ;  i,  k,  muscle  of  the  antitragus.  Fig.  4, 
muscle  of  the  inside  of  the  external  ear :  a-/,  transverse  muscles  of  the  ear. 
Fig.  5,  section  of  the  tympanic  cavity :  a,  meatus  opened ;  6,  fossa  on  the 
inferior  wall  of  the  meatus ;  c,  fold  for  the  membrana  tympani ;  d,  d,  tym- 
panic  cavity  proper ;  f ,  entrance  into  the  mastoid  process  ;  /,  cells  of  do. ; 
gt  promontory ;  A,  fenestra  ovalis ;  i.  Fallopian  canal ;  *,  superior  semicir- 
cular  canal ;  /,  mastoid  process.  Fig.  7,  membrana  tympani  from  the 
inside :  a,  annular  fold  into  which  it  is  fastened ;  b,  malleus,  c,  elevation ; 
d,  rf,  fibres  of  which  it  consists.  Fig.  8,  ossicles  of  the  ear  in  their  proper 
positions:  a-rf,  temporal  bone;  e,  tympanic  ring;  /,  malleus;  g,  incus; 
A,  stapes.  Figs.  9  and  10,  malleus  from  two  directions  magnified  :  a,  long 
process  or  gracilis ;  b,  short  process  ;  c,  manubrium ;  rf,  neck ;  c,  head ; 
g,  articulating  face  for  the  incus.  Figs.  11  and  12,  incus  :  /,  body;  g,  short 
process  or  cms  ;  A,  long  or  inferior  crus ;  i,  os  lenticulare  ;  A,  articulating 
face  for  the  malleus.  Figs.  13  and  14,  stapes :  a,  6,  head ;  c,  neck ; 
deg,  crura;  /,  base.  Fig.  15,  temporal  bone:  a,  6,  Eustachian  tube; 
e,/,  tensor  tympani ;  g.  A,  i,  stapedius  muscle. 

C.  Internal  Ear. 

This  is  the  essential  part  of  the  organ  of  hearing.  It  lies  deeply  buried 
in  the  petrous  bone,  and  consists  of  a  number  of  curiously  formed  channels 
and  spaces  wrought  out  of  the  osseous  structure,  and  containing  delicate 
membranous  tubes  filled  with  fluid.  On  these  the  terminal  branches  of 
the  sentient  nerve  are  expanded.  The  internal  ear  or  labyrinth  consists 
of  two  portions,  an  osseous  and  a  membranous.  The  osseous  labyrinth 
consists  of  three  distinct  compartments  :  one  in  the  centre,  termed  the  vesti- 
bule ;  one  behind  this,  composed  of  three  semicircular  canals ;  and  one  in 
front  of  it,  the  cochlea.  Both  the  anterior  and  posterior  compartments 
communicate  with  the  vestibule ;  and  the  meatus  auditorius  internus  com- 
municates with  each  of  these  by  minute  foramina  for  the  transmission  of 
the  auditory  nerve. 

1.  Meatup  Auditorius  Internus  is  shorter  and  smaller  than  the  external. 
It  is  scarcely  a  quarter  of  an  inch  in  length,  and,  lined  by  the  dura  mater,  it 
leads  from  the  cranium  directly  outwards,  ending  in  a  cul  de  sac,  subdivided 
into  two  by  a  horizontal  bony  crest.  In  this  depression  are  seen  various 
minute  foramina  for  the  transmission  of  the  nerves. 

2.  The  Vestibule,  or  central  cavity  of  the  labyrinth,  is  a  very  small  space 
placed  between  the  fenestra  ovalis  and  the  meatus  auditorius  internus. 
Its  form  is  very  irregular,  owing  to  dilatations  in  three  directions,  these  bear- 
ing the  names  respectively  of  superior  ventricle  or  comu,  inferior  and  poste- 
rior, and  inferior  and  interior.  In  each  cornu  there  are  certain  openings. 
On  the  tympanic  side  of  the  vestibule  is  seen  the  fenestra  ovalis,  closed  by 
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membrane  and  the  base  of  the  stapes.  The  inner  or  careWal  wall  of  the 
vestibule  corresponds  with  the  base  of  the  meatus  internus.  It  is  cribrificMVi, 
and  transmits  some  fibrillsa  of  the  auditory  nerve,  and  some  fine  capillaij 
vessels.  In  the  posterior  and  lower  horn  are  seen  three  distinct  foramijia, 
the  orifices  of  the  semicircular  canals.  In  the  superior  comu  are  the  two 
other  openings  of  these  tubes.  In  the  inferior  and  anterior  comu  is  a 
distinct  oval  opening,  which  leads  downwards  and  forwards  into  the  vesti- 
bular scala  of  the  cochlea.  Thus  there  are  seven  large  foramina  in  the 
vestibule.  The  smaller  foramina  are :  1,  those  in  the  cribriform  lamina 
for  the  auditory  nerves;  2,  the  aquediictus  vestibuli,  which  opens  ia  a 
suture  on  the  posterior  wall  internal  to  the  common  opening  of  the  seaü- 
circular  canal,  and  transmits  a  small  vein.  In  the  anterior  horn  there  is  a 
depression  (fossa  hemispherica),  cribriform,  for  the  passage  of  nerves.  It 
is  separated  from  another  cribriform  depression  (fossa  ellipiica)  by  a 
prominent  bony  ridge  (eminentia  pyramidalis). 

3.  Semicircular  Canals  are  three  long  tubes  imbedded  in  the  petrous 
bone,  behind  the  vestibule,  and  communicating  with  it.  They  are  curved  so 
as  to  form  nearly  three  fourths  of  a  circle.  They  open  by  each  extremity 
into  the  vestibule ;  two,  however,  unite  by  their  adjoining  extremities,  so 
that  but  five  openings  are  presented.  Two  of  these  canals  have  a  perpen* 
dicular,  and  one  a  horizontal  direction. 

4.  The  Cochlea  is  the  most  anterior  part  of  the  labyrinth,  and  is  a  very 
complicated  apparatus.  It  derives  its  name  from  a  strong  resemblance  to 
the  shell  of  a  snail.  It  may  be  considered  as  a  tapering  tube,  closed  at  its 
smaller  extremity,  coiled  round  a  central  pillar,  the  tube  itself  being  sub- 
divided by  a  partition  into  two  semi-cylindrical  tubes.  It  presents  for 
notice,  the  tube,  the  lamina  spiralis,  the  axis  or  modiolus,  and  the  scalae. 

The  tube  is  about  an  inch  and  a  half  long,  and  descends  two  turns  and  a 
half.  The  second  turn  lies,  at  its  beginning,  within  the  first,  but  near  its 
end  rises  above  it.  The  axis  or  modiolus  is  a  conical  tube,  whose  summit 
is  expanded  like  a  funnel.  It  arises  from  the  base  of  the  cochlea,  and  is 
directed  almost  horizontally  outwards  :  the  coils  of  the  cochlea  and  of  the 
lamina  spinalis  twine  round  it.  The  whole  of  this  axis  is  concealed  by 
the  tube  of  the  cochlea ;  its  base  or  origin  is  pierced  with  foramina  for  the 
wditory  nerves.  The  apex  is  expanded  into  the  infundibubun.  The  cen- 
tre of  the  modiolus  is  traversed  by  canals  for  branches  of  the  auditory 
nerves  and  blood-vessels. 

The  lamina  spiralis  is  a  very  thin  plate  of  bone  wound  spirally,  like  the 
turns  of  a  screw,  round  the  modiolus,  into  which  its  inner  margin  is 
inserted.  In  the  dry  bone,  the  outer  margin  is  free,  but  in  the  recent 
state  it  is  continued  by  membrane  to  the  opposite  and  outer  walls  of  the 
tube.  If  unwound  and  separated  from  the  modiolus,  it  would  present  the 
appearance  of  an  elongated  isosceles  triangle.  The  apex  of  this  stands  out 
from  the  modiolus  in  the  form  of  a  hook  (the  hamulus  of  the  lamina  spi- 
ralis). The  lamina  is  composed  of  two  thin  plates,  between  which  the 
cochlear  vessels  and  nerves  are  distributed. 

The  two  secondary  cavities  into  which  the  cocblear  tube  is  divided  by 
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the  lamina  spiralis  are  called  sccUar.  The  superior  is  called  vestibular 
scala,  from  communicating  directly  with  the  vestibule ;  the  other  is  the 
scala  tympaniy  and  communicates  with  the  tympanum  through  the  fenestra 
rotunda.  Although  elsewhere  separated,  the  two  seal»  communicate  near 
the  summit  of  the  cochlea  by  a  common  opening  called  lielicotrema.  Near 
the  termination  of  the  scala  tympani  at  the  fenestra,  is  the  opening  of  the 
aqueduct  of  the  cochlea,  a  canal  for  a  small  vein. 

Membrane  lining  the  labyrinthic  cavity.  This  is  an  extremely  delict 
membrane,  of  a  fibro-serous  character.  One  surface  is  closely  adherent  to 
the  bone,  like  a  periosteum ;  the  other  is  smooth,  and  secretes  the  perilymph 
or  aqua  Cotunnii,  a  semi-fluid  substance. 

5.  The  Mbmbbakous  Labyrinth.  This  is  not  so  extensive  as  the 
osseous  labyrinth,  as  it  does  not  enter  the  cochlea.  It  is  separated  from 
the  walls  of  the  osseous  portion  in  which  it  occurs  by  the  perilymph.  The 
membranous  labyrinth  is  itself  filled  by  a  liquid  called  endolymph  or  liquor 
cf  Scarpa.  The  labyrinth  consists  of  the  common  sinus,  the  sacculus,  and 
the  membranous  semicircular  canals. 

The  common  sinus  or  vestibular  ventricle  is  an  elongated,  laterally  com- 
pressed pouch,  which  occupies  the  posterior  part  of  the  vestibule;  the 
semicircular  canals  are  continuous  with  it,  and  open  into  it  by  fine  orifices ; 
it  floats  in  the  perilymph,  and  is  distended  by  the  endolymph. 

The  sacculus  vestibuli  is  much  smaller  than  the  sinus ;  it  is  round  and 
situated  inferior  and  anterior  to  the  sinus,  to  which  it  adheres ;  anatomists 
are  not  agreed  as  to  whether  the  two  communicate  or  not. 

The  membranous  semicircular  canals  have  precisely  the  same  form  as  the 
osseous  canals,  presenting  the  same  number  of  ampullae  or  ovoid  vesicles. 
They  are  surrounded  by  perilymph  and  distended  by  endolymph.  The 
otolithes  of  certain  fishes  are  represented  in  man  by  a  powder  composed  of 
carbonate  and  phosphate  of  lime,  and  known  as  otoconia.  The  grains 
composing  this  powder  are  supposed  to  play  an  important  part  in  the  phy- 
siology of  hearing,  by  communicating  to  the  nervous  expansion  a  more 
vivid  and  energetic  impression  than  a  single  liquid  could  eflfect. 

6.  Nerves  of  the  Ear.  The  essential  nerve  of  sense  is  the  portio 
mollis  of  the  seventh  pair,  or  the  auditory  nerve  proper.  This  enters  the 
meatus  internus,  and  at  the  bony  crest  at  the  bottom  of  this  canal  divides 
into  two  branches,  an  anterior,  larger,  for  the  cochlea,  and  a  posterior  for 
the  vestibule  and  semicircular  canal.  The  vestibular  nerve  immediately 
separates  into  three  sets  of  fasciculi,  superior,  middle,  and  inferior.  The 
superior  pass  into  the  superior  ventricle  of  the  vestibule,  and  are  expanded 
on  the  sacculus  communis  and  on  the  ampullae  of  the  semicircular  canals. 
The  middle  set  pass  through  the  macula  cribrosa  into  the  anterior  ven- 
tricle, and  expand  on  the  sacculus  proprius ;  while  the  posterior  set  past 
through  the  posterior  wall  of  the  vestibule,  and  are  lost  on  the  ampullary^ 
dilatation  of  the  oblique  semicircular  membranous  canal. 

The  cochlear  nerve  resembles  a  flat  tape  rolled  on  itself  lengthwise.  It 
passes  downwards  to  the  depression  at  the  bottom  of  the  internal  meatus^ 
where  it  divides  into  a  number  of  fine  filaments,  which  enter  the  small 
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bony  canals  leading  into  the  substance  of  the  axis,  and  pass  out  betwe^or 
the  osseous  plates  forming  the  lamina  spiralis.  The  nerve  divides  into 
numerous  branches  which  anastomose  with  each  other,  and  spread  out  into 
a  delicate  nervous  membrane,  or  according  to  some,  terminate  in  the  foroi 
of  papillae. 

The  facial  or  portio-dura  nerve  enters  the  meatus  along  with  the  audi- 
tory, and  entering  the  aqueduct  of  Fallopius  passes  to  the  hiatus  Fallopii, 
where  it  is  joined  by  the  superior  petrosal  branch  of  the  vidian  and  presents 
a  ganglion  enlargement. .  The  corda  tympani  may  be  regarded  either  as 
the  continued  petrosal  branch  of  the  vidian,  or  as  proceeding  from  the  last- 
mentioned  ganglion.  It  passes  into  the  ear,  winds  among  the  tympanic 
bones,  and  escaf>es  by  a  bony  canal  in  the  glenoid  fossa.  The  tympanic 
plexus  is  a  delicate  network,  chiefly  formed  by  the  tympanic  branch  of  the 
glosso-pharyngeal  nerve,  or  the  nerve  of  Jacobson. 

Having  thus  considered  the  general  features  of  the  ear,  we  may  proceed 
to  a  brief  reference  to  the  probable  functions  of  its  diflerent  parts.  Thne 
auricle  or  external  ear  collects  and  concentrates  the  sounds  which  fall  upon 
it ;  and  by  the  motion  of  the  head  and  spine  it  can  he  turned  in  every 
direction  to  receive  them.  The  meatus  auditorius  conducts  and  reflects 
from  its  sides  the  sonorous  undulations  to  the  n^embrana  tympani,  which  is 
thereby  thrown  into  vibrations,  and  these  are  transmitted  by  the  chain  of 
bones  to  the  membrana  vestibuli,  and  partly  to  that  of  the  foramen  rotun- 
dum,  through  the  air  and  fluid  which  the  tympanum  contains.  The 
Eustachian  tube,  by  admitting  air  into  this  chamber,  favors  these  vibrations 
as  well  as  the  motions  of  the  ossicula ;  it  may  also  allow  the  escape  of  such 
sonorous  impulses  as  strike  on  the  walls  of  the  labyrinth,  and  which  might 
produce  an  echo  or  confusion  of  sound.  .  The  mastoid  cells  may  also  con- 
tribute to  this  efiect  as  well  as  lighten  the  bone.  Finally,  the  impressions 
impinge  on  the  membranous  labyrinth  on  which  the  sentient  neiwes  are 
expanded,  and  then  convey  the  impressions  to  the  sensorium.  Sonorous 
undulations,  which  strike  the  bones  of  the  head  and  face,  and  the  teeth, 
are  transmitted  through  these  solid  structures  to  the  temporal  bone,  and 
especially  to  the  cochlea,  on  which  numerous  auditory  nerves  are  ex- 
panded. 

PL  I32,ßg,  16,  relation  of  the  ossicles  of  the  ear  to  the  nerves  which  lie 
between  them  :  ^  membrana  tympani;  *,  handle  of  the  malleus  ;  ^\  process 
of  the  incus :  ",  tensor  tympani ;  ^  corda  tympani.  Fig,  17,  Jacobson*! 
plexus ;  a,  promontory ;  6,  portion  of  the  mastoid  process ;  c,  malleus ;  d^ 
incus ;  e,  stapes ;  /,  fenestra  cochlea» ;  g,  internal  carotid  artery  ;  A,  Eusta- 
chian tube;  i,  tensor  tympani;  k,  laxator  tympani;  /,  Jacol^on's  nerve; 
m,  a  recurrent  branch  of  do. ;  n,  branch  to  the  fenestra  cochleae ;  o,  con«» 
tinuation  of  the  main  trunk  ;  7»,,  inferior  branch  for  the  carotid  artery;  f,. 
superior  branch  of  Jacobson'»  nerve  from  which  passes  a  thread,  r,  to  unite 
with  the  branch,  s,  to  supply  the  Eustachian  tube  at  t ;  u,  first  thread  lo  the 
fenestra  vestibuli ;  v,  second  thread  ;  to,  branch  to  the  promontory  and  the 
Eustachian  tube ;  x,  end  of  Jacobson's  nerve,  as  the  superficial  petrosal 
which  finally  joins  the  otic  ganglion.  Fig.  18,  bony  labyrinth  from  above^ 
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öiagnificd  four  diameters :  a,  b,  c,  d,  cochlea ;  e-g,  vestibule  ;  A,  i,  k,  pos- 
tenor  semicircular  canal ;  /,  m,  k,  superior  do. ;  n,  o,p,  horizontal  do.  Pig, 
19,  bony  labyrinth  from  below,  or  from  the  side  of  the  meatus  auditorius 
internus  :  «-c,  base  of  the  cochlea  with  the  small  foramina  for  the  passage 
of  vessels  and  nerves ;  d,  foramina  for  the  nerves  of  the  membranous  laby- 
rinth ;  c,  cribriform  lamina  for  the  ampullae  ;  /,  foramen  for  the  aqueduct 
of  the  vestibule  ;  g,  h,  i,  posterior  semicircular  canal ;  i,  Ä,  /,  superior  do. ; 
w,  Hi  o,  horizontal  do. ;  p,  opening  for  the  nerve  of  the  posterior  semicircular 
canal ;  q,  aqueduct  of  the  cochlea.  Fig,  20,  labyrinth  magnified  four 
diameters  to  show  the  distribution  of  arteries  in  its  interior  :  a,  first  coil  of 
the  cochlea  broken  open ;  6,  inner  surface  covered  by  the  periosteum ;  c 
bony  portion  of  the  lamina  spiralis  in  the  first  coil ;  rf,  vestibule ;  c,  canal 
for  the  malleus  muscle  ;  /,  g,  A,  artery  for  the  labyrinth  ;  A,  posterior  semi- 
circular canal  with  its  arteries  ;  /,  superior  do. ;  m,  horizontal  do. ;  n,  com- 
mon opening  of  the  superior  and  posterior  semicircular  canal.  Fig.  21, 
general  relations  of  the  membranous  labyrinth  :  a,  cochlea ;  6,  vestibule ; 
c-f,  semicircular  canals  ;  g,  lamina  spiralis ;  A,  edge  of  the  lamina ;  t,  sinus 
and  sacculus  of  the  vestibule ;  A,  /,  /*,  ampullas  of  the  three  semicircular 
canals;  m,  horizontal  canal;  n,  auditory  nerve;  o,  cochlear  nerve;  p,q, 
branches  to  the  ampull® ;  r,  middle  branch  to  the  sinus  of  the  vestibule. 
Fig.  22,  labyrinth  opened :  a-e,  lamina  spiralis ;  /,  bony,  g,  cartilaginous 
portion ;  A,  i,  n>embranous  portion  ;  /,  space  between  the  sinus  and  sac- 
culus ;  m,  sinus  with  which  the  fine  openings  of  the  semicircular  canals 
communicate ;  n,  posterior  semicircular  canal ;  o,  superior  do. ;  p,  hori- 
zontal do.,  all  with  their  ampullee.  ßHg.  23,  labyrinth  from  beneath  to 
show  the  common  opening  of  the  superior  and  inferior  semicircular  canals, 
and  the  course  of  the  auditory  nerve :  a,  cochlea  ;  h,  vestibule  ;  c,  rf,  e,  pos- 
terior semicircular  canal ;  /,  common  opening ;  g,  horizontal  canal ;  e,  A, 
superior  canal;  t,  facial  nerve;  A,  auditory  nerve;  /,  cochlear  nerve;  m, 
nerve  for  the  superior  and  horizontal  semicircular  canal ;  n,  nerve  to  the 
sinus ;  o,  small  nerve  for  the  ampullae  of  the  posterior  canal.  Fig,  24, 
magnified  representation  of  the  nerves  of  the  labyrinth  in  the  vestibule  and 
on  the  ampullse.  Fig,  25,  distribution  of  the  cochlear  nerve  on  the  lamina 
spiralis  of  the  cochlea.  fHg,  6,  connected  view  of  the  different  portions  of 
the  ear;  a,  external  ear;  ft, c,  meatus  auditorius;  d,  attachment  of  the 
membrana  tympani ;  e,  membrana  tympani  in  its  ring;  fygyh,  malleus; 
i^JryiiK^us;  m,  stapes;  n,  vestibule;  />,  superior;  q,  posterior;  r,  horizontal 
semiciroular  canal». 


4<i     Anatomy  of  thb  Eye,  or  Oroan  op  Vision. 

A.    Appendages  of  the  Eye  not  directly  concerned  in  Vision. 

In  addition  to  the  eyeball  proper,  with  "its  apparatus  of  lenses,  fluids,  and 
membranes,  in  which  the  formation  of  images  occurs,  there  are  various 
appendages  all  more  or  less  concerned  in  protecting  the  eye,  and  in  enabling 
it  to  perform  its  functions  properly  and  conveniently.     These  consist  of  the 
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orbits,  eyebrows,  eyelids,  conjunctiva,  lachrymal  apparatus,  muscles  of  thfi 
eye,  and  ocular  fascia,  with  their  several  blood-vessels  and  nerves. 

The  Orbits.  These  are  conical  bony  recesses,  the  sides  of  uneqiul 
length,  and  joined  to  each  other  at  angles  so  as  to  form  quadrangular  pyrsb- 
mids ;  seven  bones  enter  into  their  formation,  the  frontal,  sphenoid,  ethmoid, 
malar,  maxillary,  unguis,  and  palate.  The  axis  or  central  line  of  the  orbila 
leads  obliquely  from  the  apex  forwards  and  upwards  and  a  little  downwards. 
If,  therefore,  the  axes  of  both  orbits  be  produced,  they  will  diverge  coa- 
siderably  in  front,  but  meet  rapidly  behind,  intersecting  at  the  back  of  the 
body  of  the  sphenoid  bone.  These  lines  are  not  parallel  to  the  axes  of  tha 
eyeballs,  which  lead  more  directly  forwards  and  are  nearly  horizontal. 
The  foramina  in  the  orbit  are:  1.  The  optic,  which  transmits  the  optic 
nerve,  and  beneath  this  the  ophthalmic  artery.  2.  The  foramen  lacerum 
superius  or  sphenoidal  fissure,  the  larger  inner  end  of  which  corresponds  to 
the  axis  of  the  orbit,  and  transmits  the  third,  fourth,  ophthalmic  division  of 
the  fifth,  and  the  sixth  cerebral,  and  filaments  of  the  sympathetic  nerves. 
Beneath  these  the  ophthalmic  vein  escapes  from  the  orbit  to  join  the  cavern^ 
ous  sinus.  The  external  part  of  this  foramen  is  closed  by  membrane, 
through  which  a  small  artery  from  the  middle  meningeal  sometimes  passes 
and  assists  in  supplying  the  lachrymal  gland.  3.  The  lacerum  inferius  or 
^heno 'maxillary  fissure  is  in  the  inferior  external  angle  of  the  orbit,  and 
transmits  small  nerves  and  vessels  from  the  orbit  to  the  zygomatic  fossa. 
4.  Internal  orbital  foramina,  generally  two,  but  sometimes  more,  are  in  the 
superior  internal  angle ;  the  anterior  transmits  the  nasal  twig  of  the  ophthal- 
mic nerve ;  the  posterior,  the  ethmoidal  branch  of  the  ophthalmic  artery. 

1.  The  Supe;rcilia,  or  eyebrows,  bound  the  superior  eyelids  ;  they 
correspond  to  the  superciliary  ridge  of  the  frontal  bone,  which  partly  causes 
their  prominence.  The  hairs  of  the  eyebrows  are  mostly  directed  in  a 
slanting  manner  outwards,  and  are  placed  in  two  rows,  the  superior  directed 
downwards  and  outwards,  the  inferior  upwards  and  outwards;  both  rows 
converge  in  a  median  ridge,  which  causes  a  greater  fulness  and  an  even, 
regular  appearance.  The  eyebrows  are  of  use  in  shading  the  eye  from 
very  strong  light,  and  protecting  it  from  particles  of  dust  and  from  perspira- 
tion and  other  fluids.  They  can  be  moved  in  three  directions :  upwards, 
by  the  occipito-frontalis  muscle ;  downwards,  by  the  orbicularis ;  down- 
wards and  inwards,  by  the  corrugators. 

2.  Palpebra,  or  Eyelids.  These  are  the  two  noovable  semilunsr 
curtains,  or  folds  of  skin,  placed  in  front  of  each  orbit,  convex  and  rounded, 
with  horizontal  wrinkles,  and  exactly  moulded  to  the  eye.  The  opening 
between  them  is  called  the  palpebral  fissure  or  rima.  When  the  lids  are 
open,  they  circumscribe  an  aperture  more  or  less  elliptical,  on  the  size  of 
which  the  apparent  magnitude  of  the  eye  greatly  depends.  Its  extremities 
are  called  canthi.  The  outer  canthus  is  an  acute  angular  commissure 
a  little  rounded,  about  a  quarter  of  an  inch  distant  from  the  edge  of  the 
orbit,  to  which  it  is  attached  by  a  dense  fibrous  membrane.  The  imjMr 
canthus  extends  for  a  short  distance  inwards  towards  the  side  of  the  11091I1 
the  edges  being  a  little  rounded  ;  externally  it  presents  a  small  tubercle  en 
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each  edge  called  the  lachrymal  papilla,  the  point  of  which  exhibits  a  minute 
but  distinct  foramen,  the  punctum  lachrymale,  which  is  the  commencement 
of  a  small  canal,  the  lachrymal  duct,  by  which  the  tears  are  conveyed  into 
the  lachrymal  sac  and  thence  into  the  nose.  From  between  the  puncta  the 
palpebral  fissure  leads  inwards  and  enlarges  into  a  small  triangular  space, 
the  lacus  lachrymalis,  in  the  centre  of  which  there  is  a  red  papilla,  the 
lachrymal  caruncle,  between  the  upper  and  lower  lachrymal  duct.  The 
upper  eyelid  is  much  deeper  and  more  movable  than  the  lower.  The  free 
or  ciliary  margins  of  the  palpebrae  are  thick,  firm,  and  abrupt,  cut  off  hori- 
zontally so  as  to  meet  closely  by  flat  surfaces. 

The  palpebrae  are  composed  of  skin,  areolar  tissue,  an  orbicular  muscle, 
cartilage  or  fibro-cartilage,  with  connecting  fibrous  membrane,  glands,  and 
mucous  membrane.  The  upper  lid  also  has  a  special  levator  muscle,  and 
the  free  border  of  each  is  fringed  with  rows  of  hairs  or  cilia. 

The  skin  is  continuous  with  that  of  the  forehead  and  cheek,  and  is  of 
exceedingly  delicate  texture.  The  semilunar  concentric  folds,  seen  when 
the  eye  is  open,  are  effaced  when  the  lids  are  closed.  The  areolar  tissue 
is  very  fine  and  loose,  perfectly  free  from  adipose  structure. 

The  cilia  or  eyelashes  are  stiff  and  strong,  and  have  curved  hairs  placed 
in  three  or  four  rows  in  the  cutaneous  edge  of  the  free  margin ;  all  are 
curved  or  bent,  the  superior  upwards,  the  inferior  downwards,  so  that  when 
the  lids  are  closed  the  convexities  only  touch,  without  the  hairs  becoming 
entangled  with  each  other.  The  cilia  defend  the  eye  from  the  admission 
of  particles  of  dust,  minute  insects,  &c.,  and  can  also  shade  it  in  too  strong 
a  light.  Along  the  posterior  or  ocular  edge  of  each  free  border  is  a  row 
of  minute  foramina,  the  openings  of  the  ducts  of  the  Meibomian  glands. 

The  orbicular  or  sphincter  muscle  is  the  next  tissue  in  the  palpebrse  ;  it 
also  extends  over  the  circumference  of  the  orbit,  superiorly  into  the  super- 
cilia,  and  inferiorly  into  the  cheeks.  All  the  fibres  are  attached  into  the 
internal  tendon,  the  tendo  oculi  ot  palpebrarum ;  this  is  inserted  into  the 
nasal  process  of  the  maxillary  bone,  thence  it  is  directed  outwards  in  front 
of  the  lachrymal  sac,  above  its  centre,  and  bifurcates.  Each  band  incloses 
a  lachrymal  duct,  and  is  inserted  into  the  inner  extremity  of  each  tarsal 
Cartilage  beneath  the  punctum.  This  muscle  closes  the  lids  as  a  sphincter, 
by  depressing  the  upper  one  considerably  and  raising  the  lower  one  very 
slightly,  at  the  same  lime  drawing  it  horizontally  inwards.  It  supports  the 
globe  of  the  eye,  directs  the  lachrymal  secretion  into  the  puncta,  cleans 
and  polishes  the  surface  of  the  cornea ;  it  also  serves  to  protect  the  eye 
from  too  much  light. 

The  palpebral  or  tarsal  cartilages  are  thin  elastic  plates  covered  by  the 
orbicularis  muscle  on  the  exterior  surface.  The  ciliary  margin  in  each  is 
abrupt  and  thickened,  causing  the  firmness  of  the  edges  of  the  eyelids. 
The  orbital  edge  of  each  is  thin,  and  attached  to  the  base  of  the  orbit  by  a 
fibrous  expansion  termed  the  broad  ligaments  of  the  tarsus.  The  object  of 
these  cartilages  is  to  impart  strength,  pliancy,  and  elasticity  to  the  palpebrae. 

The  Meibomian  glands  or  follicles  appear  on  the  eversion  of  the  palpebrae, 
as  bony,  pale,  yellow,  parallel  ducts,  leading  from  the  free  margin  of  each 
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lid  along  the  ocular  surface  of  the  cartilage,  and  covered  by  the  muoous 
membrane ;  their  openings  are  seen  with  a  lens  as  a  row  of  minute  popes 
behind  the  cilia.  They  secrete  an  unctuous  fluid  which  lubricates  the 
edges  of  the  lids  and  the  cilia,  prevents  their  friction  and  adhesion  when 
closed,  and  hinders  the  overflow  of  tears  when  these  are  secreted  in  mode- 
rate quantity. 

The  conjunctiva^  or  internal  integument  of  the  palpehrcs,  lines  these  cur- 
tains, and  connects  them  with  the  eye.  At  the  free  edge  of  each  lid,  it  is 
continuous  with  the  skin.  Within  the  superior  lid  it  ascends,  and  rises 
•above  the  cartilage  into  a  cul  de  sac,  the  superior  palpebral  sinus,  which  is 
loosely  connected  with  the  cellular  and  adipose  tissue  within  the  orbit,  and 
is  then  reflected  on  the  fore  part  of  the  sclerotic  coat  of  the  eye.  It  is 
continued  over  the  cornea  as  an  exceedingly  delicate  membrane,  only  sepa- 
rable by  previous  maceration.  From  the  lower  part  of  the  sclerotic,  the 
conjunctiva  is  reflected  on  the  inner  surface  of  the  lower  lid,  forming  the 
inferior  palpebral  sinus,  and  extends  to  the  margin.  At  the  inner  canthus 
of  the  eye,  it  forms  a  vertical  fold,  the  />//ca  semilunaris.  The  caruncula 
lachrymalis  is  a  small  irregular  eminence,  placed  in  the  lacus,  at  the  inner 
canthus  of  the  internal  palpebral  fissure,  internal  to  the  plica  semilunaris. 
It  contains  a  number  of  minute  follicles,  which  secrete  a  sebaceous  substance 
which  often  accumulates  in  the  cornea. 

3.  Lachrymal  Apparatus.  This  consists  of  the  lachrymal  gland  and  its 
excretory  ducts,  the  two  puncta  lachrymalia,  the  lachrymal  canals  leading 
from  each  into  the  lachrymal  sac,  and  lastly  the  nasal  duct,  leading  trom 
the  latter  into  the  nose. 

The  lachrymal  gland  is  of  a  pale  reddish  color,  surrounded  by  a  cellular 
capsule,  situated  at  the  upper  and  outer  aspect  of  the  globe  of  the  eye,  a 
position  from  which  its  secretion  can  most  effectually  flow  over  the  antericMr 
surface  of  the  globe.  It  consists  of  two  lobes,  a  superior  or  orbital  and  an 
inferior  or  palpebral.  Six  or  eight  delicate  ducts  descend  nearly  parallel 
from  the  gland,  and  open  opposite  to  its  lower  border  by  separate  orifices 
on  the  inner  surface  of  the  upper  lid,  commencing  about  half  an  inch  from 
the  outer  canthus,  and  a  little  above  the  upper  margin  of  the  cartilage. 
This  organ  secretes  the  tears  which  serve  to  lubricate  the  eye-ball,  and  to 
dilute  the  more  viscid  secretion  of  the  mucous  membrane.  The  lachrymal 
secretion  consists  of  water,  and  about  one  per  cent,  of  chloride  of  sodium 
(common  salt),  with  a  yellow  extractive  matter. 

The  puncla  lachrymalia  are  the  two  small  holes  in  the  cartilaginous 
projections  named  lachrymal  papillae.  They  are  always  open  and  visible  to 
the  naked  eye,  at  the  inner  extremity  of  the  ciliary  margin  of  each  carti- 
lage, and  about  two  lines  distant  from  the  inner  canthus.  Each  opening 
will  admit  a  bristle.  They  are  separated  by  the  caruncula,  and  each  leads 
into  the  following. 

The  lachrymal  canals  are  two,  a  superior  and  an  inferior.     The  superior 
ascends  from  the  punctum,  then  bends  downwards  to  the  anterior  and 
outer  side  of  the  sac.     The  lower  canal  just  descends,  thea  ascends  and 
9pens  into  the  sac  very  near  to  the  first. 
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The  lachrymal  sac  is  the  upper  extremity  or  oval  cul  de  sac  of  the  nasal 
duct,  distinguished  from  it  externally  only  by^  small  constriction,  and 
internally  by  a  semilunar  fold.  It  is  situated  opposite  to  the  middle  meatus 
of  the  nose,  receives  the  lachrymal  secretions  from  the  small  ducts,  and 
transmits  them  to  the  nose.     It  is  usually  filled  with  adhesive  mucus. 

The  nasal  duct  leads  obliquely  dovtrnwards  and  outwards  from  the  sac, 
and  opens  into  the  anterior  part  of  the  outer  side  of  the  roof  of  the  lower 
meatus  of  the  nose  under  cover  of  the  inferior  turbinated  bone.  It  is  about 
three  fourths  of  an  inch  long,  a  little  curved,  and  separated  from  the 
antrum  by  a  thin  but  strong  bony  lamella.  It  is  a  fibro-mucous  duct,, 
inclosed  in  and  rather  loosely  adherent  to  the  bony  canal,  formed  by  the 
maxillary,  unguis,  and  inferior  spongy  bones. 

4.  Muscles  op  the  Exe.  The  orbit  of  the  eye  contains  seven  muscles, 
the  interstices  of  which  are  filled  with  a  quantity  of  soft  adipose  substance. 
These  muscles  are  the  levator  palpebral,  four  recti,  and  two  oblique.  All 
these  except  the  inferior  oblique  arise  near  or  around  the  apex  of  the 
cavity,  and  thence  diverge  to  their  respective  insertions.  These  are  situ- 
ated above  the  optic  nerve,  the  levator  palpebrae,  superior  oblique,  and 
superior  rectus  ;  two.are  beneath  it,  the  inferior  rectus  and  inferior  oblique ; 
and  one  is  at  either  side,  the  internal  and  external  rectus. 

The  levator  palpebrcB  superioris  is  one  of  the  largest  and  highest  muscles 
in  this  region.  It  arises  by  radiated  tendinous  fibres  from  the  upper  or 
anterior  border  of  the  foramen  opticum,  and  from  the  fibrous  sheath  of  the 
optic  nerve.  It  passes  forwards  in  the  axis  of  the  orbit,  becomes  broad, 
thin,  and  fleshy,  anteriorly  bends  downwards  in  front  of  the  eye,  and  ends 
in  a  thin  membranous  expansion,  which  is  inserted  into  the  convex  border 
of  the  superior  tarsal  cartilage,  as  also  into  the  convexity  of  the  superior 
palpebral  sinus  of  the  conjunctiva,  behind  or  beneath  the  broad  ligament  of 
the  tarsus.  It  serves  to  elevate  the  upper  eyelid,  also  to  retract  its  cartilage 
beneath  the  edge  of  the  orbit.  A  branch  of  the  third  or  motor  nerve  is 
distributed  to  it,  which  with  the  muscle  when  paralysed,  permits  the  upper 
eyelid  to  droop  downwards  in  front  of  the  eye. 

The  remaining  six  muscles  are  proper  to  the  eye-ball.  Four  are  called 
straight,  and  two  oblique.  By  their  varied  combinations,  all  the  motions 
of  the  eye-ball  are  performed.  The  recti  muscles  are  by  no  means  straight, 
since  all  arise  from  the  apex  of  the  orbit,  and  diverging  as  they  pass 
forwards,  inclose  a  pyramidal  space  embracing  the  greater  part  of  the 
^obe  of  the  eye,  and  bending  a  little  around  the  fore  part  of  the  eye  to 
reach  their  insertion.  Each  rectus  muscle,  then,  represents  a  curve  with  its 
concavity  towards  the  eye-ball.  They  are  each  of  a  triangular  form,  the 
apex  behind,  the  base  before.  All  terminate  in  front  by  thin  tendons  which 
extend  to  within  a  few  lines  of  the  circumference  of  the  cornea.  They  are 
connected  together  by  a  cellulo-fibrous  tissue  named  ocular  fascia.  The 
names  assigned  to  the  different  recti  muscles  are  rectus  superior,  or  leveUor 
oculi ;  rectus  internus,  or  adductor  oculi;  rectus  inferior,  or  depressor 
oculi ;  and  rectus  eztemus,  or  abductor  oculi. 

The  oblique  muscles  are  two  in  number,  the  superior  and  the  inferior. 
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The  ohliquus  superior  or  trochleator  arises  from  the  sheath  of  the  optic 
nerve,  and  from  the  inner  margin  of  tlie  optic  foramen.  It  passes  forwards 
and  ends  in  a  round  tendon,  which  passes  through  the  cartilaginous  poUey 
attached  by  a  movable  fibrous  ligament  to  a  depression  behind  the  inner 
angle  of  the  os  frontis ;  the  tendon  then  passes  backwards  and  outwards, 
and  is  inserted  into  the  posterior  part  of  the  sclerotic  coat  between  the 
superior  and  external  recti.  In  some  instances  the  pulley  is  bony  instead 
of  cartilaginous. 

The  inferior  oblique  muscle  is  the  shortest  of  the  group,  and  the  only  one 
.that  is  not  connected  to  the  apex  of  the  cavity,  being  situated  at  the 
inferior  and  anterior  part  of  the  orbit,  behind  the  lower  eyelid.  It  arises 
from  a  rough  ridge  within  the  orbital  margin  of  the  superi(M*  maxillary  bone 
external  to  the  lachrymal  sac,  and  ends  in  a  bfoad  thin  tendon  which 
ascends  between  the  eye  and  the  external  rectus,  becoming  inserted  into 
the  posterior  external  part  of  the  sclerotic.  The  two  oblique  muscles  axe 
adapted  to  rotate  the  eye  on  its  axis.  The  recti  muscles  are  adfapted  to 
change  the  position  of  the  axis  of  the  eye  with  reference  to  the  axis  of  the 
orbit,  and  by  the  combination  of  the  two  sets  of  muscles,  the  axis  of  the 
eye  can  be  turned  with  ease  and  precision  to  any  object  in  front  of  the 
body. 

5.  Blood-vessels  of  the  Orbit.  The  arteries  are  the  ophthalmic  artery 
and  its  ramifications,  assisted  by  small  vessels  from  the  facial,  temporal, 
and  internal  maxillary  arteries.  The  ophthalmic  artery,  as  the  principal, 
arises  from  the  internal  carotid,  just  after  the  latter  has  emerged  from  the 
cavernous  sinus,  and  is  curving  upwards  by  the  side  of  the  anterior  clinoid 
process.  It  immediately  becomes  attached  to  the  sheath  of  the  optic 
nerve,  and  passing  into  the  orbit,  sends  off  numerous  branches  to  supply 
the  optic  apparatus.  The  principal  vein  is  the  ophthalmic,  which  escapes 
from  the  orbit  by  the  inner  wide  portion  of  the  sphenoid  fissure ;  it  then 
enters  the  cavernous  sinus,  whence  the  blood  is  carried  by  the  petrous 
sinuses  to  the  internal  jugular  veins. 

6.  Nerves  of  the  Eye.  The  nerves  of  the  eye  are  lai^e  and  nun^erons, 
no  less  than  four  entire  nerves  and  a  portion  of  three  others  being  distributed 
to  this  organ.  These  nerves  are  the  second,  third,  fourth,  and  sixth  ;  one 
division  of  the  fifth,  and  branches  of  the  seventh  or  facial,  and  of  the  sympa- 
thetic. Each  of  the  cerebral  nerves  arises  from  a  distinct  part  of  the  ner- 
vous system,  and  ministers  to  some  distinct  and  special  purpose. 

PI  181,  fig.  1,  well  formed  left  eye  of  a  middle-aged  man,  seen  from  the 
front :  abc,  eye-brow ;  d,  upper  eye-lid  ;  erm,  palpebral  fissure  ;  efg  k  i, 
inner  can  thus  of  the  eye,  with  the  lacus  and  the  lachrymal  caruncle  ;  ir/,  line 
showing  the  difference  in  height  between  the  two  canthi  of  the  eye  ;  »i  to  f, 
lower  eye-lid  ;  r,  outer  canthus ;  stvw,  iris.  Fig,  2,  female  eye,  for  com- 
parison with  the  male.  Fig,  39,  lateral  view  of  the  eye.  Fig,  S,  left  eye, 
as  shown  during  a  quiet  sleep ;  a 6 c,  eye-brow ;  odel,  depressed  upper  eye- 
lid ;  e/,  completely  closed  rima ;  *g,  lashes  of  both  lids ;  A  to  o,  translacent 
portion  of  the  eye-lid ;  p,  fold  of  the  lower  eye-lid.  J^.  4,  eye-lids  removed, 
and  seen  from  behind :  a,  portion  of  the  orbicularis  muscle ;  b,  rima  palpe- 
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br» ;  c,  lachrymal  gland ;  d,  its  divisioii  into  two  lobes ;  e,  excretory  ducts 
of  the  lachrymal  gland  ;  /,  their  openings ;  g,  conjunctiva ;  h,  Meibomian 
glands ;  i,  superior  punctum  lachrymale ;  k,  Meibomian  glands  of  the  lower 
eye-lid ;  /,  inferior  punctum  lachrymale ;  971,  caruncle.     Fig.  5,  nearly  the 
same  view,  but  magnified  :  a,  orbicularis  muscle ;  6,  rima ;  c,  levator  palpe- 
brse  ;/,  openings  of  the  excretory  ducts  of  the  lachrymal  glands;  g,  conjunc- 
tiva; /r,  Meibomian  glands  of  the  upper  eye-lid;  i,  portion  of  the  conjunctiva 
reflected,  to  lay  bare  the  Meibomian  glands ;  k,  openings  of  these  glands; 
/,  glands  of  the  lower  eye-lid.     Fig.  6,  Meibomian  glands,  highly  magnified. 
Fig.  7,  inside  of  the  eye-lids,  with  the  puncta  lachrymalia.     FHg.  8,  lachry- 
mal apparatus :  abed,  upper  and  lower  lachrymal  canals  ;  efg,  lachrymal 
sac ;  h  t,  nasal  portion  of  the  lachrymal  sac  ;  k  /,  lachrymal  glands.     Fig.  0, 
muscles  of  the  left  eye-ball :  '*•,  outline  of  the  orbit ;  *,  pulley  for  the  tendon 
of  the  trochleator  or  superior  oblique  muscle ;  *»  eye-ball ;  ••',  optic  nerve ; 
a  to  e,  levator  palpebrae  superioris ;  fg,  superior,  A  i  i,  external  rectus ; 
/,  inferior  oblique ;  m,  inferior  rectus ;  n  o,  internal  rectus ;  />  to  «,  superior 
oblique  muscle  of  the  eye.      Fig.  10,  the  same  view,  the  levator  palpebr» 
removed  :  ••^  optic  nerve  ;  g,  superior  rectus  removed ;  A  to  o,  the  same  as 
in  the  preceding  figure;  p  to  u,  superior  oblique  muscle.     FHg.  11  a  6  c, 
internal  rectus  ;  def,  inferior,  ghi,  external  rectus ;  klm,  inferior  oblique 
muscle.     Fig.  12,  nerves  belonging  to  the  eye ;  •,  optic  nerve ;  ',  third  cere- 
bral nerve  or  oculomotor ;  x,  branch  from  it  to  the  internal  rectus  muscle ; 
*, fourth  cerebral  nerve;  a,  branch  from  the  fifth  pair;  •»fifth  cerebral  nerve; 
A,  central  extremity ;  b,  plexiform  swelling ;  c,  first  branch ;  d,  second  do. ; 
E,  third  do. ;  pf,  foramen  ovale ;  o,  foramen  rotundum ;  a,  communicating 
branch  between  the  fourth  and  fifth  nerves ;  6  to  f ,  frontal  branches ;  A  to  y, 
distribution  of  the  lachrymal  nerve;  •»•'•",  sixth  cerebral  nerve.     Fig.  18, 
ramifications  of  the  third  pair  of  nerves,  and  the  ciliary  ganglion  :  a,  supe- 
rior rectus  muscle ;  b,b,  levator  palpebrs ;  *,  third  cerebral  nerve ;  a  b,  small 
upper  branch ;  c,  branch  to  the  superior  rectus ;  rf,  branch  to  the  levator 
palpebrae ;   e,  inferior  branch ;  /,  branch  to  the  inferior  rectus ;  gy  lower 
branch  ;  A,  branch  to  the  ophthalmic  ganglion ;  ii,  branches  to  the  inferior 
oblique  muscle;  kkklllm,  branches  proceeding  from  the  ophthalmic  gan- 
glion (ciliary  nerves)  ;  *,  fifth  cerebral  nerve ;  n,  first  branch ;  opqr,  four 
branches  of  the  latter  ;  /,  branch  to  the  nares ;  u,  thread  connecting  it  to  the 
nerve  of  the  superior  rectus ;  v,  branch  to  the  ophthalmic  ganglion  ;  *  u?,  sixth 
cerebral  nerve.     Fig.  14,  nerve  of  the  inferior  rectus  muscle ;  branch  from 
the  fifth  and  sixth  pairs  to  the  nares :  a,  fifth  cerebral  nerve ;  b,  Casserian 
ganglion ;  c,  first,  d,  second,  e,  third  branches  of  do ;  f,f,  lesser  portion ; 
G,  superior  oblique  muscle ;  b  to  v,  the  same  as  in  the  preceding  figure ; 
tx,  inferior  trochleator  nerve ;   «,  sixth  cerebral  nerve ;   ßß,  branches  of 
the  sixth  nerve  to  the  carotid  plexus;  v},  branch  to  the  external  rectus. 
Fig.  15,  ramifications  of  the  left  ophthalmic  artery:  a  to  d,  orbit;  e,  leva- 
tor palpebrae,  cut  through  and  reflected ;  f  g,  superior  rectus ;  h,  internal 
rectus ;    k,  external  rectus ;    l,  optic  nerve  ;    m,  eye-ball  ;   nop,  carotid 
artery ;  a  r,  ophthalmic  artery ;  a  ft,  ciliary  arteries ;  c,  artery  to  the  lachry- 
mal gland ;  d,  ciliary  branch  of  do. ;  e,  feeble  branch  to  the  external  rectos ; 
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/i  branch  to  the  inferior  oblique  muscle ;//,  stronger  branch  ^o  the  external 
rectus  muscle ;  ghi,  separation  of  the  lachrymal  artery,  and  to  the  lachry- 
mal gland  and  upper  eye-lid.  J^.  16,  veins  of  the  eye  :  a  b  c,  orbits ; 
Ö  E,  eye-ball  ;  f,  optic  nerve  ;  g  h,  levator  palpebral  ;  k,  superior  rectus; 
k,  superior  oblique  muscles ;  l,  pulley  of  do. ;  m  n,  external  rectus,  cut 
through  ;  o,  inferior  rectus  ;  a  to  m,  branches  to  the  facial  vein ;  op,  oph- 
thalmic vein ;  qrs,  ophthalmic  branch  of  the  facial  vein ;  //,  vein  from  the 
superior  rectus ;  u  u,  superior  ciliary  vein  ;  www,  lachrymal  gland  vein ; 
X,  posterior  nasal  vein  ;  yy,  veins  from  the  sheath  of  the  optic  nerve. 

B.     The  Eye-Ball 

The  ball  or  globe  of  the  eye,  or  the  eye  proper,  is  placed  at  the  anterior 
and  internal  part  of  the  orbit,  behind  the  conjunctiva,  surrounded  by  fascia, 
muscles,  vessels,  nerves,  and  adipose  substance,  and  retained  in  its  situation 
by  the  optic  nerve,  the  recti  and  superior  oblique  muscles,  which  support 
or  suspend  it  in  the  surrounding  iat,  and  admit  of  its  free  and  easy  motions. 
It  is  small  in  comparison  with  the  cavity  which  contains  it.  In  some  per- 
sons it  appears  more  prominent  than  in  others ;  the  variety  in  this  respect 
depends  partly  on  the  amount  of  adeps  in  the  orbit,  and  partly  on  the  size 
of  the  palpebral  opening;  it  is  also  absolutely  larger  in  some  than  in 
others.  The  eye  is  nearly  spherical,  and  about  one  inch  in  diameter,  but, 
in  consequence  of  the  slight  projection  of  the  cornea,  which  is  a  segment  of 
a  smaller  sphere  superadded  to  the  larger  one  formed  by  the  sclerotic,  the 
antero-posterior  axis  is  one  or  two  lines  longer  than  the  transverse.  A 
transverse  section,  dividing  it  into  an  upper  and  lower  half,  or  a  vertical 
section,  dividing  it  into  a  right  and  left  portion,  will  exhibit  an  oval  outline; 
but  a  perpendicular  section,  cutting  it  into  an  anterior  and  posterior  half, 
will  exhibit  the  circular  form.  The  long  axes  of  the  eyes  are  nearly  parallel 
to  each  other,  and  therefore  not  so  to  that  of  each  orbit.  The  eye  is  a  hol- 
low globe,  the  wall  or  shell  of  which  is  composed  of  different  membranes  or 
tunics,  and  the  cavity  is  filled  by  transparent  fluids  or  humors  for  optical 
purposes.  The  coats  are  three,  the  sclerotic,  the  choroid,  and  the  retina ; 
these  fit  accurately  one  within  the  other,  and  are  in  close  apposition.  The 
first  is  called  sclerotic ;  it  is  a  fibrous  membrane,  for  the  protection  and 
maintenance  of  the  form  of  the  organ  ;  it  invests  the  posterior  four  fifths, 
and  presents  a  circular  opening  in  front,  into  which  the  transparent  cornea 
is  inserted,  which  completes  the  anterior  fifth  ;  the  cornea  and  fore  part  of 
the  sclerotic  are  also  covered  by  the  conjunctiva.  Within  the  sclerotic  is 
the  second  tunic,  the  choroid,  which  is  extremely  vascular,  and  contains  the 
nutrient  vessels  and  nerves ;  it  also  secretes  the  brown  or  black  pigment, 
which  deeply  stains  the  interior  of  the  globe  and  the  back  of  the  iris,  to 
prevent  the  reflection  of  the  rays  of  light  from  the  bottom  and  sides  of  the 
organ  back  again  through  the  retina.  In  the  anterior  part  of  this  tunic  there 
is  also  a  circular  opening  or  deficiency,  into  which  the  iris  is  fitted,  as  the 
cornea  is  into  the  sclerotic.  External  to  the  circumference  of  the  iris  the 
choroid  is  intimately  attached  to  the  sclerotic  by  the  ciliary  band  or  liga- 
ment ;  and  internally  and  behind  the  iris  it  is  connected  to  the  membrane 
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of  the  vitreous  humor  by  a  series  of  folds,  called  ciliary  processes,  arranged 
in  a  circular  form  around  the  margin  of  the  crystalline  lens.  The  third,  or 
innermost  tunic,  is  the  retina,  the  delicate  expcmsion  of  the  optic  nerve ; 
Ulis  extends  from  the  entrance  of  the  nerve,  at  the  back  of  the  eye,  all 
around  the  interior  of  the  choroid  membrane,  and  terminates  in  front  about 
two  lines  behind  the  anterior  border  of  the  latter  ;  this  is  the  essential  part 
of  the  organ,  being  endowed  with  sensibility  to  light ;  all  the  other  parts  may 
be  considered  as  subordinate  to.it.  The  humors  of  the  eye  are  the  aqueous, 
the  crystalline  lens^  and  the  vitreous ;  these,  though  of  different  densities, 
and  inclosed  in  membranous  capsules,  are  all  transparent,  and  exactly  fill 
the  globe.  The  aqueous  fluid  occupies  the  space  between  the  cornea  and 
the  lens  ;  the  iris  floats  and  moves  in  this  fluid,  and  divides  the  space  into 
two  chambers,  the  anterior  and  posterior.  The  anterior  is  between  the 
cornea  and  iris,  and  the  posterior  between  the  iris  and  the  lens  and  vitreous 
humor ;  this  space  is  very  small,  and  both  communicate  freely  through  the 
pupil,  or  the  circular  aperture  in  the  centre  of  the  iris.  All  the  posterior 
region  of  the  eye  is  filled  by  the  vitreous  humor,  a  soft,  gelatinous,  transpa- 
rent mass,  composed  of  the  most  delicate  cellular  membrane,  the  cells  filled 
with  fluid.  In  a  depression  on  the  fore  part  of  this  substance,  and  behind 
the  pupil  and  iris,  is  placed  the  crystalline  fluid  or  humor,  of  greater  density 
than  either  of  the  other  two,  and  of  the  foi*m  of  a  double  convex  lens.  We 
shall  next  proceed  to  the  examination  of  these  parts  of  the  eye,  in  greater 
detail. 

1.  Tunica  Sclerotjca.  This,  together  with  the  cornea  in  front,  forms 
the  external  coat  or  case  of  the  eye,  and  extends  from  the  optic  nerve  to 
the  circumference  of  the  cornea ;  it  is  a  dense,  opake,  fibrous  membrane, 
very  strong  and  inelastic,  preserving  the  figure  of  the  organ  and  protecting 
firom  injury  and  pressure  the  delicate  structure  within.  Near  the  entrance 
of  the  optic  nerve  it  is  pierced  by  numerous  small  foramina,  for  the  short 
ciliary  nerves  and  vessels ;  more  anteriorly,  by  small  oblique  canals  for  the 
long  ciliary;  and  a  little  behind  the  transverse  axis  there  are  four  or  six 
larger  canals  for  thei  exit  of  veins.  The  internal  surface  of  the  sclerotic 
is  in  contact  with  the  choroid  membrane,  and  is  stained  by  the  brown 
pigment  When  washed  clean  it  presents  a  smooth  glossy  appearance, 
owing  partly  to  the  presence  of  a  very  fine  serous-like  lamina.  The  thick- 
ness of  the  sclerotic  is  greatest  posteriorly,  about  the  optic  nerve ;  thence  it 
thins  out.  to  wards  the  centre»  The  optic  ner.ve  perforates  the  sclerotic 
about  a  Hqc  and  a  half  internal  to  the  antero-posterior  axis«  As  the  nerve 
approaches  this  pojnt,  it  is  suddenly  constricted ;  its  fibrous  sheath  of  dura 
mater  is  intimately  united  to  the  sclerotic,  and  the  contracted  nerve  passes 
through  a  small  aperture  in  the  membrane  which  appears  traversed  by 
fibres,  and  has  received  the  name  of  lamina  cribrosa,  Wlien  the  nerve 
is  squeezed,  a  central  dark  point  will  be  observed  in  a  seotiou,  called 
the  porus  opticus,  and  showing  the  position  of  the  cerebral  artery  of  the 
retina. 

2.  The  Cornea  forms  the  anterior  fifth  of  the  eyeball,  and  completes  the 
external  case^  by  joining  on  to  the  sclerotic ;  it  projects  beyond  the  level 
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of  the  sclerotic,  being  the  segment  of  a  smaller  sphere  engrafted  on  the 
larger  one  formed  by  that  membrane.  It  is  perfectly  smooth  and  treois- 
parent,  circular  in  form,  although  the  transverse  diameter  is  slightly  larger 
than  the  vertical.  In  man  it  is  a  concavo-convex  lens  of  slight  refracting 
power,  owing  to  the  fact  of  its  greater  thickness  in  the  centre  than  at  the 
edges.  The  margins  of  the  sclerotic  are  bevelled  off  obliquely,  the  outer 
lamina  extending  further  than  the  inner;  between  the  edges  there  is  a 
shallow  groove,  into  which  the  cornea  is  fitted  like  a  crystal  in  a  watch. 
The  cornea  consists  of  several  layers,  some  of  these  exceedingly  delicate. 
Exteriorly  there  is  a  fine  epithelial  landna,  constituted  by  the  prolongation 
of  the  conjunctiva.  This  becomes  opake  after  death,  causing  the  peculiar 
film  over  the  eye.  Next  comes  the  cornea  proper,  consisting  of  transparent, 
soft,  flexible  laminae,  connected  together  by  delicate  areolar  tissue.  Pos- 
terior to  the  proper  laminated  cornea  is  a  thin,  strong,  elastic,  cartilaginous 
lamina,  the  membrane  of  Demours ;  it  is  perfectly  transparent,  and  is  placed 
between  the  cornea  and  the  membrane  of  the  aqueous  humor.  It  extends 
beyond  the  proper  cornea,  and  fits  in  by  a  well  defined  margin  between  the 
sclerotic  and  the  ciliary  ligament.  The  fourth  layer  of  the  cornea  is  the 
membrane  or  capsule  of  the  aqueous  humor,  a  tissue  of  exquisite  delicacy. 

The  choroid  coat  is  the  second  tunic  of  the  eyeball,  and  is  so  named  from 
an  imaginary  resemblance  to  the  chorion  of  the  gravid  uterus.  It  is  a  soft 
membrane  of  a  dark  brown  color,  extending  from  the  optic  nerves  as  far 
forwards  as  the  ciliary  ligament,  which  is  internal  to  the  line  of  junction 
between  the  cornea  and  sclerotic,  and  external  to  the  iris.  This  ligament 
and  the  iris  may  be  considered  as  appendages  to  it.  It  is  pierced  posteriorly 
by  an  annular  foramen  for  the  passage  of  the  optic  nerve ;  anteriorly  it 
presents  a  large  opening  for  the  iris.  The  choroid  is  extremely  vascular 
and  organized,  and  serves  not  only  as  a  connecting  medium  between 
difi*erent  parts  of  the  organ,  but  also  for  conducting  vessels  and  nerves  to 
the  interior,  especially  to  the  iris  ;  it  also  secretes  the  dark  pigment  of  the 
eye.  This  is  deposited  throughout  its  substance,  more  thickly,  however, 
internally  ;  the  sclerotic  is  stained  by  it,  but  not  the  retina.  This  peculiar 
secretion  is  intended  to  darken  the  interior  of  the  eye,  as  is  done  in  the 
interior  of  optical  instruments,  to  absorb  the  rays  of  light  and  to  prevent 
their  being  reflected  back  again  to  the  retina. 

3.  The  Ciliary  Ligament  is  a  soft,  spongy,  fibro-cellular,  annular  band^ 
of  a  greyish  white  color,  not  stained  by  pigment.  It  is  continuous  with  the 
anterior  margin  of  the  choroid,  internal  to  the  line  of  junction  between  the 
cornea  and  sclerotic.  The  iris  is  inserted  into  its  external  border,  and 
firom  its  anterior  aspect  are  continued  the  ciliary  processes  or  folds  of  the 
choroid  membrane.  It  thus  serves  as  a  common  central  medium  to  con- 
nect the  various  tissues  of  the  eye. 

4.  CiLiAET  Peocessbs,  or  corpus  ciliare,  are  delicate  folds  or  plaits  of 
the  choroid  membrane,  extending  from  within  the  ciliary  ligament  to  the 
back  part  of  the  iris,  and  thence  along  the  fore  part  of  the  vitreous  hutMr 
to  near  the  circumference  of  the  crystalline  lens ;  the  entire  series  resem- 
bles the  disk  of  a  composite  flower. 
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5.  The  Ieis  is  the  circular,  vertical  partition  dividing  the  intervening 
«pace  which  contains  the  aqueous  humor  into  two  chambers»  an  anterior 
aod  a  posterior,  these  communicating  by  the  central  circular  aperture  in 
the  iris  named  the  pupil.  This  opening  is  circular  in  the  main»  and  a  little 
nearer  to  the  nasal  than  to  the  temporal  side  of  the  iris ;  its  size  varies  with 
the  distance  of  the  object  in  view,  the  sensibility  of  the  retina,  and  the 
intensity  of  the  light.  There  is  often  a  correspondence  in  color  between 
the  iris  and  the  hair.  The  posterior  surface  is  coated  with  a  thick  lamina 
of  dark  pigment  named  uvea^  from  a  fancied  resemblance  to  a  ripe  purple 
grape.  The  iris  is  highly  organized,  and  receives  its  blood  posteriorly  from 
the  long  ciliary  arteries,  and  anteriorly  from  the  ophthalmic.  The  nerves 
of  the  iris  are  derived  from  the  ophthalmic  ganglion.  The  structure  of  the 
iris  is  pretty  generally  considered  to  be  muscular,  the  exceedingly  minute 
fibres  being  arranged  in  two  series,  one  radiated,  the  other  circular,  concen- 
tric with  the  pupil.  When  enlargement  is  necessary,  the  sphincter  or  circu- 
lar fibres  relax,  and  the  radiated  acting  from  the  circumference  to  the  centre, 
approximate  the  inner  margin  of  the  iris  to  the  outer,  the  reverse  taking 
place  when  the  aperture  or  pupil  is  to  be  diminished. 

During  the  greater  part  of  uterine  life  the  pupil  of  the  foetus  is  closed  by 
the  membrana  pupiUaris,  a  delicate  membrane  filling  up  the  aperture  of  the^ 
pupil,  and  completely  separating  the  anterior  from  the  posterior  chamber. 
It  actually  consists  of  two  thin  laminae,  extending  from  the  surface  of  the 
iris.  It  is  nK)st  distinct  about  the  fifth  month,  and  becomes  absorbed 
towards  the  period  of  birth. 

6.  The  Retina  is  the  third  or  innermost,  or  nervous  tunic  of  the  eye, 
and  is  in  immediate  contact  with  the  vitreous  humor  which  distends  the 
posterior  part  of  the  globe.  During  life  it  is  transparent,  but  soon  becomes 
clouded.  It  is  the  expansion  of  the  optic  nerve  into  a  membrane  forming 
the  portion  of  a  sphere,  and  extending  between  the  choroid  and  the  vitreous 
humor  to  within  about  one  eighth  of  an  inch  of  the  ciliary  ligament.  The 
optic  nerve  pierces  the  posterior  part  of  the  globe  about  a  line  and  a  half 
internal  to  the  centre.  About  a  line  and  a  half  to  the  inside  of  the  entrance 
of  the  optic  nerve,  and  in  the  part  of  the  retina  which  would  be  pierced  by 
the  imaginary  antero-posterior  axis  of  the  eye,  there  is  a  small  circular  or 
oval  spot  with  a  dark  centre  and  a  yellowish  border.  This  has  been  called 
the  foramen  of  Sasmmering  or  the  punctum  aureum. 

The  retina  consists  of  three  laminae,  each  differing  in  texture  and  function. 
The  exterior  is  the  tunica  serosa  or  Jacob's  membrane ;  it  supports  the 
nervous  tissue  and  separates  it  from  the  pigmentary  surface  of  the  choroid. 
The  internal  is  a  vascular  layer,  composed  of  the  capillary  ramifications  of 
the  centralis  artery  and  vein.  The  middle  layer  is  the  expanded  medullary 
or  fibrous  substance  of  the  optic  nerve. 

The  cavity  of  the  eye  is  occupied  by  refracting  media,  the  humors  differ- 
ing from  each  other ;  these  are  the  aqueous,  the  crystalline,  and  the  vitreous» 
and  are  placed  in  this  order  between  the  cornea  and  the  optic  nerve. 

7.  The  Aausona  Humor  is  a  perfectly  colorless  liquid,  occupying  the 
interval  between  the  cornea  and  the  lens,  and  inclosed  by  a  fine  secreting 
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hiembrane  or  capsule.  It  dltkts  but  little  from  water  in  specific  gravity 
and  refractive  power.  Chemically  it  consists  of  About  ninety-eight  part* 
of  water  and  two  of  chloride  of  sodium,  with  a  trace  of  albumen.  The 
space  occupied  by  this  humor  is  divided  into  two  apartments  by  the  iris, 
anterior  and  posterior. 

8.  Tbb  Crystalline  Lens  is  a  transparent,  double  convex  lens,  the 
anterior  convexity  less  than  the  posterior.  The  former  forms  part  of  a 
circle  whose  diameter  is  seven  or  eight  lines  in  length,  the  latter  one  of 
four  or  five  lines.  Its  convexity  varies,  however,  with  age.  A  perfectly 
transparent  elastic  capsule  invests  the  lens  proper.  On  opening  the  ante- 
rior part  of  the  capsule  of  an  eye  long  dead,  a  liquid  escapes,  known  as 
liquor  Morgagnii.  This  accumulation  of  liquid  in  all  probability  does  not 
exist  in  the  recent  eye.  The  crystalline  lens  itself  is  of  quite  complicated 
structure.  When  boiled  it  can  be  separated  into  concentric  layers,  of 
which  the  exterior  are  soft,  the  internal  increasing  in  hardness  to  the 
central  nucleus.  These  laminae  appear  to  consist  of  parallel  fibres  united 
by  finely  serrated  or  toothed  margins.  During  the  separation  of  these 
laminsB,  a  moderate  pressure  will  cause  the  whole  to  part  into  three 
triangular  or  wedge-shaped  segments.  In  the  recent  lens,  the  density  of 
the  layers  increases  from  the  surface  towards  the  centre,  this  involving  a 
corresponding  increase  in  refracting  power.  Consequently,  rays  of  light 
falling  on  the  exterior  of  the  lens,  will  be  refracted  to  the  same  focus  as 
those  passing  through  the  centre  meeting  there  a  more  highlv  refracting 
medium.  Certain  defects  of  vision  depend  greatly  on  abnormalities  of  the 
crystalline  lens.  Thus  a  convexity  greater  than  usual  produces  short-sight- 
edness by  causing  the  rays  of  light  to  converge  to  a  focus  in  front  of  the 
retina,  thus  necessitating  an  unusual  approximation  of  an  object  to  the  eye. 
In  long-sightedness,  the  lens  being  less  convex  than  usual,  the  rays  tend  to 
a  focus  behind  the  retina,  and  to  bring  this  point  of  convergence  on  the 
retina,  the  object  has  to  be  held  at  a  greater  distance. 

9.  The  Vitreous  Humor,  or  the  Hyaloid  Body,  fills  the  posterior  three 
fourths  of  the  globe,  and  is  in  contact  with  the  whole  of  the  inner  surface 
of  the  retina.  '  Anteriorly  and  centi'ally  the  crystalline  lens  is  imbedded  in 
it,  and  more  externally  the  ciliary  processes  are  attached  to  it.  In  the 
adult  it  is  perfectly  transparent,  and  consists  of  a  membranous  capsule  and 
areolar  tissue  secreting  and  incfosing  a  fluid  like  water.  The  hyaloid 
membrane  or  capsule  not  only  incloises  the  humor,  but  sends  inwards 
numerous  processes,  which  join  ^each  other,  aVid  form  a  fine  areolar  or 
cellular  tissue,  in  the  interstices  of  which  the  fluid  is  confined.  These  cells 
all  communicate 'With  each  other,  -a^  ft  single  puncture  will  permit  the 
gradual  discharge  of  all  the  fluid.  '  The  vitreous  body  is  traversed  by  a 
small  artery  from  the  centralis  retinae,  extfending  to  the  capsule  of  the  lens. 
The  vascular  laytir  of  the  retifi'a  also'in  adi  '()röbäbility  sends  into  it  vessels 
and  nerves.        '  ....,'-    j 

From    th^  pre^öfedin^  descri|!)tiöcf''ft'must  lippfedf  that*'  the  eye  is  not 
only  of  complete  stntctüre  and  ddicate' orgätiizä'fföYi,' but'  Fs  also  a  fefi^ed 
q)tical  instrtinfieftt.     The  rays  of  light  proceeding  from  any  object  strike 
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upon  the  surface  of  the  cornea,  which  being  convex  and  much  more  dense 
than  air,  refracts  them,  and  causes  them  to  converge  towards  a  distant 
focus.  In  passing  through  the  anterior  chamber,  this  convergence  is  slightly 
counteracted,  and  the  degree  of  refraction  is  about  equal  to  that  which 
would  have  occurred  had  they  impinged  at  once  upon  the  convex  surface 
of  the  aqueous  humor,  supposing  the  cornea  not  to  have  been  interposed. 
Much  of  the  light  that  traverses  this  fluid  falls  upon  the  iris,  which,  like  the 
stop  or  diaphragm  in  any  optical  instrument,  excludes  it,  and  this  light  is 
reflected  back  again  through  the  cornea.  Hence  we  see  the  fibrous  texture 
and  variegated  color  of  the  iris  when  we  look  upon  the  eye  of  another. 
Those  pencils  of  rays  only  which  pass  through  the  pupil  are  subservient  to 
vision.  As  these  pass  through  the  lens  they  undergo  two  refractions, 
because  this  medium  is  convex  on  both  surfaces,  and  is  more  dense  than, 
either  the  aqueous  or  vitreous  humor.  These  refractions  increase  the  con- 
vergence of  the  rays,  and  bring  them  to  their  proper  focus  upon  the  sentient 
surface  of  the  retina,  on  which  is  formed  an  accurate  image  of  the  various 
external  objects  from  which  the  rays  of  light  have  been  received.  This 
image  is  inverted.  What  is  above  in  the  object  is  below  in  the  image. 
The  right  side  of  the  object  is  to  the  left,  and  the  left  to  the  right,  while  the 
relative  position  of  its  difierent  parts  remains  the  same.  But  as  all  sur- 
rounding objects,  if  seen,  must  be  equally  reversed,  the  relative  position  of 
all  objects,  therefore,  remains  unchanged,  and  there  can  be  no  comparison 
between  what  is  erect  and  what  is  inverted,  and,  therefore,  the  sense 
acquires  a  correct  idea  of  the  position  of  objects.  The  fact,  however, 
of  our  seeing  objects  erect,  notwithstanding  their  images  are  inverted  on 
the  retina,  as  also  that  of  single  vision,  from  the  simultaneous  action  of 
both  eyes,  and  many  other  phenomena,  has  given  rise  to  some  interesting 
inquiries  and  to  much  speculation  respecting  the  functions  of  the  retina  and 
optic  nerves. 

As  the  accurate  convergence  of  all  these  pencils  of  rays  to  their  respec- 
tive foci  upon  the  retina  is  necessaiy  for  the  formation  of  a  perfect  image, 
and  for  clear  and  distinct  division,  certain  nice  adjustments  in  the  appa- 
ratus are  required,  and  have  accordingly  been  supplied,  and  which  in 
artificial  optical  instruments  are  attained  with  difficulty  by  mechanical 
skill.  An  image  of  an  object,  formed  by  a  simple  refracting  medium,  is 
liable  to  certain  imperfections  or  aberrations  of  light.  These  are  princi- 
pally three,  and  are  technically  termed,  first,  aberration  from  sphericity ; 
second,  from  parallax ;  and,  third,  chromatic  aberration.  Each  of  these 
we  shall  briefly  explain,  with  a  view  of  considering  how  they  are  obviated 
in  the  living  eye. 

Aberration  from  sphericity  arises  from  this  cause :  a  refracting  spherical 
surface  does  not  unite  the  parallel  or  diverging  rays  of  a  pencil  exactly 
into  one  focus,  because  the  lateral  rays  converge  sooner  than  the  central ; 
hence  arises  a  certain  degree  of  confusion,  which  requires  much  attention 
to  correct  in  the  construction  of  the  microscope  or  telescope.  This  correc- 
tion is  eflTected  in  the  eye  partly  by  the  iris  shutting  off  all  circumferentid 
rays,  and  partly  by  the  form  and  texture  of  the  lens.    Its  surfaces  are  not 
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spherical»  but  elliptical,  and  it  is  more  conTex  poslerioriy  thast  in  front.  Its 
density  also  increases  from  the  surface  to  the  centre,  and,  as  the  refractive 
power  is  proportioned  to  the  density  of  the  medium,  so  the  rays  which  pass 
through  and  near  the  centre  are  brought  to  a  focus  sooner,  and  thus  accord 
with  those  which  are  refracted  more  externally,  and  thereby  that  defect  if 
obviated  which  occurs  in  lenses  of  uniform  density. 

Aberration  from  parallax  may  be  thus  explained.  When  the  object 
viewed  is  very  distant,  the  rays  of  light  from  it  may  be  considered  as  nearly 
parallel ;  but,  when  the  object  is  very  near,  the  rays  from  it  diverge  con- 
siderably in  their  course  to  the  eye.  The  effect  of  refraction  on  the  distant 
or  parallel  rays  is  to  bring  them  to  a  focus  very  near  the  lens ;  but  the  near 
or  diverging  rajrs  are  collected  into  their  focus  at  a  greater  distance  from 
it.  The  more  remote  the  object,  the  nearer  will  the  focus  be  to  the  lens, 
and  for  every  distance  of  an  object  there  is  a  corresponding  food  distance 
behind  the  lens.  If,  therefore,  the  eye  be  adapted  for  vision  at  one  par- 
ticular distance,  the  inoages  on  the  retina  of  objects  at  any  other  distance 
ought  to  be  confused,  because  the  foci  will  be  formed  either  before  at 
behind  the  retina.  In  the  latter  case  this  membrane  will  interrupt  the  rays 
in  their  course,  and  in  the  former  it  will  not  receive  them  until  they  have 
crossed  each  other  in  passing  through  their  focus.  This  optical  defect  b 
counteracted  by  a  power  which  the  eye  possesses,  named  adjustment,  or 
accommodating  itself  to  vision  at  different  distances.  The  immediate  agency 
in  this  power  is  not  exactly  ascertained,  but  most  probably  it  depends  on  a 
vital  energy  of  some  of  the  textures  in  the  globe.  It  has  been  ascribed  by 
some  to  the  fibres  of  the  lens  being  muscular,  and  capable  of  altering  its 
form,  density,  and  distance/rom  the  retina ;  by  others  to  a  change  in  the 
convexity  of  the  cornea,  or  to  an  alteration  in  the  form  of  the  globe  by  the 
compression  of  the  surrounding  muscles,  or  to  a  change  in  the  position  of 
the  lens  through  the  action  of  the  iris  and  ciliary  body,  or  through  the 
contraction  or  erection  of  the  ciliary  processes. 

Chromatic  aberration  depends  upon  the  fact  that  rays  of  white  light  are 
composed  of  difierently  colored  rays,  red,  orange,  blue,  &c.,  which  are 
partly  separated  or  dispersed  by  refracting  media,  and,  as  some  colored 
rays  are  more  refrangible  than  others,  they  will  convolve  sooner ;  thus  blue 
aad  violet  are  more  refrangible  than  red  or  orange,  and  will  sooner  be 
brought  to  a  focus,  and  thus  tbe  distiactness  of  the  image  will  be  impaired 
or  confused,  and  fringed  with  di£EH*eiit  tints.  This  defect,  which  is  termed 
chromatic  aberration,  is  obviated  in  the  eye  by  the  employment  of  several 
refracting  medift,.  each  of  different  density,  and  even  of  different  chemical 
composition.  Thus  the  lens  has  two  unequally  convex  surfaces,  each  of 
which  differs  in  density  from  its  more  central  portions;  the  cornea  and 
aqueous  fluid  form  a  refracting  medium  of  different  consistence  from  the 
lens  or  vitreous  humor,  and  it  is  probable  th«t  the  dispersive  power  of  these 
may  be  disproportionate  to  their  refracting  effect,  whereby  an  achromatic 
combination  is  established  in  the  eye,  as  is  efiected  in  optical  instruments, 
by  combining  lenses  of  different  materials ;  we  are  not,  however,  to  con- 
clude that  the  eye  is  perfectly  achroButtia 
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The  two  well  known  defects  in  vision,  myopia  and  presbyopia^  depend 
either  upon  some  peculiarity  in  the  refracting  media,  or  upon  a  deficiency 
,  or  weakness  in  the  power  of  adjusting  or  accommodating  the  eye  to  vision 
at  different  distances.  Myopia,  or  near-sightedness,  may  be  caused  by  too 
great  convexity  of  the  cornea  or  lens,  and  is  most  common  in  early  and 
middle  life ;  the  rays  from  a  near  object  meet  in  their  focus  on  the  retina, 
and  produce  a  distinct  image ;  but  the  rays  from  a  distant  object,  being 
nearly  parallel,  are  more  easily  brought  to  a  focus,  and,  therefore,  meet 
before  the  retina,  and  only  form  undefined  spectra  upon  it.  The  defect  is 
partly  corrected  by  means  of  a  concave  glass  of  suitable  curvature ;  this 
causes  the  rays  to  become  more  divergent ;  therefore,  they  converge  less 
quickly,  and  form  their  focus  upon  the  retina.  Presbyopia,  or  far-sighted- 
ness, is  more  common  in  old  age,  when  the  cornea  and  lens  are  less  convex 
than  in  youth;  the  rays  from  distant  objects,  being  nearly  parallel,  are 
refracted  to  a  proper  focus  upon  the  retina ;  but  those  from  near  objects 
are  not  refracted  soon  enough,  and,  therefore,  their  focus  being  formed  behind 
the  retina,  they  do  not  form  the  image  upon  the  nerve.  This  defect  is 
remedied  by  a  convex  glass,  which  will  cause  the  convergence  of  the  rays 
from  a  near  object,  and  bring  them  more  rapidly  to  a  focus,  so  as  to  form 
the  image  upon  the  retina,  instead  of  behind  it. 

PL  \Sl,  fig.  17,  anterior  half  of  a  section  of  the  eyeball :  a,  sclerotic  coat ; 
b,  lamina  fusca;  c,  choroid  coat;  d,  pigmentum  nigrum;  eef,  retina;  gh, 
ciliary  processes;  ikl,  crystalline  lens.  Fig.  19,  posterior  half  of  the 
same  eye :  a-{f,  as  in  the  preceding  figure  ;  e-A:,  retina ;  /,  entrance  of  the 
optic  nerve.  Pig.  19,  retina:  6,  foramen  centrale;  c,  its  yellow  border; 
def,  section  of  the  optic  nerve;  ghi,  three  branches  of  the  central  ves- 
sels. Fig.  20,  anterior  view  of  the  retina  and  of  the  vitreous  humor  :  a,  6, 
retina ;  c  b,  corona  ciliaris  about  the  lens ;  c  d,  lens ;  d,  foramen  centrale ; 
ee,  blood-vessels  of  the  retina.  Fig.  21,  exterior  of  the  retina:  b,  foramen 
centrale ;  c  d,  optic  nerve ;  efg,  corona  ciliaris  of  the  vitreous  humor ; 
At  arteries.  Fig.  22,  choroid  coat:  a 6»  optic  nerve;  c-/,  portion  of  the 
sclerotic ;  g-A,  choroid  coat ;  m,  long  ciliary  artery ;  n,  long  ciliary  nerve ; 
0,  long  internal  ciliary  nerve ;  pp,  long  and  short  vessels  of  the  choroid ; 
qq,  ciliary  nerves;  r,s,tj  vasa  vorticosa.  Fig.  28,  the  same  from  the 
other  side:  ab,  optic  nerve;  c-/ sclerotic ;  ghi,  iris;  m,  vasa  vorticosa; 
n />,  ciliary  nerves.  jFV^.  24,  inner  surface  of  the  retina :  a,  foramen  cen- 
trale; bby  folds  of  the  retina;  c,  arteria  centralis;  cdee,  four  branches  of 
do.  F^g.  25,  the  vessels  of  the  retina  magnified.  Fig.  26,  distribution  of 
the  vessels  of  the  iris  magnified  :  abc,  vasa  vorticosa ;  /A,  arteries  of  the 
iris  ;  A  A,  their  retiform  distribution  ;  m  n,  layer;  lo,  smaller  circle  of  ves- 
sels. Fig.  27,  nerves  of  the  iris  magnified :  e  6,  branches  of  the  ciliary 
nerves ;  b  6,  distribution  on  the  border  of  the  iris.  Fig.  28,  vessels  of  the 
iris  and  of  the  membrana  pupillaris  magnified.  Fig,  29,  lens  of  a  newborn 
child  in  profile :  fig.  30,  lens  of  a  child  six  years  old ;  fig.  31,  do.  of  a  grown, 
man ;  fig.  32,  section  of  a  lens  preserved  in  alcohol  to  show  its  laminated 
structure ;  fig.  33,  lens  hardened  by  alcohol  and  split  into  several  segments ;, 
fig.  84,  exfoliated  lens ;  fig.  35  a,  three  layers  of  a  segment  of  a  lens ;  fig. 
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S5  b,  an  exfoliating  lens  magnifiMl,  showii^  it«  tendeMv  to  diYl<fe  into 
three  segments.  FHg.  96 ab,  iris,  cb^roid,  and  papillary  membrane  of  a 
seven  months'  foetns  with  their  Tessels  magnified  :  abe,  choroid ;  de,  mem- 
brana  pupillaris ;  fg,  long  ciliarj  artery  ;*•**,  vasa  vorticosa  of  the  choroid. 
Fig,  87,  the  same  figure  nearly  of  natural  size.  Fig.  40,  vertical  section 
of  the  left  eye,  the  eyelids  closed.  Fig.  41,  do.  the  eyelids  opened.  Fig. 
42,  outline  references  to  the  two  preceding  figures :  a — h,  upper  wall  of 
the  orbit ;  m— a,  lower  wall  of  do. ;  s — v,  dura  mater ;  w — t»  forehead ; 
o-rf,  eyebrows;  e-tu,  upper  eyelid;  •-^,  lower  eyelid;  **•",  muscles  of 
the  eye;  "*»",  optic  nerve;  '•*"*,  vessels  and  nerves  of  the  eye;  **•**, 
axis  of  the  eyeball;  **,  its  largest  transverse  diameter;  ^,  centralis  re» 
tin»;  *,  sclerotic  coat;  ••,  pigmeotum  nigrum;  •'*••',  choroid  coat;  *•**, 
portion  of  the  choroid  uncovered  by  the  retina;  "'•',  iris;  ^^*\  retina; 
^*'^,  lens.  Fig.  48,  horizontal  sectioo  of  the  two  orbits  and  of  one  eye: 
außß,  frontal  sinuses;  77,  fat  in  the  orbits:  a  abb,  seetion  of  the  eth» 
moid  bone;  cc,dd,ee,  ethmoidal  celb;  g,  sella  turcica;  hk,  section  of 
sphenoid  bone;  ii,  sheath  of  the  optic  nerve;  kkll,  section  of  the  zygo- 
matic bone;  mm»  section  of  frontal  bone;  rr,  optic  nerve;  t,  external,  t, 
internal  rectus  muscle ;  u,  eyeball  of  the  ri^  side ;  v,  do.  of  the  left  in 
section ;  w w,  sclerotic ;  a; x,  the  choroid ;  y  y,  cornea ;%%%%,  coverings 
of  the  eye. 

The  remaining  oi^an  of  sense,  the  tongue  with  ks  physiology,  will  be 
more  conveniently  examined  in  connexion  with  the  alimenttury  canal.  We 
proceed  next  to  the  consideration  of  the  organs  of  respiration  and  voice» 


VI.    ORGANS  OP  RESPIRATION  AND  VOICE. 

The  larynx,  trachea,  and  lungs,  constitute  an  apparatas,  by  means  of 
which  the  oxygen  of  the  atmosphere  is  introduced  into  the  sy^em  and 
carbonic  acid  gas  is  exhaled.  They  are  at  the  same  time  adapted  to  tke 
production  of  sounds.  We  may  ev^i  compare  the  lungs  to  the  bellows  of  a 
musical  instrument,  the  trachea  to  the  air  pipe^  and  the  larynx  to  the 
tongue  work. 


1.  Thb  Lakyhx. 

The  larynx  sutmonnts  the  upper  extremity  of  the  respiratory  passages» 
with  which  it  communicates  below  as  it  does  wMh  the  pharynx  above ;  it  is 
composed  of  a  complicated  apparatas  of  several  cartil^es,  mascles,  and 
ligaments,  which  constitute  the  organ  of  voice,  and  is  suspended  by  nae^ 
des  and  ligaments  from  the  os  hyoides. 

I.  Tbb  Os  Htoibbs  consists  of  five  parts.  The  middle»  or  body,  is  con« 
cave  posteriorly  and  convex  anteriorly ;  on  each  side  a  tomu  passes  off 
giving  attachment  to  muscles  above  and  below;  and  where  each  ooram 
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joins  the  body,  there  is  a  smafl  process  called  the  appendix,  which  ascends 
obliquely  backwards,  and  gives  attachment  to  the  stylo-hyoid  muscle  and 
ligament.  When,  as  sometimes  happens,  this  ligament  is  ossified,  the  os 
hyoides  becomes  attached  directly  to  the  cranium. 

2.  Cartilages  op  the  Larynx.  Four  true  or  perfect,  and  four  false  at 
imperfect  cartilages  enter  into  the  composition  of  the  larynx.  The  former 
are  the  thyroid,  cricoid,  and  two  arytenoid  ;  the  latter  are  the  two  corpora 
cuneiforma,  and  the  appendices  or  cornicula  of  the  arytenoid  cartilages; 
there  is  also  one  fibro-cartilage,  the  epiglottis. 

The  thyroid  cartilage  is  placed  at  the  anterior  and  lateral  parts  of  the 
larynx.  It  is  composed  of  two  broad  lateral  plates,  connected  in  an  anterior 
median  prominence,  known  as  the  pomum  Adami  or  Adam's  apple,  and 
larger  in  the  male  than  in  the  female.  The  posterior  surface  of  the  pomom 
gives  attachment  to  the  ligament  of  the  epiglottis  and  to  the  chordee 
vocales. 

The  cricoid,  or  annular  cartilage,  forms  the  lower  part  of  the  larynx.  The 
inferior  edge  is  nearly  circular  and  horizontal,  and  gives  attachment  to  the 
6rst  ring  of  the  trachea ;  the  superior  margin  is  obKque,  and  separated  from 
the  thyroid  cartilage  by  the  crico-tbyroid  ligament. 

The  arytenoid  cartilages  are  situated  verticidly  on  the  articulating  sur- 
faces on  the  upper  and  posterior  border  of  the  cricoid.  The  base  of  each 
presents  two  processes,  one  for  the  attachment  of  the  crioo-arytenoid  muscle, 
the  other  for  the  insertion  of  the  inferior  chorda  vocalis.  The  apex  of  each 
arytenoid  inclines  a  little  backwards,  and  is  surmounted  by  the  appendix, 
or  corniculum.  The  internal  or  opposed  sides  of  the  arytenoid  cartilages 
are  smooth,  and  covered  by  mucous  membrane,  so  as  to  admit  of  their 
approximation. 

The  epiglottis  stands  behind  the  base  of  the  tongue,  nearly  erect  in  front 
of  the  opening  of  the  glottis,  over  which  it  can  be  bent  almost  horizontally, 
so  as  to  cover  this  opening  during  deglutition.  In  form  it  is  somewhat  trian- 
gular or  oval,  so  as  to  resemble  a  cordate  leaf,  with  the  edges  slightly 
curled. 

The  larynx  is  articulated  or  connected  to  the  os  hyoides  by  three  hyo- 
thyroid  ligaments,  one  middle  and  two  lateral.  The  thyro-arytenoid  liga- 
ments, or  chorda  vocales,  are  four  in  number,  two  on  each  side,  a  superior 
and  an  inferior.  The  ligaments  of  the  epiglottis  are  the  tkyro*epiglottidean, 
the  hyo-epiglottidean,  and  the  frcenum  epighttidis.  This  latter,  however,  is 
only  a  fold  of  mucous  membrane,  connecting  the  epiglottis  with  the  tongue. 

d.  Muscles  of  th£  Larynx.  The  muscles  of  the  larynx  are  symmetrical; 
they  are  found  on  the  front,  sides,  and  back  part.  Those  on  the  fore  part 
are  the  thyro-hyoid  and  crico-thyroid ;  those  on  each  side  are  the  thyro-  and 
lateral  crico-arytenoid ;  the  muscles  of  the  back  part  are  the  arytenoid  and 
the  posterior  crico-arytenoid. 

The  openings  of  the  larynx  are  two,  the  superior  or  the  glottis,  a&d  the 
inferior  or  the  tracheal.  The  superior  opening,  or  the  glottis,  is  at  the 
lower  and  anterior  part  of  the  pharynx,  behind  the  epiglottis  and  rather 
beneath  the  tongue.    It  is  of  a  triangular  form,  the  base  anterioriy  formed 
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by  the  epiglottis  :  the  sides  are  composed  of  the  aryteno-epiglottidean  folds 
of  mucous  membrane ;  and  the  apex,  which  is  posteriorly  notched  or  bifid, 
is  formed  by  the  appendices  of  the  arytenoid  cartilages.  The  inferior  open- 
ing  of  the  larynx  is  always  free,  and  nearly  a  perfect  circle,  formed  by  th© 
lower  border  of  the  cricoid  cartilage,  which  is  connected  to  and  continaous 
with  the  trachea. 

Intermediate  between  these  two  openings,  and  nearly  midway  within  the 
larynx,  is  a  very  remarkable  slit-like  narrowing  of  its  cavity,  nanned  the 
rima  glottidis.  This,  the  seat  of  the  vocal  function,  is  bounded  laterally  by 
the  chord»  vocales.  Its  form  is  variable,  and  depends  on  muscular  action, 
being  subject  to  change  in  shape  and  size  during  every  act  of  respiration, 
voice,  and  speech.  Immediately  above  the  true  chordae  vocales,  the  larynx 
presents  on  each  side  a  lateral  dilatation,  called  the  ventricle  or  sinus  of  the 
larynx.  This  space  is  bounded  by  the  semilunar  folds  known  as  the  false 
or  superior  chordae  vocales.  From  each  ventricle  the  mucous  membrane  is 
prolonged  upwards  in  a  thimble-like  form,  constituting  a  pouch,  the  sacadus 
laryngis. 

The  arteries  which  supply  the  larynx  are  derived  from  the  superior  and 
inferior  thyroid,  the  former  a  branch  of  the  external  carotid,  the  latter  <^ 
the  subclavian.  The  laryngeal  nerves  are  four  in  number,  a  superior  and 
an  inferior  on  each  side. 

PL  129,  ßg.  32,  thyroid  cartilage  ;  ßg.  33,  cricoid  do. ;  ßg.  34,  arytenoid 
do. ;  ßg.  35,  epiglottis ;  ßg.  36,  section  of  the  larynx :  \  upper, ',  lower  vocal 
cord  :  *,  ventricle.  Fig.  37,  larynx  from  before  :  *,  os  hyoides ;  ',  ligament 
connecting  the  os  hyoides  with  the  thyroid  cartilage ;  ',  thyroid  cartilage ; 
\  ligament  between  the  thyroid  and  the  cricoid  cartilage ;  ^  cricoid  carti- 
lage.  Fig.  38,  larynx  from  behind  C\  glottis  and  epiglottis ;  '• ',  ventricles. 

PI.  127,  ßg.  5  ^  transverse  and  oblique  arytenoid  muscles.  Fig.  8,  larynx 
from  the  left  side,  one  half  of  the  thyroid  cartilage  removed :  \  posterior 
crico-ary tenoid  muscle ;  ',  lateral  do. ;  ',  thyro-arytenoid  muscle ;  *,  muscles 
of  the  epiglottis. 


2.  Thb  Trachea. 

The  trachea,  continuous  inferiorly  with  the  larynx,  is  a  tube  composed 
of  from  sixteen  to  twenty-six  C-shaped  cartilaginous  rings,  open  posterioriy. 
It  commences  opposite  to  the  fifth  cervical  vertebra,  and  descends  to  about 
the  third  dorsal,  where  it  divides  into  two  branches,  called  bronchi^  one  of 
which  passes  to  each  lung,  and  there  again  subdivides.  The  right  bronchus; 
shorter  and  broader,  extends  for  an  inch  before  it  divides  into  three  branches. 
The  left  bronchus,  about  an  inch  longer,  sinks  into  the  lung  of  the  left  side» 
below  the  corresponding  pulmonary  artery,  and  opposite  the  fifth  dorsal 
vertebra.  The  cartilaginous  rings  determine  the  shape  and  diameter  of  the 
trachea,  but  do  not  lie  in  immediate  contact,  being  separated  and  connected 
by  elastic  fibrous  ligaments,  by  which  the  elongation  and  contraction  of  the 
tube  are  rendered,  possible.  The  posterior  portion  of  the  tracheacorresponding 
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to  the  gaps  in  the  cartilaginous  rings,  is  occupied  by  a  layer  of  long  yellow 
elastic  fibre,  a  transverse  muscular  layer,  and  a  mucous  layer  consisting  of 
basement  membrane  and  epithelium.  This  posterior  soft  portion,  in  imme- 
diate contact  with  the  anterior  of  the  oesophagus,  readily  yields  to  the  pres- 
sure of  the  food  passing  down  the  latter  tube.  The  entire  length  of  the 
trachea  amounts  to  about  four  or  five  inches,  and  on  the  exterior  circum- 
ference of  the  bronchi  are  seen  numerous  lymphatic  glands  filled  with  a 
black  pigment,  and  called  glanduUe  bronchiales, 

PL  129, fig.  37,  trachea  and  its  branches  from  before  :  *,  trachea;  ^•®,  car- 
tilaginous rings  ;  *,  yellow  elastic  fibres ;  ",  right,  ",  left  bronchus,  with  their 
ramifications.  jFV^.  38,  posterior  view  of  the  trachea :  *,  yellow  elastic  fibres, 
with  their  glandular  granules ;  *,  muscular  layer,  composed  of  transverse 
fibres ;  *'  \  soft  elastic  longitudinal  fibres,  strengthening  the  mucous  mem- 
brane, ". 


3.   The  Lungs. 

The  lungs,  pulmones,  constitute  two  conical  spongy  and  elastic  bags, 
occupying,  with  the  heart  between  them,  the  cavity  of  the  thorax.  The 
color  of  the  lungs  varies,  in  different  parts  and  at  different  times,  between 
bright  red  and  dark  purple.  Their  weight  amounts  in  the  male  to  about 
two  and  a  half  pounds,  in  the  female  to  about  two  pounds.  Each  lung 
forms  a  cone,  with  the  broad  base  resting  on  the  diaphragm,  the  apex  being 
directed  upwards.  On  the  inner  opposed  faces  of  each  lung  is  a  shallow 
depression  into  which  the  bronchi  and  vessels  enter  and  emerge.  The 
right  lung  is  divided  by  a  fissure,  nearly  two  inches  deep,  into  three,  and 
the  left  into  two  lobes.  Each  lobe  exhibits  externally  a  great  number  of 
small  angular  spaces,  bounded  by  darker  lines.  Each  bronchus,  on  reaching 
the  lungs,  divides  into  as  many  branches  as  there  are  lobes,  and  these,  enter- 
ing the  lobes,  subdivide  and  bifurcate  again  and  again^ntil  the  exceedingly 
minute  ramifications  end  in  small  air  cells,  which  in  the  adult  probably 
communicate  with  each  other.  On  inflating  the  lungs,  these  cells  will 
become  dilated,  and  project  in  the  surface  in  small  mamillary  or  botryoidal 
swellings.  The  bronchi,  as  they  penetrate  into  the  lungs,  gradually  lose 
their  cartilaginous  element,  until  finally  they  consist  of  a  soft  membranous 
tube,  which  ends  in  the  cells  above  referred  to,  the  number  of  which  has 
been  estimated'  at  seventeen  or  eighteen  hundred  millions. 

The  pulmonary  artery,  which  conducts  venous  blood  from  the  right 
ventricle  of  the  heart,  follows  all  the  ramifications  of  the  bronchi,  and  on 
the  air-cells  breaks  up  into  a  very  delicate  vascular  plexus,  from  which  the 
pulmonary  veins  take  their  origin.  The  venous  blood  circulating  through 
this  network  of  vessels  absorbs  oxygen  from  the  air  with  which  it  is  brought 
into  contact  by  means  of  the  air  vessels.  It  then  changes  color,  giving  up 
a  portion  of  carbonic  acid  and  water.  This  change  effected,  it  returns 
through  four  veins,  two  for  each  lung,  to  the  left  auricle.  These  vessels 
have  nothing  to  do  with  the  nourishment  of  the  lungs  themselves,  this  office 
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being  performed  by  the  small  bronchial  arteries  which  proceed  dii^tlf 
from  the  aorta,  and  from  independent  plexuses  in  the  lungs  which  yet  cob^ 
municate  with  those  of  the  pulmonary  artery.  The  returning  bronchial 
veins,  too,  lead  partly  to  the  superior  vena  cava  and  partly  to  the  pulmonary 
veins,  so  that  there  is  always  a  small  quantity  of  black  blood  mixed  witb 
the  arterial  in  the  left  auricle.  «The  nerves  destined  to  the  lungs  pro- 
ceed from  the  vagus  and  sympathetic.  The  lungs  have  comparativelj 
little  sensibility,  as  even  in  extensive  pulmonary  diseases  but  little  pain  ii 
felt. 

PL  130,  ßg.  4,  larynx,  trachea,  pericardium,  and  lungs,  from  before: 
*,  larynx  ;  •,  trachea  ;  •»  *,  lungs  ;  *,  pericardium  ;  *,  superior  vena  cava ; 
^  arteria  innominata ;  ',  left  carotid  artery ;  *,  left  subclavian  artery. 

The  organs  contained  within  the  thoracic  cavity  are  inclosed  by  three 
completely  closed  serous  sacs,  the  two  pleurae  and  the  pericardium.  The 
latter  has  already  been  described  with  the  heart.  Each  pleura  is  a  short 
sac  of  a  conical  shape,  and  contains  only  the  serous  vtLipor  it  exhales; 
although  the  lung  appears  within  the  cavity,  it  is  really  external  to  it  or 
behind  it.  That  portion  of  each  which  invests  the  lungs  is  called  pleura 
pulmonalii,  that  connected  with  the  parietes  of  the  thorax  being  the  pkura 
costalis  or  parietalis.  The  relations  of  the  lungs  io  the  pleura  may  be  better 
understood  by  supposing  the  latter  at  first  to  occupy  the  thorax  exclusively. 
They  will  then  constitute  two  bags,  in  contact  with  each  other  by  their 
inner  and  opi)osed  faces.  If  now  the  lungs  are  considered  to  be  developed 
on  the  outside  of  the  opposed  surfaces  of  each  bag,  they  will  force  this  out 
towards  the  exterior,  and  finally  connect  each  bag  into  two  coptiguous 
laminsB  in  contact  with  each  other,  the  one  the  costal  and  the  other  the 
pulmonary  pleura.  The  small  space  left  anteriorly  and  posterior  to  the 
sternum  is  called  the  anterior  mediastinum  ;  that  posterior  and  in  front  of 
the  vertebr»  is  the  posterior  mediastinum.  The  space  between  the  two, 
the  middle  mediastinum,  contains  the  lungs  and  heart.  The  anterior 
mediastinum  is  wider  superiorly  and  inferiorly  than  in  the  centre,  and  is 
somewhat  X-shape(n  the  superior  portion  contains  the  origin  of  the  sterno- 
hyoid and  thyroid  muscles,  and  the  remains  of  the  thymus  gland.  The 
posterior  mediastinum  is  longer  than  the  anterior,  and  includes  the  oesopha- 
gus, the  larger  blood-vessels,  and  the  thoracic  duct. 

PI  l^,fig.  3,  cross-section  of  the  thorax  to  exhibit  the  course  of  the 
pleuree :  \  heart  within  its  pericardium ;  '* ',  substance  of  the  lungs ;  \  right 
pleura  arising  from  the  ribs  and  their  cartilages ;  it  bends  back  along  the 
sternum,  leaves  the  anterior  mediastinum,  \  between  it  and  the  left  pleura, 
passes  over  the  pericardium,  embraces  the  pulmonary  vessels,  passes  over 
the  lung,  bends  back  again  posteriorly,  ^  the  posterior  mediastinum  bein^ 
formed  between  it  and  the  left  pleura  as  before. 

1.  Thb  Thtioid  Body  or  Gland  is  a  large,  soft,  red  mass,  of  a  crescentic 
shape,  and  lying  on  the  trachea  and  sides  of  the  larynx.  It  cousists  of  im 
large  pyramidal  portions,  called  lateral  lobes,  connected  by  a  narrow  slip» 
the  middle  lobe  or  isthmus.  The  thyroid  body  is  surrounded  by  a  fine  tissue ; 
it  is  of  a  soft  spongy  texture,  the  cells  contaioing  a  yellow  fluids  Four 
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«rteries,  two  firom  tba  carotid  and  two  from  the  subclavian,  are  distributed 
to  it.  Its  proper  function  is  not  known,  although  some  consider  it  to  belong 
to  the  secreting  glands,  while  others  with  more  probability  suppose  it  to  be 
in  some  way  concerned  in  sanguification.  It  is  very  subject  to  enlargement 
by  disease,  constituting  the  affection  called  bronchocele  or  goitre. 

3.  Thb  TaTMus  Body  is  another  organ  of  ambiguous  character,  and  only 
in  its  higliest  state  of  development  in  the  foetus  before  birth.  It  occupies 
the  greater  portion  of  the  anterior  mediastinum,  and  after  birth  decreases, 
until  by  the  time  an  individual  arrives  at  puberty  it  will  have  almost  entirely 
disappeared.  Some  authors  suppose  its  function  to  consist  in  the  prepara- 
tion of  a  fluid,  like  chyle,  and  fitted  for  foetal  growth  before  birth,  and  before 
ehyle  can  be  formed  from  food. 


4.  Thb  Function  of  Rbspieation. 


^  The  process  of  breathing  consists  of  two  distinct  operations :  in^iratioHt 

^  by  which  the  external  atmospheric  air  is  brought  into  contact  with  the 

'^  blood  and  yields  up  oxygen,  and  expiration^  in  which  the  carbonic  acid 

^-  f<H*med  in  the  combustion  of  the  oxygen  is  exhaled  t(^ether  with  other 

^  gaseous  matters.     The  chemistry  of  breathing  is  a  consequence  of  these 

^  physical  operations. 

t^  Inspiration,  or  the  drawing  in  of  the  breath,  is  produced  by  the  expansion 

^  of  the  thorax,  by  which  a  partial  vacuum  being  effected,  the  air  rushes  into 

the  lungs  and  inflates  them.     A  subsequent  contraction  of  the  parietes  of 
t  the  thorax  will  cause  the  expulsion  of  the  air  thus  introduced.     The  glottis 

c  is  connected  with  the  pharynx,  from  which  there  are  two  ways  for  the  air 

V  to  escape  or  enter,  one  through  the  nostrils,  the  other  through  the  mouth. 

!.  It  is  more  usual,  however,  when  not  otherwise  influenced,  to  inspire  through 

{.  the  former  and  expire  through  the  latter.    At  the  instant  of  inspiration, 

I  the  thorax  enlarges  in  all  its  dimensions;  the  diaphragm  is  depressed  or 

t  drawn  down,  the  ribs  are  raised  and  drawn  outwards,  this  involving  a 

i,  protrusion  of  the  sternum.    In  expiration  all  parts  return  to  their  former 

,:  position.     The  muscles  especially  concerned   in  respiration  are,  the  dia- 

phragm, the  intercostals,  the  levatores  costarum,  the  scaleni,  the  serrati, 
the  stemo-cleido-mastoid,  longissimus  dorsi,  and  the  subclavius.  The  abdo- 
minal muscles  are  chiefly  employed  in  expiration,  but  are  assisted  by  the 
quadratus  lumborum  and  the  triangularis  sterni.  There  are,  however, 
other  muscles  concerned  in  respiration,  especially  such  as  fix  the  head, 
neck,  and  back,  for  the  better  action  of  the  first  set.  In  children,  the  abdo- 
minal muscles  are  more  especially  called  into  requisition,  as  shown  in  the 
rite  and  fall  of  the  abdomen  in  breathhog.  In  adult  males  this  rise  and  fall 
are  seen  in  the  lower  part  of  the  thorax»  while  in  women  it  is  the  upper  part 
of  the  chest  that  heaves. 

The  entrance  and  escape  of  air  are  accompanied  by  a  peculiar  sound, 
distinctly  audible  by  applying  a  stethoscope  to  the  chest.  The  normal 
sound  thus  observed  varies  materially  in  diseases  of  the  lungs  and  air 
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passages,  so  that  this  instrument  gives  invaluable  indications  as  to  the 
extent  and  nature  of  pulmonary  disease. 

Physical  and  chemical  phenomena  of  respiration.  The  tension  of  the 
gases  in  the  air  passages  of  the  lungs  varies  according  to  the  intensity  of 
respiration.  In  quiet  breathing,  this  amounts  to  ^^  ^^  tV  ^^  (he  strength  with 
which  the  blood  usually  flows  in  the  larger  arteries.  In  feeble  respiration 
the  amount  is  not  more  than  half  of  this.  These  values  increase  with  any 
obstruction  to  respiration.  The  circumference  of  the  thorax  at  the  pit  of 
the  stomach  in  full  grown  men,  amounts  during  quiet  respiration  to  from 
Ä  to  J,  rarely  yV  of  the  length  of  the  body.  Each  single  aspiration  con- 
tinues longer  than  a  contraction  of  the  heart,  and  its  duration  increases 
with  age.  The  new  born  infant  generally  respires  forty-four  times  in  a 
minute,  the  child  of  five  years  only  twenty-six.  From  fifteen  to  twenty 
years,  twenty  times,  from  twenty  to  twenty-five,  eighteen  times,  from 
twenty-five  to  fifty,  sixteen  or  eighteen  times.  A  mean  act  of  respiration, 
therefore,  in  the  adult  lasts  from  three  to  four  seconds.  These  values  are 
of  course  subject  to  considerable  variation. 

The  air  introduced  into  the  lungs  is  first  brought  to  the  temperature  of 
the  body,  whatever  be  the  temperature  of  the  external  atmosphere.  Again, 
the  air  in  the  lungs  is  saturated  with  moisture,  the  amount  dependent  upon 
the  barometric  pressure  and  the  temperature.  During  respiration  in  a  cool 
atmosphere,  the  exhaled  air  must  contain  more  moisture  than  the  atmosphere 
itself.  Consequently  the  blood  loses  more  moisture  in  winter  than  in 
summer,  this  diflerence,  however,  being  equated  by  the  greater  loss  by 
perspiration  during  the  latter  season ;  in  winter  again,  the  amount  of  urine 
discharged  is  greater.  The  amount  of  water  lost  depends  upon  the  size  of 
the  lungs.  Adult  men  between  seventeen  and  thirty-five  years  may  lose 
from  \  to  yj  pounds  in  twenty-four  hours.  The  number  of  aspirations  does 
not  seem  materially  to  afifect  the  result. 

The  composition  of  atmospheric  air  is  pretty  much  the  same  in  all 
countries  and  during  each  season  of  the  year,  the  variation  observed  being 
exceedingly  slight.  Recent  experiments  show  that  there  are  20.81  parts 
of  oxygen  and  79.10  of  nitrogen  by  volume,  and  23.01  of  oxygen  and  76.90 
of  nitrogen  by  weight.  The  amount  of  carbonic  acid  appears  subject  to 
decided  variation,  although,  under  ordinary  circumstances,  it  is  exceedingly 
slight.  The  air  over  the  sea  appears  to  contain  less  oxygen  than  that 
above  the  land  and  along  the  coast ;  and  again,  on  the  other  hand,  the  air 
contained  in  snow  is  richer  in  this  gas.  According  to  some  observers,  the 
amount  of  oxygen  in  the  air  of  high  mountains  and  deep  mines  is  less  than 
the  standard. 

A  series  of  carefully  conducted  analyses  of  expired  air  shows  that  the 
oxygen  is  in  much  less  proportion  than  in  the  atmosphere,  while  there  is  a 
large  amount  of  carbonic  acid.  This  carbonic  acid  must  therefore  have 
been  formed  in  the  system  by  the  combination  of  oxygen  with  carbon  of 
the  blood.  The  amount  of  oxygen  absorbed  is  about  23  per  cent-  The 
total  amount  of  carbonic  acid  exhaled  by  a  man  within  a  given  time  may 
be  expressed  either  by  weight  or  volume,  or  by  the  value  of  the  carbon 
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contained  in  it.  275  parts  by  weight  of  carbonic  acid  contain  75  parts  of 
carbon  and  300  of  oxygen.  In  one  hour  10.572  grammes  of  oxygen 
are  consumed,  that  is,  38.764  grammes  of  carbonic  acid  are  generated. 
This  amount  varies  greatly,  however,  with  age,  sex,  and  external  conditions. 

In  males  the  carbonic  acid  exhaled  regularly  increases  from  eight  to 
thirty  years  of  age ;  from  thirty  to  forty  it  is  stationary  ;  and  from  fifty  to 
extreme  age  it  goes  on  diminishing.  It  is  greater  in  males  than  in  females 
at  all  ages  beyond  eight  years.  In  females,  nearly  the  same  proportionate 
increase  goes  on  to  the  time  of  puberty,  when  the  quantity  abruptly  ceases 
to  increase,  and  remains  stationary  as  long  as  menstruation  continues,  again 
to  increase  when  this  ceases.  The  more  robust  the  individual,  the  greater 
is  the  amount  of  carbonic  acid  given  off. 

Although  the  volume  of  the  nitrogen  taken  into  the  lungs  remains  nearly 
the  same,  yet  there  is  a  constant  absorption  and  exhalation  of  this  gas. 
The  amount  is  somewhat  greater  in  summer  than  in  winter.  There  is 
usually  some  organic  matter  contained  in  exhaled  air,  either  chemically  or 
mechanically,  as  sulphuric  acid  is  reddened  by  being  breathed  through  for 
a  considerable  time. 

The  reaction  which  takes  place  between  the  air  and  the  blood  is  one  of 
simple  endosmose  and  exosmose.  If  the  blood  come  to  the  lungs  charged 
with  carbonic  acid,  and  is  exposed  in  their  cells  to  the  influence  of 
atmospheric  air,  which  is  a  mixture  of  oxygen  and  nitrogen,  the  carbonic 
acid  will  pass  out,  to  be  replaced  by  oxygen  and  nitrogen.  The  quantity 
of  oxygen  which  enters  will  be  much  greater  than  that  of  nitrogen,  owing 
to  the  superior  facility  with  which  oxygen  passes  through  porous  mem- 
branes. If  the  venous  blood  contain  nitrogen  as  well  as  carbonic  acid,  it 
also  will  pass  out,  to  be  replaced  by  oxygen.  The  relative  amount  of  these 
several  interchanges  of  gases  will  be  subject  to  continued  variation  from 
secondary  causes.  The  combination  of  oxygen  with  carbon,  to  form  car- 
bonic acid,  takes  place  not  only  in  the  lungs,  but  throughout  the  whole 
system,  and  this  combustion  is  attended  with  the  evolution  of  a  considerable 
amount  of  heat.  To  this  is  mainly  to  be  ascribed  the  animal  heat  of  the 
body,  which  in  man  amounts  at  a  mean  to  about  100^  F. 


VIL  ORGANS  OF  DIGESTION. 

(SPLANCHNOLOGY.) 

The  daily  wear  and  tear  of  life,  involving  the  destruction  of  life  in  indi- 
vidual atoms  of  tlie  body,  the  loss  of  matter  in  the  secretions  and  excretions, 
and  the  necessity  of  supplying  fuel  to  keep  up  the  temperature  of  the  body, 
all  require  the  constant  introduction  of  fresh  organic  matter  to  supply  the 
waste.  A  wise  providence  has  imparted  to  us  certain  sensations,  known  as 
hunger  and  thirst,  by  means  of  which  we  are  enabled  to  ascertain  when 
solid  and  liquid  food  is  required.  The  various  alimentary  substances  are 
taken  into  the  mouth  and  masticated  by  the  teeth,  then  carried  to  the 
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«lomaoh  after  haying  bean  nrisad  with  the  aalivary  «ecretioo.  Ib  tha  tt»- 
loach,  the  food  is  acted  oa  by  the  gastric  joioe,  and  redoeed  to  a  pal|»]r 
mai«  termed  chyme.  Pataiog  out  of  the  pyknie  orifice,  the  chyme  enl«n 
the  small  iDteetines,  and  after  having  been  mixed  with  the  juices  secrsted 
by  the  pancreas  and  liver,  becomes  converted  into  chyle»  and  a  residiiam. 
The  former  is  taken  up  by  the  lacteals,  and  ultimately  poured  into  the 
descending  current  of  venous  blood ;  the  latter  passes  in  the  form  of  excre- 
ment Such  are  the  general  chaiiges  which  take  place,  lo  be  osore  fuUy 
described  hereafter. 

Such  substances  are  alone  adapted  for  purposes  of  nutrition  as  eontaio 
water,  and  a  greater  or  less  amount  of  oiganic  matters  capable  of  mixing 
with  the  fluids  of  the  body.  Certain  nations,  indeed,  forced  by  custeoi  or 
by  necessity,  devour  mineral  matters,  as  the  Otomacs  and  Guamos  in 
Guinea,  who  eat  a  clay,  the  inhabitants  of  New  Caledonia,  who  mix  a 
certain  earth  with  their  food,  and  the  Laplanders,  who  in  time  of  scarcity 
consume  the  bergmehl»  tripoli,  &c. ;  but  these  contain  a  smdl  amount  of 
organic  matter,  being  composed  almost  entirely  of  the  shields  ci  infusoria. 
A  long  continued  use  of  these  substances  is,  however,  exceedingly  perni- 
cious. Proper  food  must  contain  organic  matter  in  a  form  capable  of  being 
assimilated  by  the  digestive  organs,  and  must  include  all  the  elements  of 
the  body.  For  this  reason,  starch  and  sugar  cannot  alone  sustain  life  fer  a 
great  length  of  4iroe,  owing  to  the  absence  of  the  necessary  nitrogen,  sul- 
phur, phosphorus,  and  lime ;  and  some  substances  even  which  fulfil  tbeie 
conditions  may  be  incapable  of  supporting  life.  Thus,  the  fibrins  of  the 
blood  contains  most  of  the  necessary  elements,  yet  a  dog  fed  exclusivelj 
upon  it  soon  dies.  The  same  applies  to  the  gelatine  from  boiled  cartilage 
and  bones,  tendons  and  ligaments.  A  well  regulated  alternation  in  the 
character  of  food  consumed  is  imperatively  required  by  the  system.  TIhib 
the  coagulated  white  of  egg,  when  mixed  with  other  substances,  is  exceed- 
ingly nutritious,  yet  animals  cannot  live  upon  it  exclusively  for  any  great 
length  of  time  without  danger  of  life.  The  same  principle  hdds  good  in 
respect  of  the  exclusive  use  of  meat  or  of  any  other  food. 

The  oigans  of  digestion  consist  of  an  uninterrupted  alimentary  canal 
extending  from  the  lips  to  the  anus,  and  of  numerous  glandular  bodies 
placed  along  its  track,  and  pouring  into  it  their  secretions.  This  canal  is 
in  three  portions,  a  superior,  middle,  and  inferior,  constituted  by,  first,  the 
mouth,  pharynx,  and  oesophagus ;  second,  the  stomach  and  small  intestines; 
and  third,  the  large  intestine.  The  glandular  organs  are  the  salivary  glands, 
the  pancreas,  the  liver,  and  the  spleen. 


1.    OsbeANS  OV  MaSTIOATIOIT  AKD  DMUJTlTMMi. 

h  Tna  Mouth.    The  mouth,  or  cavum  ori,  is  bounded  anteriorly  by  the 
lips,  superiorly  by  the  hard  and  soft  palate,  laterally  by  the  cheeks,  infericrly 
by  the  tongue  and  mucous  membrane  reflected  from  it  to  the  gums ;  pos- 
teriorly it  communicetes  with  the  pharynx;  this  opening  is  nasood  (h^ 
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i$$hmu$  fauciumf  is  boundad  aboy#  by  the  veium  «xul  uTnIa,  below  by  the 
tongue,  on  each  gide  by  the  arches  of  the  palate. 

The  anterior  part  of  the  palate,  or  hard  palate,  is  formed  of  the  palate 
plates  of  the  maxillary  and  palate  bones»  covered  by  mucous  membrane 
and  glands ;  the  posterior  part  of  the  palate,  or  soft  palate^  or  velum  pendu- 
lum, consists  of  a  dense  aponeurosis  and  of  several  muscles  and  glands, 
inclosed  in  mucous  membrane. 

The  cheeks  are  formed  of  mucous  membrane,  covered  by  the  buccinator 
and  a  quantity  of  fat ;  several  small  mucous  glands  lie  between  the  mem- 
brane and  this  muscle,  and  towards  the  upper  and  back  part  on  each  side 
we  perceive  the  small  opening  of  Steno's  duct 

The  lipM  are  composed  of  integuments  with  more  or  less  of  fat,  muscles, 
vessels,  nerves,  glands,  and  mucous  membrane.  The  skin  is  delicate  and 
vascular,  particularly  at  the  red  borders,  where  it  is  eontinuous  with  the 
mucous  membrane  of  the  mouth.  The  cuticle  is  continued  over  the  latter 
to  line  the  whole  cavity  as  a  very  fine  epithelium.  The  muscles  are,  the 
orbicularis  oris,  with  which  the  fibres  of  many  others  (already  described) 
intermingle.  The  arteries  of  the  lips  are  the  coronary  vessels,  assisted  by 
their  inosculations  with  branches  of  the  internal  maxillary  artery.  The 
sentient  nerves  are  derived  from  the  infra-orbital  and  dental  branches  of 
the  fifth,  and  the  nK>tor  from  the  seventh  pair.  The  labial  glands  are  very 
numerous ;  they  are  rounded  and  pale,  and  are  situated  in  the  submucous, 
loose  cellular  tissue,  at  some  distance  from  the  red  border.  The  mucous 
n^embrw^e  is  continued  from  each  lip  to  the  alveolar  processes  of  the 
maxillffi,  and  forms  in  the  centre  of  each  a  small  fold  or  fraenum ;  this  is 
larger  in  the  uji^r  than  in  the  lower  lip. 

The  mouth  is  lined  throughout  by  mucous  membrane,  which  is  continu- 
ous with  the  cutis  on  the  lips,  and  extends  posteriorly  through  the  pharynx, 
whence  it  ascends  to  line  the  nares,  the  Eustachian  tube,  and  tympanum, 
on  each  side,  and  descends  to  line  the  oesophagus  and  larynx ;  it  is  also 
continued  into  the  ducts  of  the  sublingual,  submaxillary,  and  parotid  glands ; 
as  it  is  reflected  from  one  surface  to  another,  it  forms  folds  or  fraena,  as 
between  the  lips  and  alveoli  and  beneath  the  tongue ;  at  the  sides  of  the 
fauces,  also,  it  forms  two  semilunar  folds  on  each  side,  called  the  pillars  or 
arches  of  the  palate ;  these  fokls  inclose  muscular  fibres,  which  we  shall 
examine  afterwards. 

On  looking  into  the  mouth,  either  in  the  Uving  or  dead  subject,  the 
following  objects  strike  the  attention:  inferiorly,  the  tongue  and  inferior 
teeth;  laterally,  the  cheeks;  posteriorly,  the  back  part  of  the  pharynx; 
superiorly,  the  superior  teeth,  the  hard  and  soft  palate,  from  the  centre  of 
the  latter  the  uvula,  and  from  the  sides,  the  pillars  or  arches  descending  to 
the  tongue  and  pharynx ;  in  the  recess  between  these  pillars  on  each  side, 
the  tonsils  or  amygdala  are  also  seen ;  lastly,  if  the  tongue  be  drawn  forward, 
the  epiglottis  comes  into  view, 

PI.  l^Q,  fig.  80,  cavity  of  the  mouth :  *,  palate ;  •,  velum  paJati ;  ",  uvula ; 
\  arch  of  the  palate  to  the  mucous  membrane  of  the  pharynx ;  \  arch  to  tho 
iMgue  ;  ',  tonsil ;  ',  tongue ;  ',  epiglottis,  and  beneath  this  tho  pharym 
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opened.  Fig.  81,  pharynx  opened  from  behind,  showing  the  posterior  part 
of  the  fauces ;  \  interna)  pterygoid  muscle ;  ',  stylo-pharyngean  rauscle ; 
*•*,  posterior  nares;  *,  velum  palati  with  the  uvula;  •»',  its  two  cmra 
to  the  tongue ;  between  them  the  depression  for  the  tonsils,  * ;  *,  isthmits 
faucium  ;  ",  base  of  the  tongue ;  ",  opening  of  the  larynx;  ",  posterior  waH 
of  the  larynx ;  ",  portion  of  the  trachea. 

2.  The  Tongue,  though  somewhat  triangular,  is  of  a  very  variable  shape ; 
its  base,  thick  and  broad,  is  connected  to  the  epiglottis  and  to  the  palate  by 
folds  of  mucous  membrane  (the  former  are  the  fraena  of  the  epiglottis,  the 
latter  are  the  arches  of  the  palate),  and  to  the  os  hyoides  and  inferior 
maxilla  by  muscles,  to  the  latter  also  by  a  mucous  fold,  the  fraenum  lingose ; 
the  apex  is  thin  and  unattached ;  that  portion  between  it  and  the  base  is 
named  the  body  of  the  tongue ;  all  the  upper  surface,  the  sides,  and  about 
one  third  of  its  inferior  surface,  are  covered  by  mucous  membrane,  which 
is  very  rough  superiorly,  from  the  number  of  papillae  that  project  through 
it;  anteriorly,  these  papillae  are  small,  conical,  and  connected  with  the 
terminations  of  the  nerves  of  taste ;  posteriorly  they  are  large,  round,  fungi- 
form, lenticular,  and  very  irregular ;  these  are  small  glands  which  open  on 
the  mucous  surface ;  near  the  epiglottis  these  glandular  papillae  are  ofteo 
observed  to  have  a  peculiar  arrangement,  like  the  letter  V,  the  concavity 
turned  forwards ;  these  are  of  a  conical  form,  the  apex  attached  in  a  little 
membranous  cup  or  calyx  ;  behind  the  apex  of  this  angle  a  deep  depresion 
(foramen  cceeum)  is  observable;  this  contains  some  mucous  folKcles.  A 
superficial  groove  or  raphe  runs  along  the  dorsum  or  top  of  the  tongue ;  one 
more  distinct  exists  along  the  inferior  surface;  and  a  cellulo-ligamentoos 
line  divides  it  mesially  into  two  symmetrical  portions.  This  line  is  more 
distinct  near  the  base ;  in  some  animals  it  is  very  dense  and  even  bony  ;  in 
paralysis  one  side  only  of  this  organ  is  frequently  found  affected.  The 
substance  of  the  tongue  is  composed  of  adeps  blended  with  numerous  mus- 
cular fibres  derived  from  the  stylo,  hyo,  genio-hyo-glossi,  and  lingoaln 
muscles,  and  of  many  other  fleshy  fibres  which  do  not  properly  belong  to 
any  of  these ;  two  large  arteries  (lingual)  and  six  considerable  nerves  (the 
gustatory,  the  lingual  and  the  glos3o-pharyngeal,  on  each  side)  supply  this 
organ.  The  tongue  is  not  only  the  organ  of  taste,  but  by  its  great  mobility 
it  assists  in  speech,  in  suction,  and  in  deglutition.  The  fifth  pair  of  nerves 
endow  the  tongue  with  sensation  and  with  the  sense  of  taste,  the  ninth  with 
mobility,  and  the  eighth  supply  its  base  with  sensation,  and  connect  the 
motions  of  this  organ  with  those  of  the  pharynx  and  stomach. 

PL  129,  fig.  27,  dorsum  or  top  of  the  tongue :  \  foramen  coecum;  *'*,fun. 
giform  papillae  of  the  tongue ;  "••»"•",  conical  papillae ;  *»*•*»*,  series  of  filiform 
papillae ;  *,  mucous  gland  of  the  base  of  the  tongue ;  ^**\  folds  of  the  mucoos 
membrane  to  the  epiglottis. 

PL  127, fig.  4,  hyoid  muscles  of  the  right  side:  ',  anterior;  ",  posterior 
belly  of  the  digastric  muscle  ;  *,  mylo-hyoid  muscle ;  \  stylo-hyoid  do. ; 
*,  stylo-glossus  muscle  ;  *,  stylo-pharyngeal  do. ;  ^  sterno-hyoid  do. ;  •,  omo- 
hyoid muscle ;  *,  thyro-hyoid  muscle  ;  ",  sterno-hyoid  muscle.  Fig.  7, 
muscles  of  the  tongue :  \  stylo-glossus ;  *,  hyo-glossus ;  *,  lingualis ;  *,  lower 
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end  of  the  genio-glossus ;  \  its  anterior,  and  *,  its  posterior  fasciculus ;  \  median 
line  of  the  tongue. 

3.  Thb  Teeth.  The  teeth  are  small,  hard  bones,  thirty-two  in  number 
in  the  adult,  sixteen  in  each  jaw ;  their  form  is  generally  conical,  the  apex 
in  the  alveoli.  In  each  tooth  we  distinguish  the  crown,  neck,  and  root.  The 
croum  is  external  to  the  alveolus ;  it  has  no  periosteum,  but  is  covered  by 
a  firm,  white,  vitreous  substance,  named  enamel.  The  neck  is  surrounded 
by  the  gum,  and  the  root  is  firmly  held  in  the  alveolus  by  a  mode  of  con- 
nexion called  gomphosis  ;  it  is  covered  by  the  periosteum  which  lines  the 
alveolus,  and  which  is  reflected  upon  it  from  the  point  to  the  neck.  The 
root  or  fang  of  each  tooth  is  perforated  by  a  small  hole  for  the  nutrient 
nerve  and  vessels.  The  teeth  are  divided  into  three  classes,  the  incisores, 
the  canini,  and  the  molares. 

The  incisores  are  four  in  each  jaw.  The  crown  of  these  is  sharp  and 
wedge-shaped,  convex  before,  and  thickly  covered  with  enamel.  The  neck 
is  constricted,  and  the  root  is  conical,  but  flattened  on  each  side.  Those 
in  the  upper  are  stronger  and  larger  than  those  in  the  lower  jaw ;  the 
former  are  broader ;  their  edge  is  like  a  chisel,  cut  off  posteriorly ;  the  latter 
are  more  vertical,  and  bevelled  off  anteriorly ;  they  are  not  so  sharp  as 
those  in  the  upper  jaw ;  their  roots  are  larger.  The  middle  incisors  in  the 
upper  jaw  are  much  larger  than  the  lateral,  but  in  the  lower  the  lateral  are 
a  little  larger  than  the  middle. 

Thp  canine  teeth,  or  cuspidati,  are  two  in  each  jaw,  or  one  on  each  side 
of  the  lateral  incisors.  The  crown  is  conical,  a  little  blunt,  convex  before  ; 
their  root  is  single,  but  very  long,  and  larger  than  those  of  the  incisors, 
flattened  at  the  sides,  and  grooved.     Their  alveoli  are  often  very  prominent. 

The  grinders,  or  molares,  are  twenty  in  number,  ten  in  each  jaw.  The 
crown  of  these  is  broad  and  irregular ;  the  roots  are  more  or  less  divided. 
The  two  first  molars  on  each  side  in  each  jaw  are  called  hicuspidati,  and 
are  of  an  intermediate  size  between  the  canine  and  posterior  molars. 
They  have  only  two  tubercles  on  the  crown,  which  is  raflier  round.  The 
fangs  in  some  are'  single,  but  usually  double  ;  the  lower  are  smaller  than  the 
upper,  and  the  tubercles  on  the  crowns  are  not  so  deeply  separated.  The  first 
lower  bicuspid  frequently  wants  the  inner  tubercle,  and  resembles  a  canine. 
The  posterior  grinders  are  the  true  molars  or  multicuspidati,  three  on  each 
side  in  each  jaw.  These  are  large ;  the  crown  is  somewhat  square,  has  four,, 
and  sometimes  five  tubercles ;  the  neck  is  thick  and  round ;  the  root  has 
three  or  four  divisions,  and  each  is  perforated  by  a  small  hole.  The 
crowns  of  the  lower  are  rather  larger  than  those  of  the  upper ;  the  latter 
are  vertical,  but  the  former  are  inclined  a  little  inwards.  The  fangs  of  the 
lower  are  usually  two,  but  very  broad  and  strong,  placed  anteriorly  and 
posteriorly,  often  much  curved,  flattened  before  and  behind,  grooved  and 
often  bifid.  The  first  and  second  upper  have  usually  three  roots,  one 
internal,  two  external ;  sometimes  they  have  four.  The  first  molar  is  gene- 
rally the  largest ;  the  last,  or  dens  sapientiss,  is  the  smallest ;  its  crown  is 
short,  and  has  only  three  tubercles,  two  external  and  one  internal.  The 
root,  though  often  sin^e,.  is  grooved,  and  sometimes  presents  three  partial 
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divisions  in  the  upper  and  two  in  the  hwtft.  These  last  teeth,  hoWBter, 
are  very  variable  as  to  size  and  other  characters,  and  oceasionftlly  are  ttol 
protruded,  particularly  in  the  upper  jaw. 

Every  tooth,  when  divided,  presents  an  etiemal  sheH  or  corten,  and  a« 
internal  cavity  which  extends  beneath  the  crown,  partly  correspotiding  to  it 
in  form,  and  contracts  as  it  descends  through  the  root  into  a  fine  tube,  wtmh 
ends  in  a  minute  foramen.  In  the  young  and  growing  toöth  this  eaviCy  is 
large,  and  contains  a  soft,  vascular  pulp  or  bulb ;  in  the  course  of  tkne  k  k 
much  diminished  by  surrounding  osseous  or  ivory  deport,  and  in  the  adiril 
or  aged  contains  little  more  than  a  vascular  lining  membrane.  The  walls 
of  this  cavity,  though  very  firm,  are  perforated  by  numerous  minote  pores, 
which  lead  into  the  Solid  texture  of  the  tooth.  The  substance  of  a  tooth 
consists  of  three  elements  :  enamel,  ivory  or  dentine,  and  cnista  petrosa  or 
cement.  The  enamel  covers  the  crown ;  the  ivory  forms  the  greater  por- 
tion of  the  body  and  root ;  and  the  crusta,  in  the  form  of  a  thin  lantiiia, 
invests  the  root  only,  though,  according  to  some,  it  is  also  prolonged  over 
the  crown  and  enamel. 

The  teeth  make  their  appearance  at  a  very  early  age  of  the  foetus; 
although  requiring  a  long  time  for  their  full  development ;  it  is  not  tili  tito 
sixth  or  seventh  month  after  birth  that  the  two  middle  incisors  of  the  lower 
jaw  come  out.  The  remaining  incisors  follow  at  intervals  of  from  four  to 
six  weeks ;  first  the  two  median  upper  ones ;  then  the  two  exterior  lower» 
and  lastly  the  two  exterior  upper.  The  upper  and  lower  anterior  molais  of 
each  side  of  the  jaw  next  make  their  appearance,  fWlowed  by  the  eanines, 
and  finally  by  the  posterior  molars.  At  the  end  of  the  second  year  the 
child  has  twenty  teeth.  These  are  called  milk  teeth,  from  making  tfaeff 
appearance  during  the  period  of  suckling.  The  incisive  and  canine  milk 
teeth  are  smaller  than  the  permanent;  the  posterior  molars  on  the  other 
hand  are  larger.  About  the  seventh  year  the  milk  teeth  fail  out  and  are 
replaced  by  the  permanent,  in  nearly  the  same  order  as  that  of  their  fint 
appearance.  After  all  the  incisors  are  changed,  the  anterior  and  posterior 
temporary  molars  are  successively  shed,  and  replaced  by  the  permaiiMC 
bicuspids ;  the  canines  are  not  changed  before  the  tenth  or  eleventh  ymt. 
After  the  twelfth  or  thirteenth  the  second  permanent  molars  appear,  and 
the  last  or  dentes  sapientise  (wisdom  teeth)  seklom  before  eighteen  or 
twenty,  and  oocasionally  at  a  moiih  later  ptAiod. 

PL  12S,  ßg.  18,  the  teeth  of  both  jawsflrom  before.  Fig.  19,  do,  fro« 
the  side.  Fig.  30,  the  lower  jaw  of  a  cfriid  four  }^ar9  old  with  the  mHfc 
teeth  and  their  sockets.  Fig,  31,  the  iame  for  the  upper  jaw.  Figt,  n 
and  23,  upper  and  lower  jaw  opened,  with  the  mitk  and  pennMeot  teeth  m 
their  sockets  or  alveoli.  Fig.  24,  dental  sac  «f  a  mÜk  tooth  with  its  Tesnin 
FHg.  25,  do.  of  a  permanent  tooth.  F%g.  26,  vertical  seotioii  of  the  toeA 
cavity  contained  by  the  sac.  Fig.  87  a-tf,  the  teelh  of  the  right  «fiptr  j«sr 
of  a  fbtus  of  about  eight  months.  Fig.  ^ct^,  leetb  of  a  newbem  cUU. 
Fig.  29a-^,  teeth  of  a  child  of  four  years.  Fig.  Mi  sMoad  ait  of  ttppar 
jaw  teeth  of  a  four  years'  oH  ehHd  seen  frmt  wiCMtk  Fig.  tl,  d^  frwÄ 
below.  Fig.  82,  teeth  of  a  child  at  serpen  y0af«:  A»  ttüHt  «seffa^  B;  pmh 
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manent  teetii.    Flg.  88,  teeth  of  a  grown  man.    JP^.  84,  the  posterior 
molar  or  wisdom  teeth. 

4.  Thb  Palat«.  The  palate  is  composed  anteriorly  of  the  palatine  pro- 
cesses of  the  superior  maxillary  and  palatine  bones,  covered  above  by  the 
mncous  membrane  of  the  nose,  and  below  by  the  lining  membrane  of  the 
month.  This  portion  is  the  hard  palate,  and  separates  the  mouth  from  the 
nose.  Behind  it  is  a  membranous  portion  called  the  soft  palate,  which  par- 
tially separates  the  mouth  from  the  upper  part  of  the  pharynx.  The  por- 
tion  of  the  lining  membrane  of  the  mouth  which  covers  the  hard  psJate 
has  a  hard  cartilaginous  feeling,  and  is  not  so  sensitive  as  the  other  parts. 
It  has  a  ridge  in  its  centre  just  below  the  middle  palatine  suture,  and  from 
each  side  there  are  transverse  ridges  extending  to  the  alveolar  processes. 
This  arrangement  is  more  evident  anteriorly.  Beneath  this  membrane, 
espcN^ially  at  its  posterior  part,  the  muciparous  glands  are  very  abundant 
and  dose  set. 

The  soft  palate,  velvm  pahOi,  is  eontinuotts  with  the  posterior  margin  of 
the  hard  palate,  and  is  stretched  across  the  back  part  of  the  mouth  from 
one  side  to  the  other  and  obliquely  downwards  and  backwards.  Its  free 
inferior  margin  ofiers  in  its  centre  a  projection  about  half  an  inch  or  more 
in  length,  and  called  the  uwila.  Prom  each  side  of  the  latter  there  proceed 
two  crescentic  doublings  of  the  Nning  membrane  of  the  mouth  called  the 
lateral  half  archoei  of  the  palate.  Of  these  the  anterior  is  the  more  distinct. 
The  tonsils  are  contained  in  the  depression  between  these  two  duplicatures. 

The  muscks  of  the  palate  are,  first,  the  constrictor  istkmi  faucium,  arising 
from  the  middle  of  the  soft  palate,  and  inserted  into  the  side  of  the  tongue 
near  its  root.  It  tends  to  close  the  opening  between  the  mouth  and  the 
pharynx.  Second,  the  palato-pharyngeus,  a  small  fasciculus  within  the 
duplicature  forming  the  posterior  lateral  half  arch.  Extending  between  the 
soft  palate  and  the  pharynx,  H  serves  to  draw  the  former  downwards. 
Third,  the  cireumßexm  or  tensor  palati  behind  the  pterygoid  process  of  the 
sphenoid  bone.  It  spreads  out  or  extends  the  palate.  Fourth,  the  levator 
palati  on  the  inner  side  of  the  last.  It  arises  from  the  point  of  the  petrous 
bone,  and  attached  to  the  soft  palate,  draws  it  upwards.  Fifth,  the  axygos 
uvuke,  in  the  centre  of  the  soft  palate  and  of  the  uvula.  It  arises  from  the 
posterior  pointed  termination  of  the  middle  palatine  suture,  and  serves  to 
draw  the  uvula  upwards,  and  to  diminish  the  vertical  breadth  of  the  soft 
palate. 

PL  197,  ßg.  5,  muscles  of  the  palate  and  posterior  side  of  the  pharynx : 
',  levator  palati ;  ^  tensor  palati ;  ^^  asygos  uvutee ;  \  giosso-palatine  mus- 
cle ;  \  constrictor  isthmi ;  \  posterior  crico-arytenoid  muscle ;  ^  transverse 
and  oblique  arytenoid  muscles.  J^.  6,  palatine  muscles;  \  external 
pterygoid;  •,  levator  palati;  ••*,  tensor  palati;  *,  azygos  uvul»;  •,  upper 
end  of  the  constrictor  isthmi. 

5.  Glahds  op  tbb  Mouth.  The  principal  glands  of  the  mouth  are  for 
the  purpose  of  secreting  saliva,  a  substance  essentid  to  the  proper  mastioa^ 
tion,  deglutition,  and  digestion  of  food.  They  consist  of  the  parotid,  the 
submaxillary,  and  the  sublingual. 
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The  parotid  gland  is  the  largest,  and,  like  the  rest,  of  a  pink  color,  b 
fills  up  the  cavity  on  the  side  of  the  head  between  the  mastoid  process  and 
the  ramus  of  the  lower  jaw,  extending  beyond  the  edge  of  the  latter,  so  as 
to  cover  the  posterior  margin  of  the  masseter  muscje.  It  reaches  verticsJlj 
downwards  from  the  zygoma  above  to  the  angle  of  the  jaw  below.  It  has 
no  appropriate  capsule,  but  is  covered  by  the  processes  from  the  saperficial 
fascia  of  the  neck.  Its  duct,  called  the  duct  of  Steno,  traverses  the  outer 
face  of  the  masseter  muscle,  in  a  line  drawn  from  the  lobe  of  the  ear  to  the 
tip  of  the  nose.  It  is  about  the  sise  of  a  crow-quill,  and  perforates  the 
posterior  part  of  the  buccinator  muscle  so  as  to  have  its  oral  orifice  opposile 
the  second  large  molar  tooth  of  the  upper  jaw.  A  small  accessory  giaod 
is  sometimes  found  between  this  duct  and  the  zygoma. 

The  submaxillary  gland  is  about  one  third  the  size  of  the  parotid,  and  is 
so  situated  as  to  be  bounded  externally  by  the  body  of  the  lower  jaw, 
superiorly  by  the  mylo-hyoid  muscle,  and  inferiorly  by  the  tendon  of  the 
digastric.  Its  duct  (ductus  Whartonianus)  terminates  by  a  small  projeetiag 
orifice  on  the  anterior  margin  of  the  frsenum  of  the  tongue. 

The  sublingual  gland  is  an  oblong  body,  visible  on  turning  up  the  tongae, 
where  it  is  seen  as  a  projecting  ridged  substance  on  the  under  surface  of 
the  tongue.  Instead  of  a  single  excretory  duct,  it  has  several,  sonoetimes 
twenty.  Occasionally,  several  of  them  are  collected  into  one  or  two  prin- 
cipal trunks  {ductus  Riviniani),  which  open  either  directly  into  the  naoatk 
or  into  the  duct  of  Wharton.  The  position  of  the  salivary  glands  is  such 
that  they  are  pressed  upon  during  mastication,  by  which  means  their 
salivary  secretion  is  expressed.  All  consist  of  a  congeries  of  smaller  glands 
or  lobes  and  lobules.  The  arteries  which  supply  them  are  branches  from 
the  external  carotid.  Their  nerves  come  from  the  fifth  pair,  and  from  the 
portio  dura. 

The  tonsUSi  or  amygdala,  situated  one  on  each  side,  between  the  half 
arches  of  the  palate,  constitute  a  series  of  mucous  glands  of  irr^ular  figure. 
They  are  very  vascular,  and  secrete  a  viscid  fluid,  which  serves  to  lobricale 
the  food  in  its  downward  passage. 

PL  129,  fig.  29,  salivary  glands:  ',  sterno-cleido-mastoid ;  *,  masseter 
muscle ;  ',  parotid  gland ;  \  accessory  parotid ;  \  single  glandules  distri- 
buted about  its  duct  near  the  end ;  *,  genio-glossus ;  \  mylo-hyoid ;  ',  exter- 
nal, *,  internal  portion  of  the  submaxillary  gland ;  '*,  ductus  Whartoni ; 
",  upper  maxillary  ganglion ;  ",  sublingual  gland. 

6.  The  Pharynx  is  a  -lai^e  membranous  cavity,  placed  between  the 
cervical  vertebrae  and  the  posterior  part  of  the  nose  and  mouth.  By  means 
of  numerous  attachments  on  all  sides,  it  is  prevented  from  cdlapsing,  and 
it  is  drawn  up  and  down  in  the  movements  of  the  tongue  and  larynx.  It 
consists  of  three  coats,  an  external,  formed  by  three  muscles,  the  constrk- 
tores  pharyngis,  inferior  medius,  and  superior  ;  an  intermediate  pharyngeal 
aponeurosis ;  and  the  internal  or  lining  mucous  membrane.  This  mucous 
membrane  is  continuous  with  that  of  the  mouth,  nares,  and  Eustachian 
tube,  and  is  continued  inferiorly  as  a  lining  to  the  larynx  and  trachea  in  finont 
and  to  the  oesophagus  behind.  It  is  studded  with  numerous  mucous  glands. 
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On  opening  the  pharynx  from  behind,  we  may  observe  seven  aperlurett 
leading  from  it  in  different  directions  :  in  the  upper  or  nasal  portions  there 
are  the  two  posterior  nares,  and  on  the  side  of  each  of  these  there  i^  the 
opening  of  the  EuMachian  lube  ]  below  the  velum  palati  there  is  the  isthmua 
faucium  or  posterior  opening  of  the  mouth ;  below  and  behind  the  tongue 
is  the  opening  of  the  glottis ;  and,  lastly,  we  have  the  termination  of  the 
pharynx  in  the  cesophagus. 

7.  The  CEaopBAGua  is  the  tube  in  front  of  the  spine,  and  behind  the 
trachea,  which  conducts  food  from  the  pharynx  to  the  stomach.  When 
inflated,  it  is  of  cylindrical  shape,  about  an  inch  in  diameter,  and  nine  or 
ten  inches  long,  widening  towards  the  stomach.  Like  the  pharynx,  it  con- 
sists of  three  coats,  an  external  or  muscular,  a  middle  or  aponeurotic,  and 
an  internal  or  mucous. 

S.  Phvöiology  of  Maötjcation  and  Deglutition.  The  first  step  in  the 
reduction  of  food  taken  into  Che  mouth  is  its  mastication,  and  the  addition 
of  salivary  matter  to  the  divided  particles.  Mastication  evidently  is  of  great 
importance  in  preparing  the  substances  to  be  afterwards  operated  on  for  the 
action  of  their  solvent;  and  it  exactly  corresponds  with  the  trituration  to 
which  the  chemist  would  submit  any  solid  matter,  that  he  might  present  it 
in  the  most  advantageous  form  to  a  digestive  menstruum.  The  com|.>lete 
disintegration  of  the  aUmentary  matter,  therefore,  is  of  great  consequence ; 
and,  if  imperfectly  effected,  the  subsequent  processes  are  liable  to  derange- 
ment. This  derangement  we  continually  meet  with;  for  there  is  not,  per- 
haps, a  more  frequent  source  of  dyspepsia  (difficult  digestion)  than  imperfect 
mastication,  whether  resulting  from  the  haste  with  which  food  is  swallowed, 
or  from  the  want  of  the  proper  instruments.  The  disintegration  of  the  food, 
by  mechanical  reduction,  is  manifestly  aided  by  insalivation  ;  it  is  doubtful, 
however,  to  what  degree  the  saliva  has  any  chemical  effect  upon  it* 

When  the  reduction  of  the  food  in  the  mouth  has  been  sufficiently  accom- 
plished, it  is  carried  into  the  oesophagus  by  the  action  of  deglutition.  The 
ßrM  stage  in  the  process  is  the  carrying  back  of  the  food  until  it  has  pa.ssed 
the  anterior  palatine  arch  ;  this,  which  is  effected  by  the  approximation  of 
the  tongue  and  palate,  is  a  purely  voluntary  movement.  In  the  second 
stage  the  tongue  is  carried  still  further  backwards,  and  the  larynx  is  drawn 
forwards  under  its  root,  so  that  the  epiglottis  is  pressed  down  over  the  rima 
glottidis.  The  muscles  of  the  anterior  palatine  arch  contract  after  the 
morsel  has  passed  it,  and  assist  its  passage  backwards;  these,  with  the 
tongue»  cut  off  completely  the  communication  between  the  fauces  and  the 
mouth.  At  the  same  time,  the  muscles  of  the  posterior  palatine  arch  con- 
tract in  such  a  manner  as  to  cause  the  sides  of  the  arch  to  approach  each 
other  like  a  pair  of  curtains,  so  that  the  passage  from  the  fauces  into  the 
posterior  nares  is  nearly  closed  by  them;  to  the  cleft  between  the  approxi* 
mated  sides  the  uvula  is  applied  like  a  valve.  A  sort  of  inclined  plane, 
directed  obliquely  downwards  and  backwards,  is  thus  formed,  and  the  mor- 
sel slides  along  it  into  the  pharynx,  which  is  brought  up  to  receive  it.  Some 
of  these  acts  may  be  performed  voluntarily,  but  the  combination  of  the 
whole  is  instinctive.     The  third  stage  of  the  process,  the  propulsion  of  ih« 
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food  down  the  oesophagus,  then  commences.  This  is  accomplished  in  the 
upper  part,  by  means  of  the  constrictors  of  the  pharynx  ;  and  in  the  lower, 
by  the  muscular  coat  of  the  oesophagus  itself  When  the  morsels  are  small, 
and  are  mixed  with  much  fluid,  the  undulating  movements  from  above 
downwards  succeed  each  other  very  rapidly ;  this  may  be  well  observed  in 
horses  whilst  drinking ;  large  morsels,  however,  are  frequently  some  time 
in  making  their  way  down.  Each  portion  of  food  and  drink  is  included  in 
the  contractile  walls,  which  are  closely  applied  to  it  during  the  whole  of  its 
transit.  The  gurgling  sound  which  is  observed  when  drink  is  poured  down 
the  throat  of  a  person  in  articulo  mortis  is  due  to  the  want  of  this  contrac- 
tion. The  whole  of  the  third  stage  is  completely  involuntary.  The  usual 
peristaltic  movements  of  the  oesophagus  are  reversed  in  vomiting ;  and  this 
reversion  has  been  observed  even  after  the  separation  of  the  stomach  from 
the  oesophagus,  as  a  consequence  of  the  injection  of  tartarized  antimony  into 
the  veins.  At  the  point  where  the  oesophagus  enters  the  stomach,  the 
cardiac  orifice  of  the  latter,  there  is  a  sort  of  sphincter,  which  is  usually 
closed.  This  opens  when  there  is  a  sufficient  pressure  on  it,  made  by  accu- 
mulated food ;  and  afterwards  closes,  so  as  to  retain  the  food  in  the  stomach. 
The  opening  of  the  cardia  is  one  of  the  first  acts  which  take  place  in  vomit- 
ing. When  the  sphincter  is  paralysed  by  the  division  of  the  pneumogastric 
nerve,  the  food  regurgitates  into  the  oesophagus. 


2.  Organs  of  Assimilation. 

The  organs  concerned  in  digesting  the  food,  after  it  has  been  masticated 
and  swallowed,  are  the  stomach  and  intestines,  assisted  by  various  glands. 

We  shall  precede  the  detailed  description  of  the  viscera  of  the  abdomen, 
by  a  brief  reference  to  its  regions,  as  established  by  authors.  The  abdomen 
is  the  largest  cavity  in  the  body ;  it  is  of  an  oval  form  ;  its  capacity,  and  in 
some  degree  its  figure,  difier  at  different  ages,  and  in  difierent  subjects ;  it  b 
bounded  superiorly  by  the  diaphragm,  anteriorly  and  laterally  by  the  abdomi- 
nal  muscles,  inferiorly  by  the  true  and  false  pelvis,  and  posteriorly  by  the 
lumbar  vertebrae,  the  crura  of  the  diaphragm,  and  the  psose  and  the  quadrati 
lumborum  muscles.  Although  the  expression  "  cavity  of  the  abdomen  "  is 
in  common  use,  it  is  not  correct ;  for  during  life  there  is  no  cavity,  as  the 
diaphragm  and  abdominal  muscles,  by  their  alternate  action,  keep  up  such  a 
constant  and  uniform  pressure  on  the  viscera,  that  these  and  the  parietes 
are  always  in  perfect  contact.  The  abdomen  contains  the  peritonaeum  and 
the  organs  of  digestion  ;  the  kidneys,  renal  capsules,  and  ureters ;  also  the 
lacteals  or  absorbent  vessels,  with  their  glands,  and  the  thoracic  duct,  the 
sympathetic  nerves,  the  aorta,  vena  cava,  and  the  numerous  branches  of 
these  vessels.  The  abdomen  is  generally  divided  by  writers  into  nine,  but 
by  some  into  twelve  regions ;  by  drawing  two  transverse  lines,  one  between 
the  extremities  of  the  cartilages  of  the  ninth  or  tenth  ribs,  and  the  other 
between  the  anterior  superior  spinous  processes  of  the  ossa  ilii,  we  may 
define  three  regions :  the  epigastric  above,  the  umbilical  in  the  middle,  and 
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the  hypogastric  below ;  and  then,  by  drawing  a  vertical  line  on  each  side, 
from  the  extremity  of  the  eighth  or  ninth  rib  to  the  centre  of  Poupart's  liga- 
ment, or  a  little  external  to  it,  we  shall  subdivide  each  of  these  regions  into 
three  parts :  the  three  divisions^  of  the  epigastric  region  are  the  epigastrium, 
or  scrobiculus  cordis,  in  the  centre,  and  the  right  and  left  hypochondriac 
regions,  on  either  side.  The  epigastrium  is  immediately  below  the  ensiform 
cartilage,  and  the  hypochondriac  regions  are  covered  by  the  false  ribs ;  the 
lateral  portions  of  the  umbilical  division  are  the  lumbar  region^  ;  the  middle 
of  the  hypogastric  region  is  the  hypogastrium ;  and  the  lateral  i)ortions  are 
the  iliac  regions.  The  lower  part  of  the  hypogastrium  is  called  by  some  the 
pubic  region,  and  the  lower  part  of  each  iliac  division  is  called  inguinal 
region,  or  more  properly  spermatic  (the  term  inguinal  being  commonly 
applied  to  the  upper  and  anterior  part  of  the  thigh),  and  contains  the  iliac 
vessels,  and  in  the  male  the  spermatic  cord,  and  in  the  female  the  round 
ligament  of  the  uterus.  These  divisions  are  somewhat  arbitrary,  there 
being  no  natural  or  fixed  boundaries  to  these  several  compartments. 

1.  The  Stomach.  The  stomach  is  the  most  dilated  portion  of  the  alimen- 
tary canal,  its  capacity,  however,  being  very  variable.  It  is  placed  between 
the  oesophagus  and  the  duodenum,  continuous  with  both,  and  is  held  in  its 
place  in  the  abdomen  by  the  omentum  and  cesophagus.  When  distended, 
the  stomach  exhibits  a  somewhat  conical  figure,  the  base  to  the  left  side,  the 
apex  to  the  right,  the  intermediate  i)ortions  being  somewhat  curved.  It 
then  presents  two  extremities,  the  left  and  the  right ;  two  orifices,  the  car- 
diac and  pyloric ;  two  surfaces,  an  anterior  and  a  posterior ;  and  two  edges, 
the  lesser  or  concave,  and  the  greater  or  convex.  The  left,  or  splenic 
extremity,  is  very  large ;  the  right,  or  pyloric,  is  much  smaller,  being  cylin- 
drical and  convoluted  like  an  intestine,  and  is  distinguished  from  the  duode» 
num  by  the  circular  contraction  of  the  pylorus,  to  the  left  of  which  the 
stomach  is  often  found  dilated  towards  the  convex  border,  into  a  little  sinus 
called  antrum  pylori.  The  cardiac  oesophageal  orifice  is  the  highest  point 
of  the  stomach,  and  is  connected  to  the  diaphragm  by  the  peritonaeum.  The 
pyloric  orifice  is  between  the  stomach  and  the  duodenum.  It  lies  to  the 
right  side  of  the  spine,  and  is  usually  in  contact  with  the  liver  and  gall 
bladder.  The  anterior  surface  of  the  stomach  is  below  the  xiphoid  carti- 
lage, looking  upwards  and  forwards.  The  posterior  surface  looks  back- 
wards and  downwards,  forming  the  front  of  the  bag  of  the  omentum.  The 
lesser,  or  concave  edge,  looks  backwards  and  upwards  towards  the  spine. 
The  greater,  or  convex  edge,  looks  forwards  and  downwards  towards  the 
colon. 

The  stomach  is  composed  of  three  proper  tissues :  a  serous,  a  muscular, 
and  a  mucous.  These  are  connected  together  by  laminae  of  cellular  mem- 
brane. The  serous  or  peritonceal  coat  is  derived  from  the  lamina  of  the 
lesser  omentum,  separating  at  the  lesser  curvature,  and  uniting  along  the 
convex  edge  to  form  the  great  omentum.  It  does  not  adhere  throughout, 
but  leaves  spaces,  allowing  the  distension  of  the  stomach  and  the  passage  of 
blood-vessels.  The  muscular  com  consists  of  three  coats ;  the  first,  or  super- 
ficial, is  longitudinal,  continued  from  the  longitudinal  fibres  of  the  oesopha 
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gus,  and  extending  towards  the  duodenum.  The  seocmd  layer  oonaists  of 
fibres  running  circularly  in  nearly  parallel  rings,  beginning  at  the  left 
extremity.  The  third  set  of  fibres  take  a  very  irregular  or  oblique  directioi^ 
and  appear  as  a  continuation  of  the  circular  fibres  of  the  oesophagus.  The 
internal  or  mucous  coat^  also  called  villous,  from  its  velvety  appearaaoe,  if 
continuous  with  that  lining,  the  oesophagus,  and  duodenum.  When  fresk 
and  healthy,  it  is  of  a  rosy  or  pinkish  color.  It  is  iJways  thrown  into  folds  or 
wrinkles,  sovae  of  which  are  nearly  parUlei  to  the  long  axis  of  the  stomach, 
and  thus  permit  the  distension  of  this  organ ;  other  folds  interaeot  these,  so 
as  to  cause  an  areolated  appearance.  At  the  cardiac  orifice  this  membraae 
is  folded  longitudinally,  and  somewhat  festooned.  Coiresponding  to  the 
pylorus  is  a  circular  fold,  with  a  small  aperture  in  the  centre,  the  pyhrk 
vahe,  encircled  by  a  strong  band  of  sphincter  fibres ;  during  life,  whea  the 
sphincter  acts,  it  can  efiectually  separate  the  stomach  from  the  intestiae. 
When  the  stomach  and  duodenum  are  iafiated  and  dried,  the  valve  wiH  be 
seen  to  present  an  appearance  not  unlike  that  of  the  iris.  On  carefully 
cleaning  the  inside  of  the  stomach  from  all  mucus,  it  will  exhibit  numeroos 
projecting  papillae,  and  betwe^i  them  small  pits  or  depressions,  studded  with 
minute  holes.  These  pits  are  more  or  less  circular,  and  most  distinct 
towards  the  pyloric  orifice ;  they  secrete  the  gastric  juice,  the  mucus  being 
probably  furnished  by  the  papillae. 

The  stomach  is  freely  supplied  with  blood  fipom  the  cceliac  axis;  the 
coronary  and  epiploic  arteries,  with  the  vasa  brevia,  inclose  it  in  a  network 
of  inosculation.  The  numerous  large  veins  enter  into  the  portal  system. 
The  eighth  nerves  expand  on  its  surface,  and  form  a  plexus  round  the  car- 
diac orifice.  Numerous  nerves  also  are  derived  from  the  sc^ar  plexus  of  the 
sympathetic. 

The  mucous  coat  of  the  stomach  secretes  the  pecutiar  anti-putrescent  and 
powerfully  solvent  liquid  known  as  the  gastric  juice.  By  its  action,  aided 
by  the  temperature  of  the  body  and  the  motion  of  the  stonrmch,  food  intro- 
duced through  the  oesophagus  is,  after  a  time,  converted  into  a  grey  pulpy 
mass  termed  chyme.  It  is  probable  that  the  saliva  (mixed  with  which  the 
food  comes  to  the  stomach)  performs  an  important  part  in  the  operation  of 
digestion. 

2.  The  Duodenum  is  the  next  portion  of  the  alimentary  canal.  It  is  so 
named  from  its  length  (from  eight  to  nine  inches),  being  about  equal  to  the 
'breadth  of  twelve  fingers.  This  is  the  first  and  shortest,  but  most  dilatable 
division  of  the  small  intestine ;  it  extends  from  the  pylorus  to  the  root  of  the 
mesentery,  where  the  jejunum  commences.  The  superior  transverse  portion 
ascends  from  the  pylorus  backwards  and  to  the  right,  where  it  makes  a  sad- 
den or  acute  turn,  and  the  middk  or  perpendicular  portion  then  descends  i& 
front  of  the  right  kidney  as  low  as  the  third  lumbar  vertebra ;  here  it  makes 
a  second  turn,  from  which  the  inferior  transverse  portion  extends  obliquely 
across  the  spine.  The  biliary  and  pancreatic  ducts  perforate  the  inner  side 
of  the  perpendicular  division  of  the  duodenum.  These  pass  through  its 
coats  very  obliquely,  and  open  into  the  intestine^  sometimes  separately« 
sometimes  together,  on  a  small  papilla  opposite  the  inferior  aogie.  In  tht 
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duodenum,  the  process  of  digestion  is  coasted ;  the  chyme  is  mixed  with 
the  biliary  and  pancreatic  juices,  and  a  separation  takes  place  between  the 
chyle  and  the  excrementitious  matter. 

3.  Thb  Jejunum  and  Ileum  Intestines  are  partly  concealed  by  the 
omentum.  There  is  no  exact  division  between  these  two  portions,  the 
upper  two  fifths  being  named  jejunum,  and  placed  higher  in  the  abdo- 
men than  the  remaining  ileum.  From  the  duodenum  the  jejunum  first 
passes  forwards  and  to  the  left  side ;  it  then  descends  into  the  middle  of  the 
abdomen,  is  folded  upon  itself  over  and  over  again,  extending  into  various 
regions  ;  fin  illy,  the  terminating  portion  of  the  ileum  rises  out  of  the  pelvis 
firom  left  to  right,  and  joins  the  ccecum  at  an  acute  angle  convex  upwards. 
This  portion  of  the  intestinal  tract  is  well  supported  by  the  mesentery,  so 
that  while  possessing  sufficient  freedom  of  motion,  and  the  power  of  accom- 
modating itself  to  the  various  displacements  produced  by  muscular  action, 
it  is  securely  tied  in  its  place. 

The  large  intestine,  fVom  four  to  five  feet  long,  is  divided  into  coecum, 
colon,  and  rectum.  It  difiers  from  the  small,  not  only  in  size  but  in  being 
cellular  or  sacculated  when  distended;  small  processes  too,  appetutices 
epiphiccBf  are  attached  to  it.  Three  strong  longitudinal  muscular  bands 
may  be  observed,  puckering  it  and  causing  the  cellular  appearance. 

The  c(Bcum,  or  capiä  coli,  is  a  cul  de  sac  in  the  right  iliac  fossa,  which  it 
nearly  fills.  It  joins  the  colon  at  an  obtuse  angle,  although  there  is  no 
exact  limit  between  them.  On  its  external  surface  there  are  three  irregular 
protuberances,  one  anteriorly  and  the  other  posteriorly.  The  appendix 
vermiformis  proceeds  from  the  left  side  of  the  lower  and  posterior  part ; 
this  is  a  small  tortuous  cul  de  scu)  about  the  size  of  a  goose  quill,  and  may 
be  considered  as  representing  the  more  highly  developed  ccecum  of  other 
animals.  The  ileum  joins  the  left  or  inner  side  of  the  coecum  at  an  acute 
angle,  its  mucous  coat  protruding  into  the  cavity  of  the  coecum  to  form 
two  valves.  The  inferior  or  iHo-cmcal  valve  is  the  larger ;  it  secures  the 
ileum  against  regurgitation  from  the  ccBcum ;  the  superior  or  ilio-colic  valve 
is  smaller  and  prevents  regurgitation  from  the  colon.  These  two  valves 
are  united  at  their  commissures  or  extremities,  and  from  each  commissure  a 
fold  is  continued  round  on  the  inner  side  of  the  ccecum ;  these  folds  are  the 
fr<Bna  or  retinacmla  of  the  valves. 

4.  The  Colon  extends  from  the  CGBCum  to  the  rectum  ;  it  is  divided  into 
four  portions.  The  right  or  ascending  colon  extends  from  the  ccecum  to 
the  inferior  surface  of  the  right  lobe  of  the  liver.  The  transverse  arch  of 
the  colon  turns  off  at  a  right  angle  from  the  lasty  and  extends  tortuously 
from  the  gall  bladder,  transversely  as  far  as  the  sfJeen  in  the  left  hypo- 
chondrium.  The  hft  or  descending  colon  extends  from  the  spleen  to  the 
iliac  region  behind  the  small  intestines,  and  the  sigmoid  flexure  or  the 
fourth  division  completes  the  colon  to  the  rectum« 

5.  The  Rectum,  or  straight  intestine,  extends  from  the  sigmoid  flexure 
ef  the  colon  to  the  anus.  It  is  more  cylindrical  and  less  sacculated  than 
the  eolon ;  it  is  usually  found  much  dilated  about  an  inch  above  the  anus« 

The  mucous  coat  of  the  small  intestines,  although  continuous  with  thai 
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of  the  stomach,  yet  presents  some  peculiarities,  the  most  important  of 
which  is  seen  in  the  series  of  permanent  folds  or  duplicatures  named  val^ 
vulcB  conniventes.  These  commence  in  the  vertical  portion  of  the  duo- 
denum, and  increasing  exist  in  great  quantities  as  far  as  the  upper  half  of 
the  ileum ;  they  then  decrease  in  numbers  and  size,  and  are  wholly  absent 
in  the  last  few  feet  of  the  ileum.  They  are  semilunar  folds  or  arches 
extending  round  one  half  or  more  of  the  tube,  into  which  they  project 
when  this  is  distended,  like  shelves.  They  increase  the  extent  of  sorfaoe 
of  intestine,  and  delay  the  food  in  its  downward  passage,  affording  to  the 
absorbents  a  little  opportunity  to  take  up  the  chyle.  The  whole  mucous 
surface  of  the  small  intestines  is  furnished  with  follicles  and  mucous  glands ; 
it  also  presents  numerous  projecting  processes  called  villi.  The  foUickt 
of  Lieberkuhn  are  simple  pouches  of  the  membrane,  very  small,  and  scat- 
tered  numerously  over  the  whole  surface.  The  more  elaborate  glands 
present  different  appearances.  The  glands  of  Brunner  are  chiefly  in  the 
duodenum,  in  the  submucous  tissue,  and  surround  the  intestine  in  a  lamina 
of  white  bodies.  The  glands  of  Peyer  are  found  chiefly  along  the  convex 
part  of  the  intestine,  sometimes  single,  sometimes  aggregated.  The  func- 
tion of  these  glands  is  unknown.  The  villi  are  those  short  cylindrical  or 
conical  processes  seen  so  abundantly  on  the  mucous  membrane  of  the  small 
intestine  ;  when  examined  under  a  lens  they  are  found  to  be  covered  by  a 
fine  membrane  in  addition  to  the  epithelium,  and  to  contain  a  mionte 
plexus  of  blood-vessels  through  the  medium  of  which  the  absorption  of 
fluids  for  the  canal  takes  place.  The  lacteal  vessels  commence  in  eadi 
villus  by  small  branches,  but  they  do  not  open  on  the  surface  by  firae 
orifices  as  was  at  one  time  supposed.  At  the  extremity  of  each  villus  are 
seen  small  vesicles  during  the  presence  of  food  in  the  intestines,  disap- 
pearing when  this  is  empty.  These  in  all  probability  are  developed  firom 
nuclei  by  absorption  of  matter  from  the  descending  food,  and  soon  burst, 
discharging  their  contents  inwards  towards  the  lacteals.  Free  fluids  ate 
probably  taken  up  directly  by  endosmosis  through  the  veins  distributed 
along  the  intestinal  tract. 

The  mucous  membrane  of  the  large  intestine  differs  in  having  no  vilU 
and  no  true  valvui®  conniventes.  Internally  are  seen  several  crests  or 
semilunar  folds ;  these,  however,  are  formed  by  all  the.  coats,  and  not  by 
the  mucous  membrane  alone  as  in  the  small  intestine. 

As  the  food  is  propelled  onwards  through  the  intestines,  both  large  and 
small,  it  becomes  mingled  with  a  vast  quantity  of  fluid  {succus  intestinalis), 
secreted  by  the  mucous  glands  and  follicles.  In  the  jejunum  and  ileum  the 
chyle  is  absorbed  by  their  numerous  villi ;  the  length  and  tortuosity  of  the 
tube,  and  its  numerous  valvulse  conniventes,  are  admirably  adapted  to 
increase  the  extent  of  this  secreting  and  absorbing  surface,  and  at  the  same 
time  to  retard  the  progress  of  the  food,  and  to  penetrate  and  subdivide  the 
mass,  so  as  to  search  out,  as  it  were,  and  extract  all  the  nutriment  or  chyle 
it  may  contain.  In  the  large  intestine  the  contents  acquire  their  feculent 
properties,  the  first  traces  of  which  they  exhibit  in  the  ccecum.  In  their 
passage  along  this  part  of  the  canal,  the  absorbents  may  probably  c<Hitiniie 
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to  take  up  any  chyle  that  may  have  escaped  those  in  the  ileum,  as  also  the 
watery  parts  of  the  food,  and  the  faeces  become  hardened  by  degrees,  and 
moulded  or  figured  according  to  the  length  of  time  they  are  lodged  in  the 
cells  of  the  colon.  The  great  length  of  this  tube,  as  well  as  its  yielding 
structure,  adapt  it  as  a  reservoir  capable  of  retaining  a  considerable  quan- 
tity, and  thus  obviating  the  inconvenience  of  frequent  defecation.  The 
rectum  also  contributes  to  the  same  effect,  being  retained  in  a  closed  state 
by  the  sphincters  and  supported  by  the  levatores  ani  muscles.  When  the 
evacuation  of  the  bowels  is  called  for  by  the  peculiar  sensations  in  the  part, 
the  contents  are  expelled  partly  by  the  muscular  action  of  the  rectum  and 
the  concurring  relaxation  of  its  sphincter,  aided  by  the  voluntary  contrac- 
tion of  the  diaphragm  and  abdominal  muscles. 

PL  \20,fig.  11,  stomach  with  its  fleshy  fibres:  ''*,  longitudinal  fibres  from 
the  cardiac  orifice ;  ',  circular  and  transverse  fibres.  Fig.  12,  cesophagus  at 
its  entrance  into  the  stomach :  ^  mucous  membrane  of  the  cesophagus ; 
',  do.  of  the  stomach  ;  ',  line  of  separation  between  the  two ;  the  inequali- 
ties indicate  the  cardiac  orifice.  Fig.  13,  valve  of  the  pylorus.  Fi^,  14, 
intestinal  tract :  *,  coils  of  the  small  intestines ;  *,  coecum  with  its  vermi- 
cular appendage  ;  ',  ascending,  \  transverse,  ^  descending  colon  ;  *,  sigmoid 
flexure ;  ^  rectum ;  *,  appendices  epiploicse,  folds  of  the  peritoneum,  filled 
with  fat.  Fig.  15,  portion  of  the  small  intestines  opened  to  show  the  val- 
vute  conniventes.  Fig.  16,  coecum  opened :  *,  end  of  the  ileum ;  *,  vermi- 
cular appendage ;  *,  its  opening  into  the  qcecum  ;  *,  opening  of  the  ileum ; 
•'  •,  folds  of  the  mucous  membranes,  forming  the  lips  of  the  valves. 

The  glandular  viscera  of  the  abdomen  which  are  subservient  to  digestion 
and  assimilation  are,  the  liver,  spleen,  and  pancreas. 

6.  The  Liver  is  the  largest  and  heaviest  secreting  gland  in  the  body  ;  it 
is  situated  below  the  diaphragm,  and  above  the  right  kidney,  the  stomach, 
duodenum,  and  lesser  omentum ;  and  is  supported  in  this  position  by  several 
folds  of  the  peritonseum,  inaccurately  termed  ligaments,  viz.  the  falciform, 
round,  right,  left,  and  coronary.  These  connect  it  to  the  diaphragm  and  to 
the  abdominal  muscles,  and  the  lesser  omentum  attaches  it  to  the  stomach 
and  omentum.  Its  weight  varies  from  three  to  five  pounds,  depending  on 
the  amount  of  blood  included ;  its  transverse  diameter  is  about  ten  or 
twelve  inches,  the  vertical  about  seven  in  the  deepest  part  of  the  right  lobe. 

The  liver  is  of  very  irregular  form.  The  superior  or  anterior  surface  is 
smooth  and  convex,  and  divided  by  the  suspensory  ligament  into  a  right 
and  left  portion.  The  inferior  surface  looks  backwards  and  downwards ;  it 
is  very  irregular,  and  marked  by  several  projections  and  depressions.  The 
former  are  called  lobes,  and  are  five  in  number ;  first,  the  great  or  right 
lohe ;  secondly,  the  left  lobe,  which  rests  on  the  stomach ;  third,  the  spigelian 
or  middle  lobe,  situated  behind  the  lesser  omentum ;  fourth,  the  lobulus 
caudatus,  immediately  behind  the  transverse  fissure ;  fifth,  the  lobulus  qua- 
dratus  or  anonymus,  at  the  anterior  part  of  the  right  lobe. 

The  principal  depressions  or  fissures  on  the  inferior  surface  of  the  liver 
are :  the  transverse  fissure  or  porta,  situated  between  the  lobulus  quadratus 
and  caudatus ;  the  horizontal  fissure,  extending  from  the  notch  in  the 
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anterior  edge  of  the  liver  upwards  between  the  right  and  left  lobes ;  the 
fitiurefor  the  vena  axtta,  between  the  lobulus  spigelii  and  the  right  lobe; 
the  depre$$ion  of  the  gall  bladder,  to  the  right  of  the  lobolus  quadratus; 
two  superficial  depressions  on  the  under  side  of  the  right  lobe ;  a  superficial 
depression  on  the  under  surface  of  the  left  lobe ;  and  lastly,  a  broad  notch 
in  the  posterior  edge  of  the  liver.  Several  notches  may  be  observed  in  the 
circumference  of  the  liver. 

The  liver  is  of  a  peculiar  brown  color,  mottled  with  yellow,  aiul  consists 
of  numerous  small  granulations  or  lobules,  connected  together  by  branches 
of  the  hepatic  arteries  and  veins,  and  of  the  vena  porta  and  biliary  ducts» 
and  by  lymphatics  and  nerves,  the  whole  cemented  together  by  a  fibroos 
coat  which  covers  the  surface»  and  sends  inwards  numerous  subdividing 
lamincB  so  as  to  form  a  capsule  for  each  lobule.  This  coat  also  accom- 
panies the  three  vessels  of  the  liver  which  enter  or  leave  the  transverse 
fissure,  and  forms  a  sheath  round  their  ramifications  throughout  the  entire 
oi^an,  known  as  Glisson' s  capsule.  The  lobules  are  small  granules,  com- 
posed of  a  plexus  of  biliary  ducts,  of  a  portal  venous  plexus,  of  an  inter- 
lobular branch  of  an  hepatic  vein,  and  of  minute  arteries.  The  circulatioD 
of  blood  in  the  liver  has  already  been  described  under  the  vascular  system; 
the  venous  blood  from  the  vena  porta  is  brought  to  this  organ  and  distri- 
buted throughout  its  substance.  There  it  is  subjected  to  certain  influences 
which  result  in  the  elaboration  of  bile,  which  after  collecting  from  innu- 
merable fine  canals,  flows  into  the  hepatic  ducts  which  unite  into  a  common 
hepatic  duct.  This  duct  descends  for  about  an  inch  and  a  half  along  the 
lesser  omentum,  and  is  then  joined  at  an  acute  angle  by  the  cystic  duct 
from  the  gall  bladder ;  the  union  of  the  two  forms  the  ductus  choledochut 
communis.  The  latter  duct,  about  three  and  a  half  inches  long,  perforates 
the  coats  of  the  duodenum  very  obliquely  opposite  to  its  lower  angle ;  here 
it  is  usually  joined  on  the  left  side  by  the  duct  from  the  pancreas. 

The  gall  bladder  is  a  pear-shaped  reservoir,  the  neck  of  which  is  extended 
into  the  cystic  duct,  which  joins  the  hepatic  duct  at  an  acute  angle  to  form 
the  choledochus  communis.  It  serves  to  retain  the  bile  when  not  wanted 
in  the  intestinal  canal ;  when  pressed  upon  by  the  presence  of  food  in  the 
duodenum,  its  contents  are  forced  out  through  the  cystic  duct  and  the 
ductus  communis.  Bile  may  pass  directly  firom  the  liver  to  the  intestines 
without  entering  the  gall  bladder  at  all. 

7.  Thb  Spleen  is  a  soft  spongy  mass,  situated  between  the  stomach  and 
ribs,  beneath  the  diaphragm,  and  above  the  kidney  and  colon.  It  has  no 
excretory  duct,  but  its  vein  joins  the  vena  porta  directly,  and  it  may  there- 
fore be  considered  as  accessory  to  the  liver  in  its  function  of  depuration. 
Its  precise  oflice,  however,  is  not  known.  On  the  concave  surface,  turned 
towards  the  stomach,  there  is  a  central  depression  or  fissure,  termed  the  hilum. 

8.  The  Pancreas,  or  sweetbread,  lies  behind  the  stomach.  It  is  a  con- 
glomerate gland,  very  similar  in  appearance  and  texture  to  the  salivary 
glands.  It  is  flat,  thin,  and  elongated,  about  seven  inches  long  and  an  inch 
and  a  half  broad.  The  middle  portion  is  called  the  body ;  the  splenic  or 
left  extremity  is  the  tail;  the  right,  broad,  and  flat  is  the  head.    The  p^a^ 
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creatic  duet  commences  at  the  small  end,  and  extends  to  the  large  receiving 
numerous  branches  on  each  side.  It  generally  joins  the  ductus  choledochus 
in  a  small  dilatation  jost  before  the  duodenal  opening ;  a  second  duct  some- 
times opens  directly  into  the  duodenum.  An  accessory  gland,  called  the 
ksser  pancreas,  is  sometimes  found  attached  to  the  head  of  the  pancreas. 
The  pancreatic  juice  is  mixed  with  the  biliary  in  the  duodenum,  to  separate 
chyle  from  the  chyme  of  the  food.  Its  especial  office,  from  reeent  investi- 
gations, appears  to  lie  in  the  assimilation  of  fats. 

9.  Thb  Peritonjbum.  The  peritonasum  is  the  largest  serous  membrane 
in  the  body,  investing  the  viscera  of  the  abdomen,  much  as  those  of  the 
thorax  are  embraced  by  the.  pleura.  The  peritoneeum  is  a  closed  sac,  and 
when  opened,  presents  a  continuous  surface,  which  may  be  traced  through- 
out the  whole  extent  without  interruption.  The  different  folds  which  the 
peritonieum  forms  in  its  course  are  mainly  the  lesser  omentum,  the  great 
omentum,  the  splenic  omentum,  the  colic  omentum,  the  appendices  epi- 
ploic®, the  mesentery,  meso-ccBCum,  and  meso-rectum.  .The  relations  of 
the  peritonaeum  in  the  different  parts  of  its  course  will  be  best  understood 
by  reference  to/)/.  130,  ßg,  9. 

Proceeding  from  the  umbilicus,  \  the  peritonaeum  passes  along  the  inside 
of  the  anterior  abdominal  wall,  * ;  then  bending  backwards,  it  lines  the 
inferior  surface  of  the  diaphragm,  *,  forming  on  it  the  suspensory  ligament, 
^  of  the  liver,  *;  it  passes  below  the  diaphragm  over  the  liver,  and  coats 
its  upper  surface,  \  the  gall  bladder,  \  and  a  portion  of  the  lower  surface 
of  the  liver.  From  the  liver  it  passes  to  the  stomach,  and  forms,  *,  the 
anterior  lamina  of  the  lesser  or  gastro-hepatic  omentum,  and  passes  from 
the  stomach  to  the  spleen  as  the  anterior  lamina  of  the  gastro-splenic  liga- 
ment. The  peritonseum  next  bends  back  on  itself  from  the  diaphragm  in 
the  form  of  a  sac  (saccTis  epiploicus),  the  opening,  *^  to  which  is  known  as 
the  foramen  of  Winslow.  The  two  laminae  of  the  gastro-hepatic  omentum 
separate  at  the  lesser  arch  of  the  stomach,",  to  inclose  this  organ,  the 
posterior  layer  giving  a  serous  covering  to  its  back  part,  and  the  anterior  to 
its  fore  part ;  they  then  touch  each  other  again,  **,  along  the  great  arch  of 
the  stomach,  and  being  joined  by  the  peritonaeum  from  the  spleen  and  the 
splenic  vessels,  descend  to  the  lower  part  of  the  abdomen  under  the  name 
of  the  gastro-colic  or  the  great  omentum,  ^.  This  then  turns  on  itself 
and  ascends  obliquely  backwards  to  the  arch  of  the  colon,  along  the  convex 
edge  of  which  its  laminae  separate  to  inclose  this  intestine,  *^  and  its 
vessels.  Along  the  concave  edge  of  the  colon  these  laminae  again  unite, 
^,  to  form  the  transverse  meso-colon  which  passes  backwards  to  the  spine. 
Opposite  the  duodenum,  '*,  this  process  separates  into  an  ascending  and 
descending  layer,  between  which  the  inferior  division  of  the  duodenum 
lies.  The  ascending  layer  covers  the  pancreas, ",  and  proceeding  to  the 
back  part  of  the  right  lobe  of  the  liver,  becomes  continuous  with  the  peri- 
tonaeal  layer,  *•,  of  this  viscus.  The  descending  layer, ",  of  the  transverse 
meso-colon  expands  in  each  lumbar  region,  in  which  it  attaches  the  lumbar 
portion  of  the  colon  by  a  duplicature  called  the  right  and  left  lumbar  meso- 
colon; it  is  thence  reflected  forwards  over  the  small  intestines,  *^^  and 
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retarns  again  to  the  sfune,  forming  the  remarkable  plaited  process,  the 
mesentery,  *'*  ^\  Inferiorly  it  covers  the  sigmoid  flexure  ,**,  and  a  portioD 
of  the  rectum, "  forms  duplicate  folds,  **,  between  the  rectum  and  utenu, 
covers  the  uterus  itself,  ^,  and  constitutes  on  each  side  the  broad  liga- 
ment, *^^,  subdivided  anteriorly  into  three  smaller  folds,  containing  the 
round  ligament,  the  Fallopian  tube,  and  the  ovary.  It  next  passes  to  the 
posterior  surface  of  the  bladder,  **,  forms  here  a  few  folds, ",  returns  to 
the  umbilicus,  covers  the  umbilical  vessels,  **,  and  contributes,  ^,  to  the 
formation  of  the  lateral  ligaments  of  the  bladder.  Fig,  10,  anterior  view 
of  the  stomach,  duodenum,  and  omentum  majus ;  the  posterior  portion  of 
the  reflected  liver  is  shown:  ',  stomach ;  *,  lower  border  of  the  stomach; 
',  pyloric  extremity ;  *,  cardiac  do. ;  *,  pylorus  ;  *,  duodenum  ;  ',  head  of  the 
pancreas ;  ** ',  portion  of  the  large  intestines ;  *S  portion  of  the  omentum 
majus ;  ",  lower  surface  of  the  right  lobe  of  the  liver ;  ",  inferior  vena 
cava;  ",  left  longitudinal  fissure,  with  the  obliterated  umbilical  vein; 
",  transverse  fur/ow  or  porta,  with  the  vessels ;  **,  gall  bladder  and  cystic 
duct,  uniting  with  the  hepatic  duct  into  the  ductus  choledochus  communis; 
",  trunk  of  the  portal  vein:  ",  hepatic  artery;  ",  lobulus  quadratus; 
",  spigelian  lobe  ;  ",  left  lobe  of  the  liver.  Fig.  17,  spleen :  *•',  furrow  on 
the  convex  side ;  *'  \  opening  for  vessels  in  the  concave  side.  Fig.  18, 
biliary  duct,  gall  bladder,  and  pancreas  :  ',  duodenum  ;  *,  gall  bladder  opened; 
*,  the  small  spiral  folds  of  the  neck ;  \  cystic  duct ;  ^  hepatic  duct ;  *,  com- 
mon duct ;  \  pancreas ;  •,  right  extremity ;  *,  pancreatic  duct. 


VIII.  URINARY  ORGANS. 

As  many  substances  are  introduced  into  the  system  which  are  either 
unnecessary  or  injurious,  some  means  must  be  devised  to  remove  them  from 
the  blood,  into  which  they  have  been  carried,  as  well  as  to  separate  effete 
particles  from  the  system  itself  The  skin  and  the  lungs  perform  much  of 
this  ofllce,  but  the  greater  share  is  to  be  attributed  to  the  urinary  apparatus. 
This  consists  of  the  two  kidneys  which  secrete  the  urine ;  the  two  excretory 
ducts,  the  ureters,  which  convey  the  urine  to  the  urinary  bladder,  a  tempo- 
rary reservoir ;  finally,  the  urethra,  which  discharges  it  externally,  and  which 
in  the  male  is  common  to  both  the  urinary  and  the  genital  organs. 

1.  The  Kidneys  present  the  well  known  shape  of  the  kidney  bean,  and 
are  about  four  inches  in  length,  two  in  breadth,  and  one  in  thickness.  The 
external  surface  is  smooth,  and  invested  by  a  capsule,  which  is  attached  so 
loosely  as  to  permit  of  being  readily  peeled  off.  A  deep  notch  on  the  con- 
cave edge  of  the  kidney  serves  for  the  passage  of  its  vessels,  and  marks 
the  hilum.  The  superior  end  of  each  .kidney  is  surmounted  by  the  supra- 
renal body. 

A  vertical  section  of  a  kidney  from  the  convex  edge  to  the  concave,  will 
show  it  to  consist  of  two  entirely  difierent  substances,  an  external  or  vas- 
cular and  an  internal  or  membranous.  The  external  vascular  or  cortical 
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substance  forma  the  superficial  lamina  of  the  gland,  is  about  ttvo  lines 
thick,  and  sends  long  prolongations  imvarda  between  the  membranouü 
fascicuH.  A  microscopical  examination  shows  the  cortex  to  be  composed 
of  numerous  arterial  and  venous  ramifications,  entangled  with  convoluted 
uriniferous  tubes  (tubes  of  Ferrein)  ;  an  immense  number  of  small  granules 
may  also  be  detected,  These  are  the  corpora  or  acini  of  Malpi^ht  A 
Malpighian  corpus  or  corpuscle  is  a  tuft  of  capillary  arteries,  arranged  in 
loops,  close  pressed  together,  and  inclosed  in  a  slight  dilatation  of  the 
urinary  lube,  which  thns  forms  a  capsule  lo  it.  A  small  artery  called  vas 
inferens  pierces  this  capsule,  and  then  divides  into  the  branches  which  are 
coiled  up  to  form  this  minute  vascular  ball,  from  the  interior  of  which  a 
small  vein  {vas  efferens)  proceeds,  smaller  ihan  the  artery,  and  piercing  ihe 
capsule  close  to  it,  enters  the  venous  plexus  surrounding  the  convoluted 
urinit'erous  tubes,  and  from  which  ihe  blood  is  ultimately  conveyed  out  of 
the  kidneys  by  the  renal  or  emulgent  vein.  We  have  thus  two  distinct 
Systems  of  capillary  vessels,  through  both  of  which  the  blood  passes  in  its 
course  from  the  arteries  to  the  veins.  The  first  is  an  arterial  capillary 
system,  forming  the  Malpighian  tufts,  contained  within  the  urinjferous 
tubes  ;  the  second  is  the  venous  plexus  which  surrounds  these  convoluted 
tubus.  It  has  been  supposed  that  the  former  serve  to  liberate  water  find 
the  more  simple  elements  of  the  blood,  while  the  latter  eliminate  the  more 
complex  urea,  uric  acid,  &c. 

The  tubular  substaitce  is  internal  lo  the  cortex,  and  consists  of  fine  vessels 
arranged  in  about  fifteen  pyramids;  the  bases  directed  outwards,  the  apices 
towards  the  hiluin*  At  and  near  the  apex  these  vessels  are  straight,  but, 
proceeding  outwards,  ihey  communicate;  and,  on  entering  the  cortical  sub- 
stance, become  twisted  and  convoluted  in  ihe  most  complicated  manner* 

The  papill<B,  or  the  mamillary  processes,  form  the  apices  of  the  cones. 
Each  is  perforated  by  a  number  of  fine  holes,  tfie  orifices  of  the  individual 
lubes,  and  through  which  the  urine  flows  when  these  are  compressed.  The 
extremities  of  the  papill«  are  embraced  by  the  calyces,  membranous  cups 
which  unite  with  each  other  at  the  other  end  to  form  the  ureter.  Those 
calyces  of  each  extremity,  as  well  as  those  in  the  centre,  unite  into  the  three 
small  tubes,  ihe  infundihula,  which,  after  a  short  course,  terminate  in  the 
pehis,  an  oval  flattened  reservoir,  which  is  continued  into  the  ureter, 

2.  The  Uheter  is  the  excretory  dnct  of  the  kidney,  and  extends  to  the 
urinary  bladder.  Each  ureter  is  about  eighteen  inches  long,  and  of  the  thick- 
ness of  a  goose-quilh  They  enter  the  bladder  by  passing  obliquely  between 
its  muscular  and  mucous  coats. 

Attached  to  the  upper  extremity  of  each  kidney  is  a  small  gland-like  body, 
termed  renal  tapsult,  or  supra-renal  bwiy.  They  are  well  supplied  with 
vessels,  but  do  not  appear  to  be  especially  connected  with  the  kidneys. 
Their  use  is  unknown,  although  il  is  probable  that  with  the  thymus  and 
thyroid  bodies  they  are  concerned  moflt  especially  in  the  economy  of  tho 
fcetus. 

8>  The  Bladdbh,  vesica  urinaria,  is  the  reservoir  of  the  urine,  which  con- 
stantly tricklea  into  It  from  the  ureters,     It  lies  behind  the  pubes,  and  rests 
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202  ANTHROPOLOGY. 

on  the  rectum.  It  possesses  muscular  fibres,  and  a  cerrical  sphincter.  The 
different  regions  have  received  different  names,  as  the  superior  fundus,  for 
the  superior  anterior  extremity;  inferior  fundus,  the  posterior  extremity 
resting  on  the  rectum ;  the  hodf,  the  intervening  portion ;  and  the  cenrix,  the 
portion  connected  with  the  pubes,  above  the  rectum. 

4.  Thb  Urethra.  The  urine  is  discharged  from  the  bladder  by  the 
urethra,  a  membranous  tube,  which  in  the  male  extends  to  the  extremity  of 
the  penis ;  and  in  the  female  opens  into  the  vagina,  behind  and  below  the 
clitoris. 

The  principal  constituent  of  urine  is  water.  When  eyaporated,  the 
residuum  consists  principally  of  urea,  uric  and  hippuric  acids ;  substances 
containing  a  very  large  amount  of  nitrogen.  Food,  mode  of  life,  &c.,  greatly 
aflbct  the  nature  of  the  urine.  The  presence  of  lactic  acid  is  denied  hj 
some  authors.  Extractive  matters  are  present,  especially  during  a  vegetaUe 
diet;  also  certain  mineral  substances,  as  phosphoric  and  sulphuric  acids, 
al&aline  carbonates,  earthy  phosphates,  and  chlorides.  The  sulphuric  acid 
combinations  enter  in  greatest  amount,  and  to  a  larger  extent,  under  t 
purely  animal  diet,  than  when  the  food  is  mofe  miscellaneous. 

Urine,  is  generally  acid ;  occasionally,  however,  it  is  alkaline,  and  it 
always  exhibits  a  conversion  of  its  urea  into  carbonate  of  ammonia  during 
putrefaction.  Certain  substances  are  readily  eliminated  from  the  blood  by 
the  kidneys :  others  with  more  difficulty  or  not  at  all.  Alcohol,  sulphario 
ether,  camphor,  musk,  and  many  vegetable  colors,  are  not  removed  from  the 
blood.  On  the  other  hand,  carbonates,  sulphates,  chlorates,  and  nitrates  of 
potassa,  coloring  matter  of  indigo,  musk,  castoreum,  assafcBtida,  dz;c.,  an 
entirely  separated.  An  intermediate  class  undergoes  a  transformation  before 
elimination. 

PL  lBO,ßg.  19,  exterior  of  a  kidney:  \  supra-renal  body;  ',  kidney; 
•,  ureter;  *••,  artery  and  vein.  Fig.  20,  section  of  a  kidney:  \  cortical 
substance  ;  *,  a  Malpighian  pyramid,  composed  of  uriniferous  tubercles  and 
the  pyramids  of  Ferrein,  with  the  papillae ;  *,  a  calyx  ;  *,  pelvis ;  *,  ureter. 
Fig.  21,  bladder:  \  muscular  layer,  with  its  differently  arranged  fibres; 
'',  neck  of  the  bladder,  with  its  sphincter  muscle  ;  *>*,  ureters ;  \  suspensory 
ligament  from  the  peritonaeum;  ^  vesicula  seminalis;  *,  prostate  gland; 
\  portion  of  the  urethra. 
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S  URGE  R  Y. 

By  Surgery  is  to  be  understood  that  portion  of  the  Healing  Art  which 
seeks  to  remedy  such  diseases  and  niallormations  of  the  human  body  as  c»o 
be  effected  by  externa]  applications,  whether  they  be  medicines  or  instru- 
ments, 6lc.\  keeping,  however,  in  mind  that  internal  medicines  acting  upon 
the  whole  system,  and  a  proper  diet,  are  almost  always  to  be  conjoined* 

The  following  preliminaries  to  every  surgical  operation  are  carefully  to 
be  borne  in  mind :  The  system  of  the  patient,  as  well  as  his  mind,  must  first 
receive  proper  preparation.  When  possible,  sufficient  and  skilful  assistance 
must  be  at  hand;  the  location  and  the  position  of  the  patient  must  be 
suitable  both  for  the  individual  and  the  operator;  all  necessary  apparatus, 
instrument s^  bandages,  &c.,  must  be  in  proper  order  and  prepared  for  all 
emergencies;  finally,  the  operation  must  be  finished  as  quickly  as  possible, 
lo  relieve  the  patient  from  pain. 

As  it  is  the  pain  of  a  surgical  operation  that  is  most  dreaded  by  the 
patie]it,  due  attention  should  be  directed  to  alleviating  this  as  much  aa 
possible.  To  this  end  various  means  may  be  employed  ;  such  as  compres- 
sion of  the  nerves  between  the  part  lo  be  operated  upon  and  the  brain» 
which  may  be  effected  partly  by  the  hands,  and  partly  by  means  of  instru- 
ments* Narcotic  appliances»  as  opium,  are  also  used  for  the  same  purpose^ 
In  the  use  of  sharp  instrumentSj  (hey  should  be  perfectly  sharp  and  free 
from  rust,  and  every  instrument,  before  being  used,  should  be  heated  slightly 
and  rubijed  with  fresh  olive  oil  ^  the  application  of  this  substance  not  only 
diminishes  pain^and  increases  the  sharpness  of  cutting  instruments,  but  also 
facilitates  the  introduction  of  such  as  are  blunt.  Quite  recently  the  inhaU- 
lion  of  ether  and  chloroform  has  been  used  as  an  anfrsthetic  agency  to  the 
greatest  advantage.  To  give  a  complete  description  of  all  surgical  instru- 
ments now  in  use  would  require  many  volumes,  as  every  operator  has  fonns 
peculiar  to  himself.  We  shall  restrict  ourselves  to  a  brief  notice  of  such  as 
are  most  generally  employed,  considering  them  under  the  heads  of  the  prin- 
cipal varieties  of  operations,  instruments  almost  always  in  the  hands  of 
the  operator  are  lancets,  trochars,  knives  of  the  most  varied  forms,  hooks, 
probes,  sondes,  forceps,  nippers,  scissors,  saws,  chisels,  hammers,  needles,  &c. 
Figures  of  some  of  these  are  given  on  pL  140.  Fig.  1 ,  usual  form  of  thumb 
lancet ;  /^.  9,  Spanish  lancet ;  fig*  3,  abscess  lancet ;  ßg.  4,  Petit's  trochar, 
with  the  canula;  fig.  II,  common  tenaculum  ;  fig.  13,  simple  button-headed 
'  sound  ;  fig.  14,  common  forceps;  fig.  16,  straight  scissors  ;  fig.  17,  curved 
scissors. 


1*   BtooD-LuTTrirä. 


I 


I 


I 


Blood  letting  is  made  use  of  partly  to  diminish  the  amount  in  the  systfOif  i 

and  partly  to  restore  circulalion  and  to  conduct  it  to  or  from  some  parti- 
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cular  region.  It  thus  comes  into  play  in  such  diseases  as  plethora,  inflam* 
mation,  congestion,  cramps,  fever,  &c.  The  principal  methods  of  extracting 
blood  are  as  follows. 

1.  ScARfFicATioN.  This  consists  in  making  numerous  superficial  incisions 
in  the  skin  of  a  particular  spot  with  a  lancet  {pi.  140,  figs.  1  and  2),  or  with 
some  special  apparatus,  for  the  purpose  of  removing  fluids  from  the  capil- 
laries or  from  the  cellular  tissue. 

A  convenient  instrument  for  this  purpose  is  known  as  the  scarificator 
(fig.  Si  ab),  which  consists  of  a  cubical  brass  box  in  which  ten  to  sixteen 
lancets  turn  on  a  common  pivot  so  as  to  have  their  points  project  above 
the  surface ;  the  extent  of  their  projection  is  regulated  by  a  screw.  On 
drawing  back  the  handle,  the  lancets  disappear  beneath  the  surface  and  are 
there  held  by  a  spring.  Bringing  the  scarificator  over  a  given  spot,  and 
loosening  the  spring,  the  lancets  will  all  fly  out  at  once,  and  produce  as 
many  delicate  incisions.  The  operation  of  cupping  is  usually  connected 
with  the  use  of  this  instrument,  and  is  intended  to  facilitate  the  flow  of  the 
fluids  to  be  extracted.  The  cups,  consisting  of  little  bells  of  glass,  are  laid 
over  the  spot  scarified,  and  the  included  air  exhausted  by  means  of  a  burn- 
ing piece  of  paper,  previously  introduced.  The  pressure  of  the  external  air 
causes  the  blood  to  flow  freely.  Sometimes  the  exhaustion  is  produced  by 
means  of  a  small  air-pump. 

2.  Venesection,  or  Blood- Letting,  is  a  time-honored  operation,  constantly 
brought  into  requisition ;  it  consists  in  opening  a  single  vein,  and  permit- 
ting as  much  blood  to  flow  therefrom  as  may  be  desirable. 

The  surgical  apparatus  necessary  in  blood-letting  includes  a  soft  linen 
bandage  of  about  a  yard  in  length  and  two  inches  in  breadth :  a  bleeding 
lancet  (fig.  1),  which,  in  the  hands  of  a  skilful  operator,  has  great  advan- 
tages over  the  spring  lancet ;  a  compress  formed  of  a  roll  of  linen  about 
a  yard  long  and  two  inches  broad  ;  proper  vessels  for  receiving  the  blood ; 
a  soft  sponge,  and  clean  lukewarm  water. 

Bleeding  with  the  spring  lancet  (fig.  32  a  6,  the  common  spring  lancet; 
fig.  33,  the  lancet  of  Walbaum  ;  fig.  34,  the  lancet  of  Perret,  a,  6,  c,  various 
blades)  requires  the  same  preparations  as  with  the  common  lancet.  After 
the  vein  has  been  prepared,  the  spring  of  the  lancet  is  to  be  set,  and  the 
blade  brought  over  the  spot  where  the  incision  is  to  be  made.  On  touch- 
ing the  spring,  the  blade  is  liberated  and  pierces  the  vein. 

PL  I39y  fig.  1,  bend  of  the  elbow  or  the  usual  spot  for  blood-letting,  the 
skin  supposed  to  be  removed  :  *,  trunk  of  the  basilic  vein  in  the  depression 
along  the  inner  border  of  the  biceps  brachii ;  *,  cephalic  vein  on  the  outer 
side  of  the  biceps,  and  separated  from  the  nerve  by  the  fascia ;  *• ',  basilic 
and  cephalic  veins  on  the  forearm ;  *,  a  probe  introduced  under  the  brachial 
artery ;  ^  median  vein  which  communicates  with  the  deep  vein  in  front  of 
the  opening  in  the  aponeurotic  membrane,  and  divides  above  to  unite  by  a 
short  branch  (median  cephalic)  with  the  cephalic  vein,  and  by  a  longer 
branch  (median  basilic)  with  the  basilic  vein  ;  ',  superficial  posterior  basilic 
vein ;  \  superficial  posterior  cephalic  vein ;  *,  trunk  of  the  great  internal 
brachial  nerve  on  the  inside  of  the  basilic  vein ;  ',  muscular  cutaneous 
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nerve  dividing  principally  about  the  median  vein  ;  ",  aponeurotic  strip, 
whicl»^  proceeding  from  the  tendon  of  the  biceps,  overlies  the  brachial 
artery  and  vein,  and  median  nerve»  and  passes  into  the  radial  side  of  the 
fascia  of  the  forearm  ;  ^^^^^\  circumference  of  the  opening  ia  ihe  aponeu- 
rosis» well  defined  internally,  but  externally  confounded  with  the  cellular 
tissue;  ^",  brachial  artery;  **,  radial  artery  i  ",  ulnar  artery;  '^  median 
nerve  ;  ^'""j  brachial  vein  ;  **  and  ***"  outer  muscles,  and  "  ",  inner  muscles 
of  the  forearm  ;  ",  internal  condyle  of  the  elbow  ;  ",  a  hook  by  whicli  the 
opening  in  the  fascia  is  drasvn  inwards  to  show  above  the  tendinous  strip 
of  the  biceps,  the  brachial  artery  and  vein,  the  median  nerve,  the  brachi^us 
internus  muscle,  and  the  protractor  teres;  "everted  skin  with  adipose 
tissue  ;  ",  skin  of  the  forearm  ;  ",  skin  cif  the  arm* 

In  inflanimaiion  of  deep-seated  parts,  especially  such  as  threaten  suppura- 
tion, and  even  when  this  has  already  commenced,  powerful  counter-irritants 
are  frequently  necessary  and  advisable  ;  these  may  consist  in  the  introduc- 
tion of  setons,  in  the  use  of  caustics,  or  the  still  more  severe  application  of 
the  actual  cautery  with  red  hot  iron,  and  of  moxas*  The  irons  used  in  cau- 
terization diifer  much  in  form.  We  shall  here  only  mention  the  prismatic 
cautery  of  Larrey  (/?/.  140, ^f^.  38)^  whose  prism  has  a  narrow  base  in  pro- 
portion to  its  height,  and  has  the  anterior  corners  cut  off  obliquely  ;  also 
the  prismatic  cautery  of  Kust  (Jig.  39),  which  is  1  inch  4  lines  long  and 
has  three  equal  surfaces  f  of  an  inch  in  breadth* 

3.  Acuru\cTURE  is  an  operation  which  has  for  a  long  time  been  success- 
fully used  in  various  ailments,  as  rheumatism,  gout,  6lc.  it  consists  in 
repeatedly  piercing  the  part  affected  with  a  long  needle,  moving  it  back- 
wards and  forwards  in  the  wound. 

Sarlaridiere's  galvanic  acupuncture  needle  (ßg^^  40,  41). 


3»  Sewing  dp  of  Wounds,  or  Sutuba  Cäüenta.  • 

Wounds  are  of  various  sorts  :  they  are  punctured^  when  produced  by 
a  pointed  instrument  ;  incised,  when  made  by  a  cutting  instrument  ; 
lacerated,  when  the  parts  are  lacerated  or  torn  ;  poisoned,  when  sonie  viru- 
lent substance  has  been  introduced  ;  contused,  when  made  by  a  blunt  body, 
as  a  bullet.  Incised  and  punctured  wounds  are  of  most  frequent  occurrence, 
and  formerly  were  almost  entirely  treated  by  sewing  up  the  edges;  more 
modern  surgery,  however^  rarely  uses  anything  else  than  sticking-plaster 
and  proper  bandages,  by  which  the  hps  of  the  wound  are  more  closely 
approximated  and  the  reparative  powers  of  the  system  less  interfered  with. 
The  following  sutures  are  those  most  employed  at  the  present  day,  when  at 
all  necessary. 

1.  TnE  Inteerupted  Suture,  sutura  nodosa  (pL  140,  fig.  28).  This 
requires  as  many  ligature  needles  as*  there  are  ligatures,  the  needles 
being  of  various  shapes  to  suit  the  emergency  {ßg.  25,  the  Hgature  needle 
of  Asaolini ;  ß^.  26,  do.  of  Blasius  ;  ßg.  37,  do.  of  Savigny).  Euch  needle 
b  to  be  provided  with  one  or  more  turns  of  thread,  as  the  case  may  require. 
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After  the  wound  has  been  cleaned  and  the  flow  of  blood  has  ceased«  the 
point  of  the  needle  is  to  be  passed  through  the  lips  of  the  wound  prevkmsly 
brought  into  contact,  and  the  two  ends  of  the  thread  tied  in  a  simple  or  a  dip 
knot ;  the  knot,  however,  should  not  rest  directly  on  the  edge  of  the  wound. 
Each  end  of  the  thread  or  ligature  may  be  provided  with  a  needle,  and  the 
needles  be  introduced  to  the  bottom  of  the  wound  and  passed  outwards  oo 
each  side.  After  tying  the  knot,  the  ends  of  the  tliread  may  be  fastened 
down  to  the  skin  with  plaster ;  a  similar  strip  should  be  laid  between  the 
ligatures,  a  roll  of  lint  coated  with  cerate  [daced  on  the  wound,  upon  this 
a  compress,  and  finally  a  suitable  bandage. 

2.  Thb  Twisted  Haie  Pin,  or  FiGUEB-op-EroHT  Sutuke  {fig,  29),  is  the 
suture  usually  employed  in  cases  of  hare-lip.  Straight  hair-pin  needles  a» 
introduced  at  suitable  distances  through  both  edges  of  the  wound,  and  after 
the  lips  have  been  brought  into  contact,  a  thread  is  wound  round  the  pin 
from  one  side  to  the  other,  in  a  figure-of-eight  manner. 

3.  The  Quill  Suture  {fig.  30)  is  an  interrupted  suture  with  the  threads 
tied  over  rolls  of  adhesive  [faster,  or  quills,  which  thus  supply  the  place  of 
the  lateral  compresses. 

It  firequently  becomes  neeessary  to  employ  instruments  in  the  opening  of 
abscesses,  or  collections  of  pus,  which  may  exist  in  diffurent  parts  of  the 
body.  The  incision  is  uoually  made  on  the  most  protruding  pcMrtion  by 
means  of  a  lancet  {figs.  1—^),  or  a  scalpel  {figs,  7,  6)  ;  a  sharp  bistoury 
{fig.  9)  may  also  be  employed.  Should  the  abscess  be  deep,  a  trochar  may 
be  required  {fig.  4«  Petit's  trochar  and  canula).  This  consists  of  a  steal 
rod  or  stylet  fitting  accurately  into  the  hdlow  cylinder  or  canula,  beyond 
whose  extremity  its  point  projects.  The  puncture  is  made  with  the  stylet 
in  the  canula,  and  on  removing  the  former,  the  fluid  passes  out  thmigh 
the  latter. 

Sometimes  the  pus  from  an  abscess  escapes  between  the  soft  parts  of  the 
body  by  a  longer  or  shorter  channel,  which  ultimately  opens  outwards,  pro- 
ducing a  fistula.  These  fistulous  canals  require  to  be  opened  throughout 
their  entire  length  by  a  bistoury  {pL  140,  fig.  9,  sharp  bistoary ;  fig.  10, 
blvnt  bistoary). 


i.  Asstrmmc 

By  aneurism  is  meant  a  diktatioB  of  an  artery  in  some  particular  spot, 
producing  a  tumor,  which  will  he  likely  to  burst  in  time,  unless  the 
proper  precantioBs  are  made  use  of  These  precautions  consist  essen- 
tially in  obstructing  the  flow  of  blood  through  the  artery  at  the  spot 
afiected. 

Among  the  instruments  necessary  in  Operations  lEbr  aneurism  may  be 
mentioned  the  tourniquet :  figs.  66,  87,  Henkers  field  tourniquet ;  fig.  88, 
Savigny's  tourniquet ;  various  knines,  sounds,  needles,  compresses,  ligitfores 
of  waxed  silk,  tenacula,  forceps  (as  fig.  19),  seisBors,  Jkc^  together  wilh  the 
necessary  bandages. 
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The  apparatufl  necessary  for  ttii9o  ait  ar9Bbt  is  much  like  thai  required 
in  operations  for  aneurism :  a  straight  edged  scalpel  {fig.  5),  a  Bromfi^ 
tenaculum  artery  forceps,  aneurismal  needle,  6lo.  The  artery  is  to  be 
elevated  by  a  tenaculum  or  forceps  at  or  near  the  spot  where  the  ligature 
is  to  be  applied,  and  this  passed  beneath  or  over  the  artery  to  be  severed 
and  tied  by  an  assistant  {pi.  139,  fig.  3,  a,  the  vessel  held  by  the  surgeon 
with  the  forceps,  h,  the  thread,  d^  d,  passed  round,  and  the^knot  tied  by  the 
assistant). 

Sometimes  a  vessel  is  tied  by  simply  passing  a  thread  round  it,  without 
laying  it  bare,  the  extremities  of  the  thread  being  then  tied  tightly  together. 
PI,  139,  fig.  2,  a,  the  bleeding  vessel ;  6,  c,  points  where  the  needle  is  first 
passed  in  and  out ;  d,  e,  points  where  this  is  done  a  second  time. 

The  method  of  torsion  consists  in  twisting  the  extremity  of  the  severed 
vessel  several  times  round  with  sliding  forceps  {pi.  140,  figs.  35,  36,  37). 

PI.  139,  fig.  4,  is  intended  to  show  the  usual  points  of  incision  either  in 
tying  wounded  arteries,  or  in  performing  operations  on  aneurism :  a  b,  xxm^ 
sion  for  laying  bare  the  superior  thyroid  artery,  which  begins  near  the 
angle  of  the  lower  jaw,  over  the  submaxillary  gland,  and  descends  an  inch 
and  a  half  .to  the  lower  border  of  the  thyroid  cartilage ;  c  d,  incision  for 
exposing  the  carotid  artery.  This,  two  and  a  half  inches  long,  passes  along 
the  inner  border  of  the  sterno-cleido-mastoid ;  ef,  Zang's  incision  for  the 
same  purpose  as  the  last.  It  descends  from  the  top  of  the  cricoid  cartilage, 
between  the  two  portions  of  the  sterno-cleido-mastoid  on  its  outer  margin, 
and  ends  one  quarter  of  an  inch  above  the  clavicle;  gh,  Zang's  incision 
for  exposing  the  subclavian  artery  above  the  clavicle.  It  commences  two 
inches  above  the  clavicle,  on  the  posterior  margin  of  the  sternal  extremity 
of  the  sterno-cleido-mastoid,  and  passes  obliquely  downwards  and  outwards 
to  the  middle  of  the  upper  margin  of  the  clavicle ;  i  k,  Hodgson's  incision 
for  the  same  purpose  as  the  last,  along  the  upper  margin  of  the  clavicle,  to 
the  point  of  attachment  of  the  trapezius  to  the  clavicle ;  /m,  incision  for 
exposing  the  subclavian  along  the  inner  margin  of  the  scalenus  anticus 
immediately  over  the  sternal  end  of  the  clavicle,  three  inches  long; 
no,  incision  for  exposing  the  subclavian  beneath  the  clavicle;  qr.  Rust 
and  Zang's  incision  for  the  same  purpose ;  st,  Lisfrano's  incision  for  expos* 
ing  the  axillary  artery  in  the  axilla ;  u  v,  incision  for  the  brachial  artery  in 
the  middle  of  the  arm ;  w  x,  incision  in  the  left  arm  for  the  same  purpose» 
a  little  higher  up ;  y  %,  incision  for  the  same  purpose  in  the  bend  of  the 
elbow ;  **  *,  incision  for  the  radial  artery  along  the  upper  portion  of  the 
forearm  ;  *•  ^  the  radial  artery  over  the  carpus ;  *'  *,  the  ulnar  artery  in  the 
superior  portion  of  the  forearm ;  *»  *,  ulnar  artery  over  the  carpus ;  •»  **,  inci- 
sion for  the  descending  artery  according  to  Cooper ;  '**  **,  internal  iliac  after 
Stevens;  *••",  do.  after  Abernethy  and  Scarpa;  "•**,  do.  after  Cooper; 
"• "  for  exposing  the  crural  artery  below  the  groin ;  "'",  do.  in  the  middle 
of  the  thigh ;  "***,  the  posterior  tibial  artery  along  the  upper  third  of  the  lag 
after  Marjolin ;  ***  **,  do.  in  the  middle  of  the  leg,  after  Lisfiranc ;  ***  *^  do. 
behind  the  inner  ankle ;  ***  **,  incision  for  the  anterior  tibial  in  the  micUUe 
of  the  leg :  *^'  **,  do,  in  the  lower  part  of  the  leg. 
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208  ANTHROPOLOGY. 

1\/ing  of  the  common  parotid^  after  Zang,  pL  189,  fig.  5 ;  a,  b,  incision 
laying  bare  the  carotid  artery :  ',  sternal,  *,  clavicular  portions  of  the 
sterno-cleido-mastoid  muscle ;  ',  omo-hyoid  muscle ;  ^  rectus  capitis  anticut 
major  muscle ;  *,  portion  of  the  thyroid  gland ;  *,  sheath  surrounding  the 
carotid  artery  and  internal  jugular  vein,  a  portion  of  it  removed ;  ^  common 
carotid ;  *,  internal  jugular. 

Tying  of  the  axillary  artery  in  the  left  axilla^  fig.  6a;  a,  b,  incision 
exposing  the  artery :  a,  axillary  artery ;  b,  external  thoracic  artery ; 
A,  external  thoracic  vein  ;  o,  musculo-cutaneous  nerve;  p,  median  nerve; 
q,  ulnar  nerve.  In  the  region  of  the  incision,  bb,  external  thoracic  artery; 
c,  subscapularis  artery  ;  d,  posterior  circumflex  scapular  artery ;  c,  anterior 
do. ;  h,  external  thoracic  vein ;  t,  subclavian  vein  ;  k,  posterior,  t,  anterior 
circumflex  scapular  vein  ;  m,  brachial  vein  ;  n,  ulnar  vein ;  r,  median  cuta- 
neous nerve  of  the  arm. 

Tying  of  the  brachial  artery  in  the  middle  of  the  arm,  fig.  66,  a,  b,  inci- 
sion: ',  musculo-cutaneous  nerve;  ',  median  nerve;  *,  brachial  artery  J 
^  radial  nerve  ;  *,  brachial  vein. 


4.  Trepanning. 

The  penetration  of  the  cavity  of  the  cranium  by  sawing  out  a  circular 
portion  of  its  walls  (trepanatio  cranii)  belongs  to  the  earliest  surgical 
operations. 

The  principal  instrument  required  is  the  one  known  as  the  trepan  or 
trephine,  of  which  innumerable  modifications  have  at  diflferent  times  been 
constructed.  The  curved  or  brace  trepan  is  shown  in  pi.  140,  fig.  62.  This 
consists  of  a  handle  part  and  two  extremities.  The  handle,  a,  is  a  cylindrical 
steel  rod,  about  four  inches  long,  and  surrounded  by  ebony  three  quarters 
of  an  inch  thick  in  the  middle,  tapering  towards  the  ends,  and  attached 
nearly  at  a  right  angle  to  the  two  arms.  The  upper  arm,  6,  is  of  steel, 
three  and  a  quarter  inches  long,  and  consisting  of  two  equal  arcs ;  at  its 
anterior  extremity  is  the  perpendicular  steel  portion,  c,  one  inch  long  and 
five  lines  thick,  thickened  and  blunt  below,  and  turned  oflf  above  so  as  to 
present  a  cylindrical  pin  an  inch  and  a  half  long,  ending  with  a  short  four- 
sided  female  screw,  and  when  in  use  connected  with  the  head,  k.  The 
cylindrical  portion,/,  of  the  head  is  twenty  lines  long,  strongest  superiorly, 
with  a  screw  collar  above  of  three  lines  in  length,  and  pierced  by  a  cylin- 
drical canal  which  fits  over  the  pin,  d.  The  superior  portion  of  the  canal 
receives  the  disk,  g,  which,  with  its  quadrangular  hole,  is  placed  over  the 
female  screw  of  the  pin,  d,  and  fastened  by  the  screw,  A,  in  such  a  manner 
that  the  cylinder  cannot  come  oflT  from  the  pin.  The  button,  t,  is  a  circular 
disk,  two  inches  broad,  rounded  oflf  on  both  sides,  having  in  its  inferior  sur- 
face a  screw  cavity  which  fits  over  the  male  screw  out  on  the  upper  end 
of/.  The  lower  arm,  /,  is  like  the  upper,  and  at  its  anterior  extremity  is 
provided  with  a  cylindrical  tube,  m,  seventeen  lines  long,  and  six  broad. 
This,  at  its  lower  end,  has  a  four-cornered  cavity,  n,  for  the  reception  of 
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the  shaft  of  the  perforator,  which  is  held  in  place  by  the  small  spring,  o, 
worked  by  an  external  lever,  p. 

BichaVs  trepan,  fig.  63,  consists  of  a  handle  part,  6,  surmounted  by  a 
head,  a,  and  to  whose  lower  end,  instead  of  a  tube,  is  attached  a  hexagonal 
rod,  which  by  means  of  an  offset  enters  the  four-sided  pointed  pyramid,  c. 
In  the  roof  of  the  crown  is  fastened  an  octagonal  elongated  nut,  perforated 
longitudinally  (with  the  roof)  by  a  four-sided  canal,  corresponding  to  the 
pyramid,  c.  The  pyramid  is  slipped  into  the  nut  of  the  crown,  and  this 
held  at  any  position  on  the  pyramid  by  means  of  a  screw  passing  through 
the  side  of  the  nut.  The  crown  is  cylindrical,  with  vertical  angular  grooves, 
corresponding  to  the  teeth  cut  on  its  cylindrical  extremity.  * 

The  hand  trepan,  or  trephine  {fig.  64,  crown  68  be),  consists  of  a  perfo- 
rator with  movable  central  axis,  handle,  and  screw.  The  handle,  a,  a,  is 
of  ebony,  three  and  a  half  inches  long.  It  is  perforated  in  the  centre  for 
the  reception  of  the  shaft  of  the  perforator.  This  shaft  is  hollow,  and  in  it 
plays  a  pointed  centre  pin,  the  extremity  of  which  corresponds  to  the  cen- 
tre of  the  circle  of  serrations,  and  which  may  be  fixed  at  any  point  by  a 
screw  in  the  shaft. 

The  crowns  of  the  perforator  vary  in  shape.  The  old  conical  crown 
(fig.  65)  is  much  like  the  next  mentioned,  and  also  provided  with  a  centre 
pin,  but  more  conical  and  with  fewer  sharp  ridges  on  the  side.  The  coni- 
cal ridged  crown  (fig,  66)  has  the  ridges  equal  in  number  and  corresponding 
to  the  teeth,  but  diverging  from  each  other  superiorly.  The  cylindrical 
ridged  crown  (fig.  67)  has  teeth  forming  right  angled  triangles,  so  arranged 
as  only  to  cut  when  turned  in  one  direction. 

A  peculiarly  constructed  instrument  called  KitteFs  crank  trepan  and  cir- 
cular saw  is  shown  in  fig.  68.  The  general  features  of  the  instrument  will 
be  readily  understood  from  a  simple  inspection  of  the  figure,  o  represents 
an  arrangement  by  which  the  circular  saw  t  can  be  employed,  s  is  the 
central  pin  or  pyramid  of  the  perforator,  b,  a  key  for  screwing  this  in  or 
out. 

After  the  hair  has  been  removed  from  the  wounded  part  of  the  cranium, 
three  assistants  stationed  near,  and  the  position  of  the  patient  settled,  the 
bone  is  next  to  be  laid  bare.  This  is  done  by  making  a  T  or  V  shaped  or 
oval  incision,  and  reflecting  the  flaps. 

The  perforation  of  the  cranium  comes  next  in  order.  The  brace  trepan 
has  here  the  advantage  of  the  trephine.  The  centre  pin  or  point  of  the 
pyramid  is  made  to  project  slightly  beyond  the  cutting  plane  of  the  crown, 
and  is  fixed  by  the  screw.  The  operation  is  now  to  be  commenced,  and  con-  • 
tinned  only  until  the  teeth  of  the  crown  have  made  a  well  defined  groove, 
when  the  centre  pin  is  to  be  withdrawn  or  pushed  up.  The  operation  is 
then  continued  cautiously,  care  being  taken  to  examine  the  groove  fre- 
quently with  a  probe  to  ascertain  whether  it  has  reached  the  dura  mater. 
To  prevent  splintering  of  the  inner  table  of  the  cranium,  the  groove  after 
penetrating  the  cranium  may  be  smoothed  off  with  a  knife  having  a  knob 
or  button  at  the  point  (as  shown  in  fig.  10). 
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5.  Operations  on  tbb  Etb. 

Few  parts  of  the  body  are  exposed  to  such  manifold  evik  as  the  eye. 
Great  progress  has  been  made  by  modern  surgery  io  the  treatment  of  this 
organ,  and  if  in  some  cases  its  aid  be  inefiectual,  ii)  others  ev^-y  desirahk 
result  has  been  accomplished. 

1.  Affections  of  the  Lachrymal  Apparatus.  A  defective  conditioo 
of  the  puncta  lachrymalia  and  lachrymal  canals  and  nasal  duct  is  shown  by 
a  constant  overflow  of  tears.  Various  operations  have  been  made  use  of 
to*restore  the  flow  of  the  lachrymal  secretion  through  these  natural  Chan- 
nels. Anel  invented  a  syringe  (pL  140,  fig,  50)  the  fine  point  of  which  is 
introduced  into  the  puncta,  and  an  injection  of  lukewarm  water  forced 
through.  This  syringe  (from  ^  to  1  oz.  capacity)  is  made  either  of  silver 
or  of  glass ;  the  exceedingly  fine  tube»,  of  gold,  silver,  or  steel.  Fig.  54 
represents  a  peculiar  jet  piece  as  used  by  Laforest. 

Operations  frequently  become  necessary  for  obstruction  of  the  naMl 
duct,  caused  by  accumulation  of  matter,  contraction  of  the  parietes»  or 
even  by  the  entire  absence  of  the  bony  caeal.  In  fistula  lachrymalis  it 
becomes  necessary  to  open  the  lachrymal  sac  for  the  purpose  of  restoring 
the  function  of  the  duct  For  this  purpose  is  used  a  small  scalpel  (Rutdor- 
fer's  fistula  scalpel),  the  point  of  which  is  introduced  deep  enough  into  the 
part  aflected  to  overcome  any  slight  resistance  {pi.  199,  fig.  8  a)  ;  the  inci- 
sion is  then  to  be  widened,  and  the  fistula  opened,  if  present  A  Uunt 
probe  is  next  to  be  pushed  into  the  nasal  duct  {fig.  8fr^andp/.  140,^.  58); 
should  this  meet  wiüi  any  obstruction,  so  as  absolutely  to  bar  its  passage,  a 
sharp  probe  is  to  be  employed  to  pierce  through  this  obstruction,  and  so  to 
open  the  duct. 

The  restoration  of  the  nasal  duct  is  DMich  preferable  to  the  formation  of 
an  artificial  one ;  cases  do  occur,  however,  where  the  latter  n  alone  pes» 
sible.  After  the  lachrymal  sac  is  opened,  a  trochar  {fig.  56,  Bell's  trochar) 
is  introduced  through  the  lachrymal  bone,  and  turned  round  until  it  pene- 
trates the  nasal  cavity.  After  inflammation  has  subsided,  a  stjrle  of  sikrm 
or  a  piece  of  catgut  bougie  may  be  introduced  into  the  aperture« 

PL  iS9,fig.  7,  after  Scarpa,  illustrates  the  position  of  the  lachrymal  sml 

Among  diseases  of  the  eyelids  requiring  an  operation,  we  find  entropion 
or  permanent  inversion  of  the  eyelids,  and  with  it  the  turning  in  of  the  ey^ 
lashes.  By  means  of  an  anatomical  forceps,  or  an  entropial  forceps  {pL 
140,  fig.  48),  a  fold  of  the  skin  of  the  eyelids  is  taken  up  sufficiently  laifs 
to  bring  the  edge  of  the  lid  and  the  cilia  in  their  normal  poidtion ;  this  fold 
is  then  to  be  cut  oflf  with  a  pair  of  scissors,  and  the  edges  brought  togethar. 
The  inversion  will  usually  be  counteracted  by  the  resulting  cicatrix. 

It  sometimes  becomes  necessary  to  cut  oflf  the  whcJe  eyelid  with  the  roots 
of  the  cilia.  A  thin  plate  of  bone  or  silver  is  mtroduced  beneadt  the  eye- 
lid, and  the  border  then  cut  off.  The  knife  used  by  JöngkeQ  in  this  opatm» 
tion  is  represented  in^.  47. 

2.  Op  Cataract.     By  this  is  understood  an  opacity  of  the  crystalline 
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lens  or  its  capsule  by  which  vision  is  obstrncted  either  totally  or  partially. 
When  the  lens  alone  is  affected,  the  cataract  is  lenticular  ;  when  the  cap- 
sule alone,  capsular  ;  and  capsulo-Unticular  when  both  are  concerned. 

In  operating  for  cataract,  the  lower  eyelid  is  to  be  drawn  downwards  and 
outwards  by  the  index  and  middle  finger  of  the  left  hand  of  the  operator, 
while  an  assistant  supports  the  chin  with  his  left  hand  and  holds  back  the 
upper  eyelid  with  his  right. 

All  the  different  operations  for  cataract  have  as  their  object  the  displace- 
ment of  the  lens  and  capsule.  This  is  effected  either  by  removal  through 
the  cornea  or  sclerotic,  by  pushing  to  one  side,  or  by  cutting  into  pieces  so 
as  to  cause  the  absorption  of  the  fragments. 

a.  Extraction,  This  operation  involves  three  stages :  1,  the  opening  of 
the  eyeball  by  means  of  semilunar  incisions  in  the  cornea;  2,  the  opening 
the  capsule ;  and  3,  the  removal  of  the  lens  through  the  pupil.  The  inci- 
sion is  made  with  the  cornea  knife,  the  form  of  which  varies  greatly  {pi, 
140,  fig.  59,  Beer's  knife ;  fig,  57,  Bell's  knife ;  fig,  58,  Sharp's  knife). 
The  right  eye  must  be  operated  with  the  left  hand,  the  left  with  the  right 
{ph  IS9,  fig,  10,  operator  with  Beer's  knife ;  ^^.  11,  do.  with  the  double 
knife  of  Jäger).  J&ger's  knife  is  asserted  to  have  the  advantage  of  causing 
a  wound  which  heals  sooner,  and  without  as  much  probability  of  the  pro- 
trusion of  the  iris  and  vitreous  humor.  A  modification  of  Jäger's  knife 
(pi,  140,  fig,  61)  has  been  proposed  by  Ott.  After  the  incision  has  been 
made  through  a  little  more  than  one  half  of  the  circumference  of  the  cornea 
almost  close  to  the  sclerotic,  the  upper  eyelid  is  to  be  dropped  for  a  few 
seconds,  and  then  carefully  raised  for  the  introduction  of  the  instrument 
intended  to  open  the  capsule.  This  is  best  effected  by  the  lancet-shaped 
cataract  needle.  Instruments  called  cystitomes  (fig.  60,  La  Faye's  as 
improved  by  Richter)  have  been  recommended  by  some,  but  they  are  liable 
to  serious  objections.  Three  or  four  vertical  and  several  transverse 
scratches  of  the  capsule*  are  now  made  with  the  cataract  needle.  The  lens 
will  then  usually  come  out  of  the  capsule,  but  may  require  the  assistance 
of  a  gentle  pressure.  Various  attempts  have  been  made  to  extract  the 
capsule  with  the  lens,  and  for  this  purpose  different  forceps  have  been 
invented  such  as  Beer's  forceps  (fig.  44),  Graefe's  do.  (fig,  45),  Maunoir's 
do.  (fig,  46).  The  experiment  of  making  the  entrance  through  the  scle- 
rotic has  been  attended  with  considerable  difficulties  and  dangers,  so  that 
the  present  method  is  most  generally  employed,  excepting  where  the  next 
mentioned  is  preferred. 

b,  Keratonyxis  consists  in  the  introduction  of  a  needle  through  the 
cornea  for  the  purpose  of  breaking  up  the  cataract,  separating  it  from  its 
connexions,  in  order  that  it  may  be  dissolved  and  absorbed  ;  or  else  to 
depress  it  and  thus  force  it  out  of  the  axis  of  vision.  The  latter  operation 
is  more  correctly  termed  couching. 

Both  curved  and  straight  needles  may  be  used  in  these  operations ;  the 
former,  however,  are  preferred.  The  operator  pierces  the  lower  part  of  the 
cornea,  far  enough  from  its  border  to  clear  the  pupillary  margin  of  the  iris 
{pi  139,^.  12). 
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Bowen  has  proposed  a  mode  of  operating  which  he  calls  hyalonyxis 
{fig,  13)  ;  a  curved  needle,  with  the  convexity  anterior,  is  so  introduced, 
about  three  or  three  and  a  half  lines  from  the  margin  of  the  cornea,  and  one 
line  beneath  the  transverse  diameter,  as  to  enter  the  vitreous  humor  behind 
the  lens  and  capsule;  the  posterior  wall  of  the  capsule  is  torn,  the  lens 
depressed  in  the  vitreous  humor,  and  the  anterior  wall  of  the  capsule  then 
torn  in  a  similar  manner. 

3.    CONTEACTION  AND  OBLITERATION   OF  THB  PuPIL    (SyniuCsb,    ObturatlO, 

Imperforatio,  Phthisis  pupilke,  Atresia  iridis).  There  are  three  methods  by 
means  of  which  an  artificial  pupil  can  be  obtained:  1.  By  cutting  the  fibres 
of  the  iris  (coretomia  or  iridoiomia);  2.  By  cutting  out  a  segment  of  the 
iris  {corectomia,  iridectomia) ;  3.  By  destroying  the  connexion  between  iris 
and  ciliary  ligament  {coredialysis,  iridodialysis).  Sometimes  two  methods 
are  combined,  for  the  sake  of  greater  certainty. 

In  iridotomy  and  iridectomy,  an  incision  is  first  made  in  the  cornea, 
through  which  the  operator  introduces  a  pair  of  very  delicate  scissors  (pL 
HO,  figs.  42, 43),  which  may  be  either  straight  or  curved  ;  these  are  to  be 
opened,  and  one  point  to  be  inserted  into  the  iris,  and  a  section  made  run- 
ning towards  the  transverse  diameter.  A  second  section  is  so  made  as  to 
include  a  V-shaped  piece  between  the  two  {pi  IS9,  fig.  14).  Owing  to  the 
not  unfrequent  junction  of  the  iris  at  the  edges  of  the  insections,  the  second 
mode  of  operation  was  resorted  to,  that  of  iridectomy,  in  which  a  pupil  was 
formed  by  cutting  out  a  portion  of  the  iris.  This  is  conducted  in  a  manner 
similar  to  the  last  processes ;  the  piece  there  formed  is  taken  up  by  fine  for- 
ceps {pL  140,  figs.  44,  45,  46),  and  cut  off  with  fine  scissors.  The  hook« 
forceps  {fig.  44)  have  been  used  to  advantage  in  these  and  similar  opera- 
tions, to  insure  a  firm  hold  of  the  object  to  be  grasped. 


6.  Hare-Lip. 

Hare-lip  is  a  congenital  malformation  of  the  lip,  an  arrest  in  the  develop- 
ment of  it  while  the  remaining  portions  of  the  system  have  advanced  to 
proper  perfection.  It  generally  occurs  alone,  but  frequently  is  found  asso- 
ciated with  a  fissure  of  the  palate. 

The  first  part  of  the  operation  consists  in  paring  the  edges  of  the  lip, 
either  with  scissors  or  with  the  scalpel. 

In  operating  with  the  scissors  {pL  139,  fig.  17),  the  lower  corner  of  the 
fissure  is  grasped  with  the  hand  or  a  hook,  the  lip  drawn  downwards  and 
outwards,  the  blunt  edge  of  a  tolerably  strong  pair  of  scissors  is  introduced 
between  the  jaw  and  the  lip,  and  the  borders  of  the  incision  are  taken  off  at 
a  single  cut.  The  bent  scissors  represented  in  pL  140,  fig.  18,  are  most 
convenient  for  this  purpose.  After  the  cuts  have  been  made  on  each  side 
of  the  fissure,  the  second  stage  of  the  operation  is  to  be  carried  out,  consist- 
ing in  the  approximation  of  the  wounded  edges,  which  are  retained  by 
needles,  but  sometimes  by  adhesive  plaster. 

The  bloody  suture  (sutura  omenta)  is  effected  in  various  ways.  The 
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figure-of-eight  suture  is  the  one  most  usually  employed,  and  for  this  reason 
frequently  called  hare-iip  suture.  The  shape  and  size  of  the  needles  vary 
greatly.  Dieffenbach  made  use  of  fine  insect  needles  or  pins,  which,  after 
being  properly  wrapped,  are  cut  ofi"  close  to  the  thread.  Two  needles 
usually  suffice  for  children,  three  for  adults.  PL  139,  ßg.  18,  a  be,  shows 
the  mode  of  introducing  the  needles.  As  soon  as  a  needle  is  inserted,  it  is 
wrapped  with  thread  and  fastened,  and  a  common  thread  may  finally  be 
wound  over  all  the  needles  (ßg.  19).  Should  the  lip  be  much  drawn  up  or 
shortened,  circular  incisions  may  be  made  on  each  side,  as  shown  in  ßg, 
20,  a  b. 


7.  Clept  Palate. 

A  fissure  of  the  palate  is  frequently  found  associated  with  hare-lip:  it  may 
be  a  congenital  disease,  or  the  result  of  injuries  or  diseases  of  after-life. 
Like  hare-lip,  too,  it  is  an  arrest  of  development  which  prevents  the  corres- 
ponding lateral  portion  of  the  palate  from  uniting  along  the  median  line  to 
form  a  continuous  roof  to  the  mouth. 

Formerly  it  was  the  custom  in  such  cases  to  supply  an  artificial  roof  to 
the  mouth  by  means  of  a  plate  of  gold,  silver,  horn,  &c.  This  answered 
more  or  less  satisfactorily  for  fissures  of  the  hard  or  bony  palate,  while 
fissures  of  the  soft  palate  were,  until  quite  recently,  considered  irremediable 
and  incurable.  The  operation  of  suture  of  the  palate,  better  known  as 
staphyloraphia,  was  first  attempted  by  Graefe  in  1816.  This  consisted  in 
paring  ofl*  the  edges  of  the  fissure,  which  were  afterwards  brought  into  such 
approximation  that  the  sides  united  perfectly.  Experience,  too,  has  shown 
that  the  operation  not  only  obliterates  the  fissure  in  the  soft  palate,  but  ulti- 
mately that  in  the  hard  palate  likewise. 

A  piece  of  cork  is  required  to  be  placed  between  the  back  teeth,  for  the 
purpose  of  keeping  the  mouth  open  during  the  operation.  Different  kinds 
of  knives  have  been  made  use  of  to  pare  the  edge  of  the  fissure,  as  also 
various  forceps  and  tenacula  for  arranging  the  edges.  Ligatures  of  about 
two  feet  in  length  are  necessary.  Various  forms  of  needles,  needle-holders, 
and  forceps  are  required  for  making  the  attachment,  and  special  instruments 
are  required  for  tying  the  knots. 

The  operation  is  conducted  as  follows:  The  mouth  of  the  patient  is 
opened,  and  the  base  of  the  tongue  depressed.  With  a  knife,  having  a  blade 
somewhat  like  the  edge  of  a  lancet,  the  cutting  edge  about  a  quarter  of  an 
inch  in  extent,  and  the  flat  surface  bent  semicircularly,  an  incision  is 
made  about  half  an  inch  long  on  each  side  of  the  posterior  nares,  a  little 
above  and  parallel  to  the  palatine  flaps,  and  across  a  line  straight  down- 
wards from  the  lower  opening  of  the  Eustachian  tube,  by  which  the  levator 
palati  is  divided  on  both  sides,  just  above  its  attachment  to  the  palate.  The 
edges  of  the  fissure  are  next  pared  with  a  straight  blunt-pointed  bistoury, 
removing  little  more  than  the  mucous  membrane ;  then,  with  a  pair  of  long, 
blunt-pointed,  curved  scissors,  the  posterior  pillars  of  the  fauces  are  divided 
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just  behind  the  tonsil,  and,  if  necessary,  the  anterior  pillar  likewise ;  the 
wound  in  each  part  being  about  a  quarter  of  an  inch  in  extent  Lastlj, 
stitches  are  introduced  by  means  of  a  curved  needle  set  in  a  handle,  and  the 
threads  tied,  so  as  to  keep  the  edges  accurately  in  contact  (pL  lS9,ßg.  81). 


8.  Odontalgia. 

Diseases  of  the  teeth  are  so  numerous  and  important,  that  their  treatment 
constitutes  a  separate  branch  of  surgery.  We  shall  here  only  refer  briefly 
to  the  principal  instruments  used  in  the  extraction  of  teeth,  usually  the  only 
method  by  which  odontalgia,  or  tooth-ache,  can  be  effectually  cured.  In 
the  multiplicity  of  contrivances  for  extracting  teeth  under  all  possible  cir- 
cumstances, we  can  find  room  for  but  comparatively  few. 

The  first  step  in  the  extraction  of  teeth  consists  in  cutting  the  gum  around 
the  neck  of  the  one  afiected.  Convenient  instruments  for  this  purpose  are 
those  invented  by  Cruce  (pL  140,  figs,  69, 70).  They  consist  of  two  handles 
with  sharp  bent  extremities.  Fare's  apparatus  (fig.  71)  is  a  steel  rod,  fas- 
tened into  a  handle,  and  with  a  spatulate  bent  end. 

For  the  extraction,  we  have  first  the  parrot-beaked  forceps  (fig.  72),  with 
a  spring  between  the  handles  to  keep  them  apart.  Fig,  78  represents  the 
large  curved  forceps  for  extracting  canine  and  anterior  molar  teeth.  Mor- 
tet's  forceps  (figs,  74,  75). 

PL  189,  fig,  38,  illustrates  the  mode  of  extracting  a  lower  incisor  bjr 
means  of  the  forceps. 

The  simple  key  (pL  140,  fig.  76  a  b)  consists  of  a  steel  stem,  four  and  a 
half  inches  long,  with  a  wooden  or  bone  handle.  Into  an  incision  in  the 
bent  upper  end,  the  hook,  b,  is  inserted  and  retained  by  a  screw. 

The  key  with  movable  hooks  (fig,  77)  is  much  like  the  {»^ceding,  except 
in  having  an  ofl^t,  a,  which  receives  the  hook,  b,  and  is  held  by  a  screw. 

PL  189,  fig,  29,  exhibits  the  method  of  extracting  a  back  tooth  by  meant 
of  a  key.  The  stem  of  the  instrument  is  usually  wrapped  with  a  handker- 
chief^ to  prevent  contusion  of  the  gums. 


9.  Restoration  of  Lost  Parts. 

(Chirurgia  curtorum,  Transplantatio,  Merioplasüce.) 

This  art  has  been  known  for  a  long  period  of  time.  It  depends  upon  the 
highly  interesting  physiological  phenomenon,  that  parts  of  the  body  may  be 
separated  and  transferred  to  another  part,  or  even  to  an  entirely  di&reot 
individual,  and  yet  form  a  vital  and  persistent  attachment.  It  is  in  eases 
of  deficiency  or  malformation  of  parts  of  the  face,  that  this  art  has  been 
made  use  of  with  greatest  success,  and  especially  in  the  formation  of  a  new 
nose,  known  as  the  Taliacotian  or  rhinoplastie  operation. 

Restoration  of  the  nose  by  means  of  a  fiap  from  the  f^rduad.  In  the 
first  place,  a  model  corresponding  to  the  face  and  stump  of  the  note  is  to 
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be  constructed  of  wax  or  day :  thn  measured  with  strips  of  paper,  and  the 
outlines  thus  obtained  marked  off  on  paper  and  cut  out.  This  outline  is 
then  to  be  spread  out  flat  on  the  forehead,  the  base  uppermost,  the  apex  at 
the  top  of  the  nose,  and  marked  out  on  the  forehead  with  ink.  Dots  of  ink 
should  also  indicate  where  the  sutures  are  to  be  made,  four  on  each  side 
being  usually  sufficient.  The  operation  itself  presents  four  stages.  In  the 
first,  the  margin  of  the  outline  on  the  forehead  is  to  be  cut  through,  except- 
ing the  narrow  neck  between  the  eyes,  and  the  flap  of  skin  dissected  from 
the  periosteum.  When  the  bleeding  has  ceased,  the  flap  is  to  be  twisted 
on  itself,  and  its  edges  fitted  into  the  grooves  made  for  its  reception,  and 
these  fastened  with  sutures.  A  roll  of  oiled  lint  is  then  to  be  introduced 
into  each  nostril,  for  the  purpose  of  supporting  the  nose,  and  a  pledget 
above  the  septum  ;  the  wound  on  the  forehead  filled  with  dry  lint ;  and  the 
ligatures  removed  after  from  forty-eight  to  seventy-two  hours.  After 
adhesion  has  thoroughly  taken  place,  the  twisted  strip  of  skin  by  which  the 
connexion  with  the  forehead  was  maintained,  is  to  be  cut  through,  or  a  little 
strip  cut  out,  so  that  it  may  be  laid  down  smoothly.     (PL  139,  ßg.  21.) 

This  mode  of  operating  has  experienced  various  modifications  by  different 
surgeons.  PL  189,  ßg.  24,  represents  the  method  adopted  by  Delpech 
in  a  particular  case ;  ßg,  25  is  the  flap  of  skin  brought  down  and  then 
twisted. 

Fig.  22  exhibits  a  newly  formed  nose,  after  Dieffenbach,  in  which  all  the 
bard  parts  had  been  lost,  and  the  soft  parts  either  destroyed  by  suppuration, 
or  fallen  in.  The  soft  parts  were  first  trimmed  off  even,  and  dissected  out 
to  a  slight  amount  beneath  the  skin  of  the  cheeks,  and  a  transverse  incision 
made  in  the  upper  lip  to  receive  the  septum;  after  this  the  flap  was 
brought  down  from  the  forehead  and  attached  as  before  described.  Some 
surgeons  prefer  to  form  the  septum  of  the  nose  by  a  subsequent  operation 
from  the  upper  lip. 

When  the  nose  is  to  be  formed  out  of  the  skin  of  the  arm,  a  model  of  it 
is  to  be  made,  and  the  surface  of  the  model  cut  out  in  paper  and  marked 
off  on  the  arm.  Graefe  has  invented  a  special  apparatus  for  connecting  the 
arm  and  face,  consisting  of  a  cap,  jacket,  and  arm  bandage,  shown  in  pL 
189,  ßg.  26.  The  cap,  a,  is  prolonged  on  each  side  in  a  flap,  c,  by  means 
of  which  it  is  fastened  under  the  chin.  Above  is  sewed  to  it  the  bandage,  d, 
for  holding  the  wrist.  Opposite  threads  are  attached  to  the  cap,  which  are 
tied  together  to  hold  the  bandages,  p,  q,  r  ;  two  are  at  g,  two  at  c,  and  two 
on  the  other  side  of  the  head  opposite  to  g.  A  small  ring  is  fastened  at  / 
with  strong  tape,  and  through  it  passed  a  bandage,  by  which  the  entire  head 
may  be  drawn  back  towards  A,  if  necessary.  The  cap  is.  attached  to  the 
jacket,  h,  at  u.  A  second  ring  is  placed  at  i,  for  the  purpose,  by  means  of 
a  tape,  of  drawing  the  arm  towards  the  left,  if  required ;  another  is  situated 
on  the  right  side.  The  pantaloons  are  fastened  to  the  waistband,  A.  The 
arm  bandage  consists  of  the  linen  band,  /,  m,  n,  o,  with  six  side  bands ;  the 
former  consists  of  a  part  for  the  upper  arm,  s,  n,  and  the  forearm,  s,  L  The 
arm  portion  is  attached  along  the  border,  m,  o,  to  the  three  side  bands,/),  q,  r, 
by  nine  narrow  tapes  or  silk  strings ;  the  same  arrangement  exists  on  the 
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opposite  side.    The  position  of  the  side  bands  is  secured  by  the  six  strii^ 
attached  to  the  cap. 

Fig.  27  represents  the  flap  of  skin  dissected  from  the  arm  and  attached 
to  it  only  by  its  base.  It  is  cicatrized  along  its  margin  and  under  sar£eu)e» 
and  thereby  prepared  for  attachment  to  the  stump  of  the  nose.  < 


10.  Extirpation  of  portions  of  the  Tongue. 

For  this  operation  will  be  needed  a  piece  of  cork,  and  a  polypus  forceps 
or  Muzeux'  tenaculum  forceps  {pL  140,  fig.  12).  It  will  sometimes  be 
necessary  to  pass  a  string  or  loop  through  the  sound  part  of  the  tongue,  for 
the  purpose  of  drawing  it  out  during  the  operation,  and  for  stopping  the  flow 
of  blood.  There  will  also  be  required,  a  straight,  a  sharp,  and  a  blunt  bis- 
toury, a  Cooper's  scissors,  ligature  apparatus,  cautery  irons,  cold  water, 
ice,  &c.  The  tongue  of  the  patient  is  to  be  protruded  as  far  as  poraiUe, 
and  held  by  forceps  or  a  loop.  The  operation  itself  is  conducted  either  by 
means  of  an  incision  or  by  ligature. 

PL  139,  fig.  30 :  at  the  points  g  and  A,  two  needles  are  passed  through 
from  beneath,  each  provided  with  a  separate  and  a  common  thread,  the 
latter  of  which,  g,  k,  /»,  i,  is  tied  on  the  back  of  the  tongue ;  the  two  former, 
g,  I,  wi,  and  Ä,  n,  o,  are  fastened  in  the  edges.  For  removing  the  small  pw- 
tion  of  the  side  of  the  tongue,  a  needle  with  a  double  thread  is  passed 
through  at  p,  and  the  two  ends  of  those  tied  together  at  q  and  r. 


11.  CEsophagotomy. 

This  is  resorted  to  sometimes  for  the  removal  of  foreign  bodies,  partly 
for  the  purpose  of  introducing  food. 

For  the  first  end,  three  methods  have  been  proposed,  that  of  EckhoUt 
with  the  most  favor.  The  operation  is  to  be  performed  in  the  triangular 
space  included  between  the  two  crura  of  the  sterno-cleido-mastoid  and  the 
clavicle.  The  skin  is  in  an  obliquely  transverse  fold,  and  an  incision  made 
of  about  two  inches  in  length,  running  downwards  and  inwards  to  the 
sternal  end  of  the  clavicle,  and  the  platysma  separated.  Should  the  space 
between  the  muscular  portion  be  too  much  confined  to  permit  a  sight  of 
the  laryngeal  nerve  lying  along  the  oesophagus,  the  angle  of  the  two  heads 
is  opened  up  on  a  director  by  introducing  this  close  behind  the  muscle,  and 
thus  avoiding  any  danger  of  injuring  the  inferior  thyroid  artery  and  the 
omo-hyoid  muscle.  The  omo-hyoid  may  be  then  pushed  up,  the  carotid 
artery  and  jugular  vein  outwards,  the  oesophagus  laid  bare,  and  then  opened 
either  against  the  foreign  body  or  a  small  aperture  made  and  enlarged  with 
forceps,  or  by  the  introduction  of  a  director. 

PL  139,  fig.  32,  the  lips  of  the  incision  are  separated  by  means  of  two 
double  tenacula  :  *,  sternal, ',  clavicular  portion  of  the  sterno-cleido-mastoid 
muscle;   ",  sterno-thyroid  muscle;   *,  omo-hyoid  do.;   *,  thyroid  ^and; 
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•,  trachea ;  ^  carotid  artery ;  *,  inferior  thyroid  artery ;  *,  laryngeal  nenre 
and  branches ;  **,  cellular  tissue. 

To  extract  the  foreign  body  after  the  operation  we  may  make  use  of  a 
straight  forceps  (pi.  140, ßg.  15),  or  if  it  be  some  distance  from  the  open- 
ing, of  a  curved  forceps  as  shown  in  fig,  78.  Degenerate  portions  of  the 
membrane  of  the  (Bsophagus,  false  membranes,  &c.,  may  be  removed  with 
the  knife  or  with  the  scissors.  The  introduction  of  nourishment  when 
necessary  is  to  be  effected  by  means  of  a  flexible  tube. 

If  the  foreign  body  be  not  too  large  it  may  in  most  instances  be  removed 
without  an  operation.  An  instrument  for  extracting  such  substances, 
invented  by  Petit,  and  improved  by  Eckholdt,  is  shown  in  fig,  79.  It  con- 
sists of  a  handle,  a ;  a  ferule,  6  ;  a  whalebone  rod,  c  c ;  a  silver  tube  with 
two  hooks,  d,  to  which  is  fastened  an  elastic  tube,  e  e ;  /,  is  a  long  cylin- 
drical piece  of  sponge  to  which  are  attached  some  loops  of  thread,  g,  to 
catch  hold  of  small  angular  bodies. 

For  the  extraction  of  bodies  of  moderate  size  Eckholdt  made  use  of  the 
apparatus  shown  in  fig,  80.  An  elastic  catheter,  g*^,  is  provided  at  its 
superior  extremity  with  an  open  convex  silver  ferule  attached  to  it  by  two 
arms.  Into  the  catheter  is  passed  a  round  whalebone  rod  with  a  wooden 
handle,  which  carries  a  silver  ferule,  b.  This  ferule,  c,  has  a  ridge,  c,  round 
its  margin,  cut  through  in  two  opposite  places;  a  silver  tube,  e,  on  the 
catheter  has  a  small  hook,/,  on  each  side,  which  passing  through  the  breaks 
in  the  ridge,  e,  and  slightly  rotated,  serves  to  unite  the  catheter  to  the  han- 
dle. The  whalebone  rod  projects  about  two  inches  beyond  the  tube,  and 
to  its  anterior  end  is  fastened  a  small  silver  button  having  eight  grooves 
radiating  from  the  centre,  cut  on  its  surface.  In  these  are  laid  four  thin 
whalebone  rods  about  five  inches  long,  and  crossing  each  other  in  the  cen- 
tre of  the  button  ;  these  are  held  in  place  by  a  small  cap  with  eight  teeth, 
which  bend  down  between  the  rods  and  thus  keep  them  in  place ;  they  are 
then  bent  over  and  tied  along  the  anterior  end  of  the  tube,  and  afterwards 
surrounded  by  a  ferule  with  the  anterior  margin  bent  in  between  the  rods 
to  keep  them  at  a  proper  distance  apart.  The  cage  thus  formed  will  of 
course  be  enlarged  and  expanded  on  drawing  back  the  rod,  and  on.  the 
other  hand  elongated  and  greatly  diminished  in  diameter  by  pushing  the 
rod  out  or  forwards.  To  extract  pins  or  other  sharp  bodies,  the  cage  may 
be  covered  with  a  small  bag  of  fine  silk,  and  also  encircled  by  numerous 
loops  of  thread. 


13.  Amputation. 

Amputation  proper  has  reference  to  the  cutting  through  of  a  limb :  when 
the  separation  takes  place  at  a  joint,  we  have  excision,  or  ex-articulation. 

Amputating  apparatus  consists  of  the  following  instruments :  two  tour- 
niquets (pi,  140,  figs,  86-88,  those  of  Henkel  and  Savigny) ;  amputating 
knives  of  various  sizes,  single  edged  for  circular  sections,  and  double  edged 
for  flap  operations  (Jig,  84,  Savigny's  knife ;  fig,  85,  Weiss's  knife  for  cir- 
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cular  incision) ;  a  straight  or  bellied  bistoury  ;  knives  for  separating  bone 
and  cutting  periosteum  ;  amputating  saws  {fig.  21,  Pott's  saw) ;  bone  nip- 
pers for  extracting  spicula  {f^.  20) ;  bone  scissors  {fig,  19)  and  rasps ;  a 
chisel  {figs-  22,  28) ;  forceps  {figs,  35,  36) ;  artery  tenaculum  {fig,  37, 
Bell's) ;  and  the  necessary  bandages.  Grood  assistants,  generally  five  in 
number,  will  be  required.  The  suggestion  of  Moore,  to  diminish  the  pain 
of  an  operation  by  compressing  the  principal  nerves  {fig,  89,  nerve  com- 
pressor), has  not  been  much  followed. 

Various  tables  have  been  constructed  for  the  suitable  arrangement  of  the 
patient  {fig,  90,  Kluge's  table),  but  these  are  only  applicable  in  hospitals. 

The  principal  modes  of  amputation,  subject,  however,  to  numeroos 
modifications  for  the  diflS^rent  regions,  are  two  in  number. 

1.  The  Circular  Method.  This  may  be  either  simple  or  double.  In  the 
simple  incision,  all  the  soft  parts  are  cut  to  the  bone,  then  pushed  up,  and 
the  bone  sawed  off  close  to  the  muscle.  Subsequently  it  was  considered 
preferable  to  cut  first  through  the  skin,  then  pushing  this  up  to  cut  through 
the  muscle,  and  finally  to  separate  the  bone  as  before. 

2.  Flap  Operation,  The  flesh  is  grasped  by  the  surgeon,  and  lifted  firom 
the  bone ;  the  double  edged  knife  is  passed  horizontally  through  it,  the 
point  carried  over  the  bone,  and  pushed  through  the  other  side  of  the  limb ; 
it  is  then  made  to  cut  its  way  out  upwards  and  forwards,  so  as  to  make  the 
anterior  flap.  The  knife  is  again  entered  on  the  inner  side  a  little  below 
the  top  of  the  incision,  passed  behind  tlie  bone,  brought  out  at  the  wound 
on  the  outside,  and  directed  so  as  to  make  a  posterior  flap.  Both  flaps  are 
now  drawn  back,  the  knife  swept  around  the  bone  to  divide  any  remaining 
muscular  fibres,  and  the  bone  sawed  through. 

PL  IS9,  fig.  33,  amputation  of  the  thigh :  a,b,  hands  of  the  first  assistant; 
c,  d,  do.  of  second  assistant ;  e,/,  operator. 

The  following  figures  are  intended  to  illustrate  the  respective  positions 
of  the  individual  parts  after  an  amputation. 

PI.  139,  fig.  34,  circular  amputation  of  the  upper  arm,  three  and  a  half 
inches  above  the  middle ;  a,  humerus  ;  b,  c,  deltoid  muscle ;  d,  long,  e,  short 
head  of  the  biceps  brachii ;  /,  latissimus  dorsi  muscle ;  g,  h,  i,  k,  I,  triceps 
brachii  ;  m,  n,  o,  /»,  subcutaneous  adipose  and  cellular  tissue  :  \  brachial 
artery  ;  ',  posterior  circumflex  artery  ;  *,  basilic  vein  ;  *»*,  deep  seated 
brachial  vein  ;  *,  cephalic  vein  ;  ^  median  nerve  :  •,  ulnar  nerve  ;  *,  middle 
cutaneous  nerve.  Fig.  35,  circular  amputation  of  the  thigh  two  inches 
below  Poupart's  ligament :  a,  femur ;  6,  rectus  femoris ;  c,  sartorius ;  d,  vastus 
externus  and  tensor  vaginae  femoris ;  e,  vastus  internus ;  /,  adductor  longus ; 
g,  gracilis  ;  A,  t,  k,  I,  adductor  magnus,  adductor  brevis,  and  semi-membra- 
nosus  muscles  ;  m,  biceps  crureeus  ;  ti,  semi-tendinosus ;  o,  adipose  and  cellu- 
lar tissue  between  the  adductors  and  gracilis ;  p,  q,  r,  t,  subcutaneous  adipose 
and  cellular  tissue ;  s,  intermuscular  tissue ;  ',  cruraeal  artery ;  *,  deep  do. ; 
•»external  circumflex  artery;  *,  crurseal  vein;  "**•*,  deep  seated  veins; 
*,  saphena  major  vein  ;  *~^,  small  and  large  muscular  and  cutaneous  arterial 
branches ;  *'**,  branches  of  the  crurseal  nerve. 
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13.  Fractures. 

These  occur  in  all  the  individual  bones,  although  more  rarely  in  some 
than  in  others. 

In  treating  fractures,  a  point  especially  to  be  attended  to  is  the  trans- 
portation of  the  patient,  especially  if  the  distance  be  considerable.  In  the 
treatment  proper,  the  Arst  step  consists  in  properly  approximating  the 
fractured  extremities,  and  then  in  keeping  them  undisturbed  in  close  con- 
tact  ;  the  rest  must  be  left  mainly  to  the  recuperative  energies  of  the 
system.  PL  140,  ßg,  91,  represents  a  bed  well  adapted  for  the  ease  and 
immobility  of  the  patient  while  under  treatment  for  the  union  of  a  broken 
limb. 

14.  Calculus. 

Calculus,  or  stone  in  the  bladder,  is  a  very  painful  disease  of  frequent 
occurrence.  Owing  to  the  danger  of  a  direct  operation  for  this  disease, 
efforts  have  frequently  been  made  to  discover  methods  by  means  of  which 
such  operation  might  be  avoided.  The  great  objection  to  these  methods, 
known  under  the  general  name  of  lithontripsy,  is,  that  they  do  not  act 
directly  upon  the  calculus,  and  that  their  long  continued  use,  which  is 
usually  necessary,  introduces  a  train  of  new  evils. 

We  cannot  pretend  to  enter  into  even  a  brief  account  of  the  various 
methods  of  performing  operations  of  lithotomy,  or  extracting  the  calculus 
directly,  as  this  would  of  itself  require  a  volume.  We  must  confine  our- 
selves to  a  reference  to  some  forms  of  apparatus,  by  which  the  stone  may 
frequently  be  broken  up  in  the  bladder  and  evacuated  i|i  minute  fragments. 
The  instrument  invented  by  Civiale,  and  called  lithotriptor,  has  been  made 
use  of  with  considerable  success,  although  liable  to  the  danger  of  lacerating 
the  coats  of  the  bladder,  and  of  bruising  the  parts  about  the  neck.  It  is 
represented  in  pL  140,  figs,  81 — 83,  and  consists  essentially  of  a  straight 
cylindrical  canula  introduced  into  the  bladder,  and  containing  three  or 
four  branches  which  can  be  protruded  by  external  machinery.  These  are 
then  made  to  grasp  the  stone  and  hold  it  tightly,  whilst  it  is  bored,  scooped, 
and  excavated  by  drills  contained  in  the  centre  and  worked  by  a  bow. 
When  the  stone  is  sufliciently  excavated,  its  shell  is  crushed  into  small 
pieces. 

The  instrument  most  used  at  the  present  day  is  the  screw  lithotrite,  com- 
posed of  two  sliding  blades,  between  which  the  stone  is  seized  and  crushed 
by  gradual  pressure  with  a  screw. 
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Aronia,  137. 
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Alrogene.  303. 

Atropa  belladonna,  118. 
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BaceharideoB.  136 ;  baccharia,  lb. 

BalanophorHCcae,  101. 
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Ballola.  115. 

Balm  of  Gilead,  im 
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Balaamodendroa  mynha,  170;  B.  gi- 
leadense,  ib. 

Bamboo,  the,  45.  09. 

Bambnsa  aruiidinaeea,  00« 

Banana  family,  the,  8EL 

Banisteriese,  183. 

Banlcsia  serrata,  105. 

Banyan  tree,  the,  97. 

Baobab,  the.  189. 

BapUsla,  166 

Barbacenia,  80. 

Barberien,  113. 

Barberry  family,  the,  190. 

Bark,  Tarifons  layers  comBoaftnc  the, 
13;  method  of  increase  oi,  ib. ;  f  ' 
of  the  endogenous  pkMt,  14* 

Barley,  67,  69. 

Bamadesie».  138. 

Barosma,  175. 

Barrlngtonie«,  158. 

Bartonla,  13S. 

BartnuniacesB,  63. 
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115. 

Basaü  parldi,  127. 
Batatas  edaiis,  ISO. 
Baahiniee,  167. 
Bay  iir  laurel  fkmily,  the,  106. 
BdeiUum.  76,  170. 
Beans,  166. 117. 
Bear's  claw,  114. 
Bebeem-bark,  107. 
Beech,  44.  46.  51,  92. 
Beefwood  tribe,  the,  93. 
Beet,  the  common,  110. 
Befaria,  51. 

inhice«,  the  begonia  fhmlly,  107. 
Belladonna.  118. 
Bellide».  135 ;  beUie»,  ib. 
Bellworts,  78. 

BelvisiaceflB,  the  belTisla  (haiily,  IM. 
Ben-nuts,  165 ;  oH  of  ben,  ib. 
Bent  grass,  09. 
Benzoin  odorlfemm,  107. 
Berberldace».  199 ;  berfoeifde»,  900. 
Berchemia,  171. 
Bergaaot,  oU  oC  18S. 
Ber«ia.ltl. 
Bermuda-grass,  60. 
BerthoiletJa  excelsa,  150 
Beta  vulgaris,  110. 
Betel  nut,  the,  76;  leai;  the,  94. 
Betonica  oflicinaiU,  115. 
Betuiine«.  92. 
BetmloUes.  48. 
Bidens,  136. 
Bignoniaee«,   die  Mgnonla    flunily, 

121 ;  bignonien,  ib. ;  btgpoala  leu- 

cosylon,  122. 
Bikh,  the  East  Indian  polsoo  soealled, 

903. 
BUberries,  130. 
BUUrdiera,  176. 
BUlbergia,  80. 
Bindweeds,  the  true,  190. 
Bionia,  166. 
Birch  tribe,  the,  98. 
Birthwort,  1U2;  blrthwort  Ibmily,  the, 

101. 
BItienwM«,  lia 
Bixa  orellana,  IM:  Mxaee»,  194. 
Blaekberry,  the,  163l 
Bladder-nut  family,  the,  171. 
Biadder-wort  fiunUy,  the,  113. 
Blastema,  or  primordial  Batler,  4. 
Biechuro,  113. 
Blennosperma,  131. 
Blepharis,  113. 
Blephilia,  li5. 
Bletide»,  85. 
Blitum,  109. 
Blood  root,  19S. 
Bloodwort  family,  the,  81. 
Bocconia,  196. 
Boehmeria,  97. 
Buerhaavia,  IIL 
Bog-myrtie,  93. 
Bonun  npas,  97. 
Bois  d'arc,  97. 
B4i4eriee.  135. 
Bolax,  145. 
Bdidoa,9SL 

Boletus  edulls,  umbellattu,  Jce^  60. 
Bollvaite,l90» 
Boltonia,  135. 
Bomhaz  eeihe^  Mi. 
Bonapartea,  80. 
Boopls,  139. 
Boedchla,  IM, 
Boraginace».  the  boraft  Aaiily,  118; 

borago  oflictnalis,  110. 
BevaMtneaa.  77. 
Boronia,  175. 
Borreria,  141. 
BoAwellla  serrata,  170. 
Botany,  pmTlnee  vt,  1 ;  TaiiofM  m- 

tems  or,  52 ;  botanical  terma,  see  De- 

flnitions. 

BethroBchyiBa,  pItteA  or  vaiUbrto  tie- 
sue,  3,  5. 
Boirychinn,  60. 
Bottk  foord,  the,  155^ 
Bovista  gigantaa,  60. 
Bowlesia,  145. 

Boxwood,  the,  oaed  hy  engraven,  90. 
Brachylepis,  110. 
Braata,  or  flonU  lesvM,  9it 

ec  bracdeta«  84* 
Bradburia,  135. 


Braliea,77. 

Brasenia,  199. 

BrassieesB.   196;    braiaka   oheraee«, 

rape,  and  campestrls,  197. 
Brasside»,  85. 
Bravne,  81. 

BiazU  auta,  158 ;  brazil  wood,  108. 
Bread  fruit  tribe,  the,  96 ;  the 

fruit,  98. 
Brexiacese,  the  brexia  (boilly,  ITS. 
Brimstone,  vegetable,  63. 
Brocchinia.  80 
Bromeliaceae.  80. 
Bromus  secallna«.  69. 
Broom-rape  family,  the,  117. 
Broussonetia  papyrifera,  97. 
Bmcine.  123^ 

Braniace».  the  bnraia  fiunfly,  MS. 
BmnoniacesB,    the   tiniaDBtai   '     " 

133. 
Bryaeesi,  63. 
Bryodes,  116. 
Bryonia  alba.  156. 
Bnchnera,  116. 
Bnckeyea,  181. 
Buckiandiea,  148. 
Buckthorn  family,  the,  17L 
Buckwheat  family,  the,  lOT. 
BuddleiesB,  116. 
Buds,  subdivided  Into  I 

fiower  bods,  91. 
Buffalo  nut,  109;  bnflUo  bany,  HH. 
Bulb,  nature  of  a,  82. 
Bulrushes,  73. 
BuniadefB.  196 ;  bunlas,  fh, 
Bunium,  48. 
BupthalmesB,  136. 
Burgundy  pitch,  90. 
Bnrmanniacese.  the  bunaaaaia  Aaal 

ly.  81. 
Bvrlonia,  106. 
Bursere»,  169. 

Bntomacee.  74 ;  batomiis,  ftu 
Bntler-nnt,  91. 
Butter  of  cacao,  188. 
Ruttonwood,  92. 
BnxtoanmlaeeaB.  63. 
Buxea,  99 ;  bozos  seuipw  rhwii,  Ai. 
Byssns,45. 
Byttneriace»,  187. 

Cabbage.  197. 

Cabombace»,  199. 

Cacalia,  137. 

Cacao,  the,  or  chocolate  tree,  18S. 

Cactaee«.  the  eaet»  fiunUy,  ISOL 

CsBsalpinia  braameaak.  Mi; 

nie».  167. 
Cnloapermie,  145, 147. 
Caesarea,  190. 

Cssula,  130 ;  cssoliae»,  Ih. 
Cajeput  tree.  156. 
auaiinese.  196. 
Calamus,  76, 77. 
Galandrinia,  153. 
Calanthide».  85. 
Calathium,  meaning  of  the  le 
Calceolaria  coryraboea,  IM. 
Calendula,  137. 
Caleya.  85 ;  caleyMea,  Ik 
Calibash,  155. 

Calide.  the,  or  epiealyz,  95w 
CaUa,74;  calladloa,  Ih. 
Callichroe,  137. 
OaUirrhoe,  189. 
Callitriche,  4a  156. 
Callilris,  47,  88,  89, 90. 
Calluna  vatgaris,  131. 
Calophylleas,  184 
Calopogpn,  85. 
Caloptilium,  138. 
Caloatigma,  195. 
Caltha,  48,  909. 
Calycanthaoee, 

ftmlly,  Ml. 
Calyeeraoee,    the   calyeeim   tedly, 

QUyelior»,  I4S. 

Calyptridinm,  151 

Calfilegfa,  MQL 

Calytrix,  158. 

Calyx,  the,  dlfltoent  fonat  oC  M. 

Cambium,  natore  oi,  13. 

Canbegla,  IMb 

Cameline«,  196. 

CaneU 


Digitized  by 


Google 


INDBX  TO  BOTANT. 


ffi 


GampanaUeea,      ISi ;     «ampmnU 

trach«llam,  ib. 
O&mphor.  whenc«  proeurod,  106,  107- 
Camphurosiuese,  lOO. 
Cainpylmipennen,  140. 
Canada  balsam,  90. 
Canaa,  63. 
CannablneiB,    97;    cannabif    sativa, 

aw.  98. 
Cantharelltn  clbarim,  80. 
Gaoutchouc,  whence  obtained,  41,  97, 

90.  184,  m. 
Cape  healh,  the,  131. 
Caper  fninily,  the,  195. 
CapUlnIre,  whenee  prepared,  05. 
Capttnlum,  explanation  of  the  term, 

S3. 
Capparidaee»,  196;  eapparU  splnoaa, 

Cnprlfoltace».  I4S ;  caprlfoUesB,  ib. 

Capsicum  annnnm,  lis. 

Caraway  seeds.  147. 

Carbon,  the  most  abandaut  consti- 
tuent of  plants,  38. 

Cnrdiimine,  49. 

Cnrdaroom  seeds,  84^ 

Cnrdlo^pennnm.  161. 

Cardoon.  the,  139. 

Citrdopatee.  137. 

Carduinee.  138 ;  cardans,  ib. 

Cirex,  70.  71. 

Carica  family,  the,  154,  cariea  pa- 
pHva.  I.U  155. 

Cdticea»,  71.  154. 

CnriK-Hete.  134. 

Citrliniea».  138. 

C  irludovicn,  74. 

Carnaiion.  the,  191. 

Carnituba  wax.  78. 

Carob  tree,  the,  168. 

Carpesluiii.  137. 

Carpinus.  92. 

Carpotrocheae.  194. 

Carrm,  the.  147. 

Carthamos  tlnctorios,  130. 

Cirum  CHful,  147. 

Carya,  hickory  nnts,  shell  barks,  Pe- 
can nuts,  itc,  obtained  (h>m,  91. 

CaryocHT  butyrosum,  180. 

CaryophyllacesB,  100. 

Caryophyliee,  47. 

Caryophylius  aromaticiu,  158. 

Caryota,  76,  77. 

CasearllK  90. 

Cnitearia,  103. 

Caselne,  40. 

Cashew-nut  family,  the,  170. 

Cassava,  the,  or  manioc  flour,  99. 

C.issia,  l(i7 ;  cassia  lanceolata,  160. 

CasslesB.  Ifi7. 

CasMinia.  137. 

CassythciP,  106. 

CaAtaneu,  'J*i ;  C.  resca.  Ice ,  93. 

Cjtstela,  J73. 

Cistlliej'i.  116. 

Castor  oil,  whence  procured,  99. 

Casunrincte,  93. 

Catalpa.  i'il. 

Cntaselide».  85. 

Catawba  crape,  179;  tree,  ISl. 

Catechu,  76. 

Catesbosa,  141. 

Catkin,  or  amentum,  S3;  the  catkin 
fkmily,  01. 

Cat-tails,  73. 

Caucalinee,  146 ;  cancalis.  ib. 

Candex,  the,  deflnitlon  of  the  term.  10. 

Canlis,  the,  definition  of  the  term,  10. 

Cayenne  pepper,  118. 

Ceanothus  aniericanns,  17  L 

Cedar,  white  and  red,  80 ;  the  Euro- 
pean, 00. 

CedrelaceiB,  179. 

CMronella,  115. 

Cedra«.  80. 

Celandine,  106 

Celastracee,  178;  eelastms.  ih. 

Celery,  147 ;  celery  grass.  86. 

Cells,  special  names  for  diflSurently 
shaped  agg<«fations  oC  8 ;  varying 
slies  oC  and  partitions  botweeo,  ib. ; 
certain,  of  aquatic  pUnts  mistaken 
ibr  infosorial  animalcnla,  3 ;  spiral, 
nnniilar,  reticulated,  scalarlform,  or 
dotted.  Ib.;  combination«  external 
InvestoMBt,  mad  eonstituents  oC  ib. 


conflicting  opinions  as  to  the  deve- 
lopment and  Ainctions  o(^  4. 

Cellular  system,  the.  of  the  exoge- 
nous stem.  U. 

Cellular  tissue.    See  TIssne. 

Cellnlares,  57. 

Cellulose,  nature  of,  3 ;  distinction  be- 
tween, and  llgnlne,  40. 

Celosia  cristata,  110. 

Celsla,  116. 

Celti)(,  97. 

Cenomyce  ranglfBrlna,  48. 

Centauriee,  Ix. 

Centeila,  145. 

Century  plant,  the,  81. 

Cephselis  Ipecacuanha,  14S;  cepha- 
lauthese,  141. 

Cephalotaxus,  89.  90. 

Ceramiaceae,  or  floride»,  58. 

Cerastium.  100. 

Cerasus  avium,  64. 

Ceratnlobus  ftlaucescens,  76. 

Ceratonia  slliqua,  168. 

CeratophyllaceaD,  96. 

Ccrbera.  184. 

CercU.  168. 

Cercocarppffi,  163. 

Cereals,  the,  67. 

Cereus  grandifloms  nod  hexagonus, 
150. 

Ceropecie»,  185. 

CeroxyTon  andicola,  76. 

Cestrine».  118 ;  costrum.  ib. 

Ceterach  leptophylla  and  ofllclnamm, 
66. 

Cetraria  islandica,  or  Iceland  moss,  61. 

Cevadilla,  whence  procured,  70. 

Cevallia.  156 

Cherophyllum  temnlnm,  147. 

Chetopappa,  135. 

ChaiUeUacesB,  the  chaUletla  flunily, 
103. 

Chamsalancle».  158. 

Chamerhode».  163. 

Chamnrnps,  45.  47,  77. 

Chamomile,  139. 

Chandelier  tree  of  Guinea,  the,  74. 

Ghaptalia,  138. 

Characea,  59. 

Ohardinia.  137. 

Charianthe».  159. 

Cheat,  or  chess,  the  c<Hnmon,  09. 

Cheirostemon,  188 ;  C.  platanoldes,  ib. 

Chelidoniom  m^os,  198. 

Chelone.  116. 

Chemical  constituents  of  plants,  38. 

ChenopodiacesB.  109;  chenopodium, 
43,  109.  110. 

Cherimoyer.  the,  of  Peru,  901. 

Cherry,  the.  164. 

Chestnut,  the,  98.  93. 

Chtckweed  family,  the,  190. 

Chicory  or  succory,  139. 

Chili  netUe  family,  the,  150. 

Chilian  nut,  the,  105. 

Chillies,  iia 

Chilodia,  115. 

Chimaphila  umbellata,  131. 

Chimonanthus,  161. 

Chincapin,  the,  0-2. 

Chinese  fraM  cloth,  96;  tallow  tree, 
99;  indigo,  197. 

Chiococca,  141. 

Chiogenes,  130. 

Chlonanthus,  196. 

Chironie».  133. 

ChlaBnacese.  188 

Chloranthace»,  the  chlomnthns  &ml- 
y,04. 

ChloresD,  193. 

Chloride».  69. 

Chlorophylle,  4.  40. 

Chocolate  family,  the,  186 ;  chocolate, 
188. 

ChoBrophyllnm.  147. 

Chromnle,  4. 

Chrysanthemese,  137. 

Chrysitrichee,  7l ;  chrysitrix,  Ib. 

ChryaobalanesB.  164. 

Chrysocome»,  135. 

Chrysopia,  181. 

Chrysoplenium,  48. 

ChrysopsldesB.  135 ;  chrysopsh,  ili. 

Cichoracee.  138. 

Cichorium  intybu«,  139 

Clcuta,  145;  C.  vir^a,  147. 
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Ctdemia,  150. 

Cimifhga,  803. 

Cinchonaceu,  141 ;  cinchonec,  ib. 

Cinenchyma,  or  laticiforous  tissue,  6. 

Cinnamome».  106. 

Cinnamon,  whence  procored,  107. 

Circaeaa,  i57. 

Circulation  and  elaboration  of  floldn 

In  plants,  41. 
Cirsinm,  138. 
Cissampelos,  900. 
Cissus,  47,  178. 
Cistace»,  193. 
Cistineae.  47. 

Cistomata,  deflnltion  of  the.  0. 
Ciatns  creUcu«,  194. 
CitresB,  185 ,  citrus  vulgaris,  llmonnni, 

medica,  &c..  ib. ,  citron,  ib. 
Citrnllus  colfcynthis,  155. 
Cladenchyma,  deflnltion  of,  3. 
Cladiee,  71 ;  dadium,  ib. 
Cladonla  pyxldata,  itc,  61. 
Cladrastls,  61. 
Classiflcation  of  plants,  58. 
Clansenee,  185. 
Clay  tenia,  153. 

Clematideie.  903;  clematis  erecta,908. 
Cleome,  195 ;  deome»,  ib. 
Clethra,  131. 

Climucium  dendrotdes,  63. 
Climbing  nif  hlshade,  118. 
Clintonia.  79,  133. 
Clitoria,  168. 

doranthus  inconsptcans,  188. 
Clove,  the.  158. 
Clover.  166. 

Club  moss  family,  the,  03. 
Clusiacesß,  183 ;  clnsie»,  184. 
Cnestis,  169. 
Cnicus,  138. 
Cobea,  131. 
Cocculus  Indiens.  800. 
Cochlearia,  40 ;  C.  rustica,  197. 
Cock's  comb,  110;  cock*s  foot  gnat, 

08. 
Coco,  187. 
Cocoanut,  the,  70,  77;  eocoa  plam, 

Cocoinese,  77. 

Cocoa  nucifera,  70, 77. 

Codia,  140. 

Cffileslina,  135. 

Ooelospermeae.  147. 

Coloetylis,  133. 

Cofieacese.  140;   coflba  aiabic«,  Ibt 

cofl'ee  phmt,  148 
Cola,  180. 
Colchice».  the  colchicam  fitmily,  78 ; 

Colchicum  autumnale,  ib. 
Colletle»,  171. 
Colllnsia,  110. 
Collocasia,  74. 
Colocynth,  155. 
Ccrfnring  matters  obtained  flrom  planti, 

Colpenchyma,  definition  of,  8. 

Colpias.  no. 

Colpodium.  40. 

Columbine,  S03. 

Colnmeiliacee,  the  coltunellia  ftmily, 

189. 
Columnea,  138. 
Comandra  umbellata,  109L 
Comaram,  44. 

Oombretaceaa.  150 ;  combretec,  100. 
Commelyna  tuberoea,  75;  commely- 

nacec.  lb. 
Composite  134 ;  the  largest  order  in 

the  vegetable  kingdom,  ib. ;  De  Can- 

doUe's   arrangement  of  the   inb- 

ordersof;  135. 
Comptonla,  03. 
Ooocentric  circles  of  exogeaoos  pUnti, 

Cone,  a  species  of  spike,  93. 
Conenchyma,  deflnltion  oC  8. 
Conferva  bombyclna.  Ate,  58. 
Confervace»,  A. 
ConfamdreiB,  155. 
Conifene,86. 
Goniomycetes,  00. 
Conioseiiiaum,  145. 
Coniothalamec,  01. 
Con  i  um  macolatum,  147. 
Conjugation,  process  oC  3S. 
Connnriceae,  the  connarvs  fltmUj,  lOOl 
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ConolMBa,  110. 

Conocarpat,  100. 

Conophnlis,  117. 

CooTalUirie»,  70. 

Convolvalacee,  the  conTohmlns  faml 

ly,  110:  convolvulesB,  190;  cobtoI- 

vulos  ftcammooitt,  itc,  ib. 
Conyze«,  136. 
Copnifera,  168. 
Goperaica  cerifera,  76. 
Corallorhiziden,  85. 
Corch<mis,  187. 
Cord-gnuis,  60. 
Cord-nmb  fauilly,  the,  73. 
Cordiaccffi,  the  cordia  (hmlly,    110; 

cordin  myxa  and  tebestena,  lb. 
Cordleriec,  141. 
Cordyline  aastralU,  47. 
Coreroa,  100. 

Coreop^idec,  136 :  coreopsis,  ib. 
Coriandn  s.  147;  coiiandnim  sativnin, 

lb. ;  coriander  seeds,  lb. 
Coriariacese,  the  coriaria  fiunlly,  173. 
Corion.  147. 
CorlsanihersB,  54. 
Corl.spi  I  me»,  100, 
Cork  ink  93. 

Conn,  d  liniilon  of  the  (arm,  11,  30. 
Cormogente,  61. 
Connophyta,  55. 

Oomnceee.  143 ;  comas  florlda,  fcc..  lb. 
Corolla,  constitution  of  the,  35 ;  regu 

lar  and  Irregular  polypetalous  and 

gamopetalons,  36. 
Corollidone,  56.  111. 
CorunlUee,  166 ;  coroolUa  varia,  168. 
Correa,  175. 
Corriflola,  153. 
Cortex,  the.  or  bark,  13. 
Oorybas,  85. 

CorycidesB,  85 ;  coryciom,  ib. 
CorydaleaB.  197 ;  corydaU<i,  lb. 
C^las,  48,  OS ;  C.  amerlcanus,  Ace, 

Corymb,  explanation  of  the  term,  S3. 

Corypha,  77 ;  coryphinee,  ib. 

Cotoneaster,  163. 

Gotten,  60. 

Coitencvphla.  80. 

Cotton,  cellular  tissae  of,  5 ;  different 

kinds  of,  where  procured,  100. 
CottfingraAS,  71, 
Cotnlen,  137. 
Cow-bnne,  147. 
Cotrftch.  ie7. 

Cowslip,  the,  IIS:  the  American,  113. 
Cow-tree,  the,  of  Demerara,  07,  134 ; 

cow-plmt  of  Ceylon,  135. 
Crab-gnus,  00. 
Crambe  maritima,  J07. 
Cranberry  family,  the,  130. 
Cranesblll  family,  the.  178. 
Cranlchidese,  85 ;  cranichis.  ib. 
CrassulnceiB.  151 ;  crassnleie,  lb. 
Crategus,  163. 
Cream  nuts,  158. 
Crescentieip,  131. 
Cress.  107. 

Creswort  fHmily,  the,  105. 
Cmcas  satlvos,  83. 
CrotoneiB.  09;  croton  tIgUnm,  cmton 

oil  procured  Irum  the  seeds  of,  ib. ; 

croton  eleutherla,  ib;;  crolonopsU, 

Crowberry  family,  the,  100. 

Crowfiiot  family,  the,  303. 

Crown  Imperial.  80. 

Cmclfern  ihebaica,  47. 

Crucifeno,  the  cruclferoat  family,  105. 

Crypsis.  70. 

Cryptocarin.  106 ;  cryptocaryee,  lb. 

Cr)-ptochilidee.  85. 

Cryptognmlc  plant«,  certain  organs  In, 

supposed  to  represent  stamens,  30— 

to  represent  pistils,  3l. 
CryptogamoQs  plants,  57. 
Cryptomeria,  80. 
Crystals,  found  in  the  Interior  of  cells, 

Cnbeba  officinalis,  04. 

Cocarober  family,  the,  155;  the  cu 

comber  tree,  901. 
Cocamerinec,  155 ;  cncomis  citmllus, 

lb. 
Cncarbitacee.  155;  cncurbitec,  ib. 
Otdhunia,  137. 
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Cnim,  the,  dedidtlon  of  the  term,  M. 

Cuminee,  140 ;  cumlaiim,  lb. 

Cunlla,  115. 

Cunnlnghaniia,  80,  00. 

Cunonlacec,  140. 

Cuphea,  161. 

Cupresslne»,  80 ;  eapremiu  temperrt- 

reus,  itc,  00. 
Cupulifere,  03. 
Curare,  J  33. 
Cnrcullgo,  81. 
Curcuma  longa  and  zadterln,  Itc,  41, 

83,  84. 
Currant,  the,  150. 
Curvembrye»,  117. 
Coscuteas,  130. 

Custard-apple  fkmllir,  the,  900. 
Cuticle,  the  superfiaal.  of  ptantt,  6. 
Gy&idaceae,  the  cycas  fkmlly,  88. 
Cycaduceiius  family,  the,  45. 
Cyclamen  eumpeum,  11$. 
Gycianthee.  74 
Cycingens,  definition  of,  1$. 
UycIoIobeiB,  109 ;  cycloloblum,  106. 
Gyclotis,  or  circulation  of  fluids  in 

hairs,  8. 
Cydonia  vulgaris,  163. 
t'ylindrenchyma,  deflnitlota  of,  8. 
Gynanchnm  vlncetoxlcnm,  195. 
Cyan  plum,  147. 
Cynara   cardonculns  ami   stetfiBUs, 

130. 
Cynarec,  137. 
Cynodon  dactylon,  60. 
Cynoglosseie,  110:  cynoglonnm,  lb. 
Cynometre»,  168. 
Cynomorium,  101. 
Gynosums,  68. 
Gyperacea»,  70;  eypere»,  73 ;  cypeiUs 

officinalis.  Ice.,  lb. 
Cypress  tribe,  the,  80;  the  European 

cypress,  00. 
Gypripediee,  85. 
C}Ttaiidra.  131 ;  cjrtandre»,  ib. 
Cysts,  nature  of,  6. 
Cytinacee.  101 ;  cytinus  ib. 
Gytoblastema.  3. 
Gytngenesls,  4. 

Dacrydlum,  88, 89,  00. 

Dnclylis  ce«piti>sa,  Ice.,  68L 

Daffodil,  the,  8). 

DalbergleK,  166. 

Dalibardes,  163. 

Dinimarieap.  80. 

Damplera,  133. 

Dannee,  65. 

Dandelion,  130. 

Daphnen.  104;  daphne  mexereum, 
Ib. ;  daphnidioie.  106. 

Date  palm,  the,  76.  77. 

Diitisca  family,  the,  100 ;  drttiscaceae. 
ib. 

DatureflB,  ll7;  d.itura  stramonlnm. 
118. 

Daucinese,  116;  dnucn«  cirota,  147. 

Davaliu  ctnnrienHis.  fi."». 

De  Gandoile,  the  natural  system  ac- 
cording to.  56 ;  his  arr<tngement  of 
the  snb  orders  of  the  composite,  135 
—of  the  nmbelliferflB,  145. 

Dead  tongue.  147. 

Declmarla,  149. 

Deerberries,  130. 

Deerlngia,  110. 

Definitions  of  scientific  terms  relating 
to  the  dlflTerent  parts,  combinations, 
appendages,  and  varieties  of  cellu- 
lar tissue,  3-4— of  vascular  tissue, 
4-6 — iif  the  epidermis  or  general  In- 
tegument. 0-»— of  the  descending 
stem  or  root,  8-10— of  the  ascending 
Mis  or  the  stem.  10-15— of  the 
leaves,  16-33;  .  f  the  organs  of  re- 
production, 93-34— of  the  flower, 
94-33— of  the  fruit,  33-35-of  the 
seed,  35-37— <»f  the  reprndnctlve  or- 
gans of  flowerless  plants.  37,  38. 
For  explanations  of  the  more 
usua]  symbols  and  abbrevlatioos, 
see  pp.  56, 57. 

Dehiscent  synearpoos  fhlltt,  ddflnl- 
tion  of,  34. 

Delime».  903. 

Delphinium,  903. 

Dendroblde»,  8S. 


,lfS. 


DendranMotm,  IHk 

Deodara  cedar,  51. 

Desmldle»,  98. 

Oosmoncos,  77. 

Devil  wood,  198. 

Dextrine,  nature  at,  3i. 

Diachyma,  16. 

Dialypetal».  SL  143. 

Diamorphee,  151. 

Dianthera,  114. 

Dianthus  caryophyllta,  19k 

Dlapenslace»,  190. 

Diatomaeec  56. 

Dichondra,  I30i 

Diclipteree,  113. 

Dicotyledons.  11 ;  dkatytoduaea.  Of. 

Dicranace»,63. 

Dlctamnas  albas,  ITS. 

Dictyogens,  explanattoa  of  tbe  tnm 

11 ;  dictyogen»,  86. 
Dicypelliec  106. 
Didymoearpe«,  13L 
Dlefylra,  197. 
Diervlllea,  149. 
Digitalis  purpurea,  116. 
Dilleniact-c.  909 ;  dfuOBlec  A. 
Dimorphindre«,  108. 
Diocleae.  106. 
Diodia.  141. 
Dion,  88. 

Dionsea  musripala,  103L 
Dioseoreacese,  87. 
Dioame«,  174. 
Diospyroe  ebenus.  Ice , 
Diplacns.  116. 
Diplasla,  7L 
Dlplecolobec,  lOOi. 
Diplopappeae.  135. 
Diplopogon,  60. 
Diploslemones.  151,  189. 
Dipvacee.    130;   dipsacu 

140. 
DIpieracanthus,  113,  114. 
Dipterix  odorata.  167. 
Dipterocarpaces.  I8B; 

187. 
Dirca  mliistrlfe,  Ml 
Disa,8S. 
Disk,  the,  99. 
Dijiidee,  85. 
Diurideae,  85. 
Dobinea,  189. 
Dodders,  130. 

Dodecatheon  latcfrifoUam,  US. 
Dodoneacec  181. 
Dcedalenchyma,  definlCioB  oi^  t. 
Dog  wood,  the,  143. 
Dog's  Inil  grass.  08. 
Dogbane  family,  Ike,  193; 

134. 
Dolichos,  166. 
Doinbeyaces,  l^ 
Doryaoifies,  81 
Dnnma,  77. 
Drabn  rouralls,  43. 
DracKna  draco,  Jcc.  70. 
Dracocpphalnm,  115. 
I»ntgim*s  blood,  whence  oliHtii^  ^ 

70. 
Drimys  wintert  or  aitaaatica,  901. 
DroseracecB,  103;  droeere«.  198 
Drupe,  the,  definition  of,  94. 
Dryadese.  163  ;  dryaa,  U». 
Dryandra,  105 
Dryobalanop«,  187. 
Duboisia,  110. 
Duckweeds,  73. 
Dnguetia  quitarenait,  WL 
Dumns.  the,  or  low  ahrvb,  ]€l 
Diipontla,  40. 

Duramen,  tb«,  or  haut  wttd,  I3L 
Durni,  68. 
Dutch  rushes.  06;   the  DaieluBnaH 

pipe,  103 ;  the  Dalcluoaa*»* 

107. 
Dyer's  rocket,  19S. 
Dy«idia,137. 

Ebenace«,  198. 
Ebony  family,  the,  19^ 
Eccremocarpns,  ISL 
Eebeveria,  ISI. 
Rehlnldoras,  7S. 
Echinocactü,  130. 
EeUnopdde»,  m. 
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Echite»,  134. 

Bchlmn,  43.  119. 

Ecbin^tHcanthl,  113. 

Eolypie«,  130. 

EuHil'tnt,  the,  11& 

Bhretieee,  119. 

El8e*t«nHce»,  105 ;  eleagniu  angaatl- 

foiia.  ib. 
Elaois.  77. 
EieencirpeaB,  187. 
ElBBodendro»,  173. 
ElBBaietinee.  140. 
Elti«  ffuitioHnsis,  7& 
Etaterln.  155. 
ElHtinaceap.  191. 
Elder,  the.  143. 
ElecampHne,  139. 
Electricity,  natare  of  the  action  of,  on 

pl'inti  not  salUfactorily  aaeertained, 

Elephantopen.  135. 

Elephiint*»  cmr,  107. 

Elettirit.  84. 

Elennine  indka,  09. 

Ellimia  ruderaliü.  190. 

Elm  tribe,  the,  97;  the  alippery  elm, 

ib. 
Eloriee,  185. 
Elynmi  nreoartw,  43. 
Elynras.  71. 
Embryo,  the.  definition  of.  9 ;  modifi 

CNtlom  ot  runninf  pnrallel  to  thoM 

of  the  stem,  11 ;  composition,  growtb 

oT  ^.  30. 
EmiK'traccte,  101) ;  empetram  nifram, 

ib. 
Encephtinrtn^.  88. 
Enillicher.  the  nataral  system  accord- 

inK  to.  55. 
Endoe-irp.  the.  33. 
Endoffenro.  00. 
Eodiifrennns  theory  of  ceAl  develop- 

ment  4. 
Endn^eof .  or  endofenous  «tema,  1 1 ; 

cbariicteristic  features  of.  14  ;  dU- 

tinctii>n  lietween,  and  exogen«,  lb. 
Endophl'icnm,  the,  or  liber,  ctmiposl- 

tlon  of.  13. 
Enfelhtrdtia,  91. 
Eagelminnia.  130. 
Ennleni-i.  185. 
EpHcrid  teem,  the  epacrii  fiiniUy,  139; 

epicre».  130. 
Eph<*dn.89. 
Eplblf^m  t.  85. 

Epic  lyx.  the.  or  callcle,  35i 
Epfrnri).  the.  33. 
Eplcurinoe.  54. 
Epldfndrcjp,  H5. 
Epliterral-«.  composition  of  the,  0:  va- 

rlou '  pn>ce'«'<'»!«  on  the  »arface  of  the. 

7 ;  ol>ject  of  the,  and  iu  appendage«, 

Epl'?»!.  131. 

Eplhtbinm  an?n«tHbllnm.  157 

Eplphe'n  ,117. 

EpipMo^uni.  nntnreofthe,  13 

EpiphN  t-«.  44,  4«.  47. 

Eqni'et'c^n     00;    eqniMtain   hye- 

mile.  kc  .  Ib. 
En  to.  IS5 
Errlll  I.  1  )9 
ErochtliHR}.  137. 
Erinnthen.  114 
Erincn».  130:  erlcime».  ib.;  ericesB. 

131 ;  erica  filamentosa,  lb. 
Eri£enli.  147. 
Ertfer*»».  135. 
Erloctnlon-c*»».  73, 
EriocephileaB    137. 
Ertneoneie.  108 ;  erlogonam,  lb. 
Eriolieni'e,  188. 
ErtAphomm.  71,  73. 
Erlth^lis,  141. 
Emodla.  141. 
Erodinm.  178. 
Emcarie».  190. 
Erynfium.  145. 
ErythrsBv  123. 
Erythrlna  roonmpemu,  107. 
Erythronlnm.  80. 
Er>'thmphlcnm.  108. 
ErythnwpenueaB,  194. 
Errthroxyiare»,     the    erythrozykm 

BMAlkwiea,  140. 


Escbacholtziett.  196. 

Escobedia,  110. 

Ensential  oU^.  40. 

BthQlieo,  135. 

Euamelleie.  13.5. 

EuanthemideflB,  137. 

Euapocyane».  134. 

Eaastere«,  135. 

Eubaccharide«,  130. 

Encaesaipinien.  107. 

Eacalyptus,  158. 

EaclldcflB,  190 ;  eaclidiam,  ib. 

Euconyze».  130. 

Eacrasnuleffi,  151. 

Eudryadee.  103. 

EugailianlieaB,  137. 

Rugalinsogeaa,  137. 

Euiienia  pinienia,  158. 

Eugneltardese.  141. 

Euhelenteas,  137. 

EuinuleflD,  130. 

EiimalvefB.  189. 

EumutisieflB,  138. 

Enonyma«  americaniu  and  euro- 
pens.  173. 

Enpandnne»,  74. 

Eupatoriaceie.  135 ;  eapatoriesB,  lb. 

Gupecildese.  135. 

Euphaseolee.  100. 

Eaphnrblaceae,  98 ;  enphorbia  officlna- 
rura  and  cyparlssiaa,  lOa 

Eophrasiee.  110. 

Euryale,  199. 

EusenecioneflB.  137. 

BuipermacoceiB.  141. 

EuUrchonantheaB,  130. 

Eutassa,  89.  90. 

Enterpe,  77. 

Eutoca,  130. 

Euirema,  49. 

ButuMilaffinen,  135. 

Eiivernoniee,  135. 

Enxenla.  130. 

Evenin^r  primrose  Ikmily,  the,  150. 

Exogene.  50,  87. 

Exogenous  theory  of  cell  develop- 
ment, 4. 

Evngens,  or  exogenous  stems,  normal 
chumcter  of,  li ;  anomalous  appear- 
ances of,  14 ;  difibrence  between,  and 
endogenous  fitems.  ib. 

Exogonlum  purga,  130. 

Exostemma,  141. 

Facelider.  138 ;  facells,  lb. 

Pagelia,  100 

Pagopyrnm  esculentom,  106. 

FagUH.  48,  93. 

False  red  top  grass,  69. 

Pedla,  140. 

Ferns,  organs  of  reproduetlnn  In,  38 ; 
the  tree  rem.  49 ;  description  of  the, 
04 ;  economic  uses  of,  05 ;  true,  lb. 

Fer..n|H.  185. 

Fertilixition  of  fiowen,  therary  of,  38. 

Ferula  assnfoetlfUi,  147. 

Fescue,  08;  fe^cae  grass,  00. 

Festuc/ices.  GO. 

Fpvlllea,  155. 

Fiber  zib^thicus,  73. 

Flhrine,  4U. 

Flliro-v>ts«-uhr  tissue,  5. 

Ficlnkaj.7l. 

FicoMee,  the  flcoid  family,  150. 

Firu-«  c-«rica,  the  common  fig,  97, 98 ; 
F.  Indici.&c..97. 

Figwort  f  iroily,  the,  113. 

Fllago,  i.-n. 

Kilanicnt,  the,  a  portion  of  the  sta- 
men. 37. 

Fillcp".  04 

Firs.  44.  48. 

Fi«idi*niee.  03. 

Fl  irourtlnce»,  194. 

Fliiveriea'.  130. 

Flavidoies.  100. 

Flax.  New  Zealand,  60:  the  fiaz 
fiimlly.  177. 

Florldea!,  or  ceramlacer,  58. 

Flower,  the,  the  reprodactive  organs 
Iband  in,  S3 ;  pedunculate  and  ses- 
sile, ib.;  component  parts  oC,  and 
idages,   84;    fertlUzatloo    of, 


Flower-bods.  81. 
Flowering-rash  ikmUy,  the,  74. 


Fluids,  circulation  and  elaboration  oi, 
In  plants,  41. 

Follicle,  the,  definition  of,  34. 

Folliculares.  105. 

Fontinalea.  03. 

Fool's  parsley,  147. 

Forficaria,  85. 

Forget- me-not,  119. 

Forstera,  133. 

Fothergillie»,  14& 

Four  o'clocks.  111. 

Fourcroya,  81. 

Foxglove,  110;  foxgrape,  179L 

Fragarieee,  103. 

Frangulee,  171. 

FrankeniacesD,  the  ftankenla  fiunilr 
191. 

Frankincense,  the  true,  100. 

Frasera,  133. 

Fraxino»,  130 ;  fraxinus,  ib. 

Freycinetla,  74. 

Fringe  tree,  the,  130. 

Fritillaria,  80. 

Frog-bit  familv,  the,  85. 

Fruit,  the,  definition  of  the  term,  33; 
anatomy  of,  ib.;  scientific  terms 
employed  to  designate  the  varietiee 
of  form  anil  composition  of,  as  well 
as  those  of  the  component  parts,  33-  , 

Frutex,  the,  or  true  shrab,  10. 

Fucaceffi,  58 ;  fucns  vesiculosns,  SOl 

Fuchsieie,  157. 

Fuireneas,  71. 

Fuller's  teazel.  140. 

Fum  iriaceae,  the  fumitory  ikmily,  197. 

FnnarlacefB,  03. 

Fungals,  organs  of  reprodnction  in,  88. 

Fungi,  59. 

Fusuc,  whence  procured,  97. 

GaiUardieie.  137. 

Galactia,  IGO. 

Galactodendron  utile,  97. 

Galatella,  135. 

Gal  ban  nm,  140. 

GoJbulQs.  the,  definition  of,  35. 

Gnlegeie,  100. 

Galeop^is  tetrahlt,  115. 

Galieas.  141 ;  galinm,  ib. 

Galinsogee,  137. 

Gama-grass,  68. 

GamlKige  family,  the,  183. 

Garcinieas.  184. 

Gardenie»,  141. 

GarUr,  79. 

Garryace»,  the  garrya^fkmily,  91. 

Gasteromycetes,  00. 

GuterothalamesB,  01. 

Gastrodia,  85. 

Gandlchaudlen,  183. 

Gaudinia.  108. 

Gaurec,  157. 

Ganilera  pmcnmbens,  131. 

Gaylussaccia,  13«. 

Gayopbytum,  157. 

GeissolomesB.  104. 

Gelsemium.  I£L 

Genista  versicolor,  58;  O.  tinctorhk 
108. 

GenistesB.  100. 

Genilanaceie.  the  gentian  flunily,  188; 
gentlnneie,  Ib. 

Geographicil  distrllintlon  of  plants, 
43 ;  considered  under  the  horizontal 
and  verticil  range,  40 ;  Meyen*s  di- 
visions of  the  horizontal  range  of 
vegetation,  47-49— of  the  vertical 
range,  50.  51. 


geraninm  sangaft- 


Geonom»,  77. 
Gennjacee,  178 

neuin,  lb 
Gerardfai,  110. 

Gesneracem,  the  gesnera  family.  131. 
Geum,  163. 
Giesekia,  109. 
Gillenia.  104. 

Gilliesiacee,  the  gillieshi fiunlly.  76. 
Ginger  family,  the,  83;  wild  ginger, 

102. 
Oinko.  89.  90. 
Ginseng  family,  tlie,  144. 
Gladiolus,  68. 
Glands  and  glandular  bails,  varloM 

fijrms  and  featores  oL  8. 
Glass  weed  177. 
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Oledftschia,  167;  G.  triacanthos.  168 

CHobularia.  114. 

Glomerule.  meaning  of  the  tenn,  23. 

Gloxinia,  13i. 

GlmnicesB.  67. 

Glomes,  ineanins  of  the  term,  'H. 

Gluten,  nature  of,  40. 

Glyceria  c  m  ideusis,  69. 

Glycinete.  16U. 

Glycosnta,  147 

Glycyrrhiz  i  |:labra,  166,  168. 

Gnaphaliete.  l'Ü. 

Gnetaceae,  8d  ;  guctuui,  89. 

Gnidia,  101 

Golden  club.  73. 

Gomphia,  173. 

Gomphrena,  110. 

Gonolobeie,  125. 

Goodenlacete.  the  goodenia  famil}% 
133;  goodenieae,  lb. 

Goodypra,  85. 

Gooseberry  family,  the,  149. 

Goose-fout,  llU;  the  gooaefoot  family. 
1(19. 

Gopherwood.  90. 

Gordonin.  186. 

Gorierleae,  137. 

Govypium  herbaccum,  &c.,  190. 

Gonanieaa.  171. 

GraminesD.  67. 

Granger,  136 :  grangoinec.  ib. 

Grape.  52 ;  gripe  Bus^r,  40. 

Gnus  of  P<trnassu4,  193. 

Grasses,  the,  nbundnnce  of,  67;  the 
yellow-eyed  grass  fdmily,  77 :  blue- 
eyed  grass,  8-2. 

Gratiolea*,  116. 

Greenbrier  ftnilly,  the.  86. 

Green-heart  timber,  1U7. 

Grevlllea,  105 

Grewla,  187. 

Grleium,  16^ 

Gronovia.  166. 

Grouulacece.  14i). 

Ground  nuts,  167. 

Groundsel.  43 

Guaiucnm  ftmlly,  the,  175. 

Gualteria.  300. 

Guava.  158. 

Guettnrdes,  141. 

Guevin:i  uvellanii,  105. 

Guilandmii,  167. 

Gullielina,  77. 

Guinea  corn,  67,  63. 

Gulf  weed.  42. 

Gum,  two  forms  of.  found  In  the  vege- 
table kingdom,  39;  gum  benzoin, 
129;  gum  amine,  gum  senegnl,  B«^- 
bary  cum,  16^;  gum  elemi,  16tf; 
gum  ^uiiac.  175. 

Gumhc.  100.  Ib7 ;  gum-tree,  102. 

Gundella,  135. 

Gunneri,  48. 

Gustavia,  15;). 

Gult'i  perchn.  41.  127. 

Guilifers,  183. 

Gymnadoni  i,  H.i. 

Gymnema  lactUerum,  135. 

Gymnoclndus  canadensis,  168. 

GymnoscyphUHrepens,  62. 

Gymnospernitu,  87. 

Gymnoa|*crmia,  53,  114;  gymnnsper- 
mec.  135. 

Gynarium  snccharoides,  68. 

Gynost«)m?)CPffi,  ({3. 

Gyrlno|»ls.  |(H 

Gyrocarpuffi.  163. 

G]rrophora,  48,  61. 

Hackberry.  97. 

HemutDxylon  campeachlanum,  168. 

HvDiodoraceaB.  81. 

Hair-griss,  69. 

Hairs,  various  characters,  positions, 
compositions,  arrangements,  and 
forms  of.  7 ;  dlflerent  names  given 
to  surfaces  according  to  the  deve- 
lopment and  nature  of  the,  8 ;  clr- 
cnbtlon  ut  fluids  in,  ib. 

Hakea.  105 

Halenia,  123. 

Halesia,  139. 

Halophytes,  43. 

Haloragaceee,  156;  halnnd««  iii 

HaniamiflidaceK,  147 ;  hamnuielea}. 
148. 
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Hamelleae,  141 

Hand  plant,  the,  of  Mexico,  189. 

Ilure-bell  family,  the,  132. 

Hare's  foot  fern,  65. 

Haschisch,  the,  of  the  Arabians,  97. 

Hawthorn,  44. 

Hazel-nut,  92. 

He  «rt*s  e.ase,  193. 

Heart- wood,  13. 

Heat,  the  operation  of,  on  plants,  3. 

Heath  family,  the,  130 ;  heather,  131 ; 

the  cape  heath,  ib. 
Hedeoma,  115. 
Hedera  helix,  144. 
Hedychium,  83. 
Hedyosmium,  94. 
Hedyotideic,  141 ;  hedyotis,  lb. 
Hedyuaree.  166;  hedysarum,  ib. 
Helenies,  137. 
Heilamphora,  198. 
Hellantheas,  136. 
Helianthe».  136;  helianthns,  139. 
Helianthemum  vulgare,  194. 
Hcllchryseffi,  137. 
Heliconla,  82. 

Helictereeß.  188;  helicteres,  180. 
Helinus,  171. 
HeliophilesB,  197. 
Heliopside»,  130 ;  heliopsls,  ib. 
Heliotrope»,  119 ;  hellotrnpium,  lb. 
Hellebore,    white,   of   the   ancients, 

whence  procured,  79 ;  black,  203. 
Helleborea»,202 ;  helleborus  niger,  903. 
Helonias  offlcinalis,  79. 
HelwiogiacesB,  91. 
Hemianthns,  116. 
Hemlcarpha,  71. 
HeraichlcBnen,  71. 
Hemimerideae.  116. 
Hemlock,  water,  147. 
Hemp  tribe,  the,  97 ;  hemp,  98 ;  hemp 

nettle.  115. 
Henbane,  118. 
Henna,  161. 

Hepatic«,  61 ;  hepatica,  202. 
Herb  Paris.  86. 
Herd's  grass,  69. 
Hermannla  texana,  188 ;  hermannicse. 

ib. 
Hermerocallidece,  79. 
HernandiesB,  104. 
Hernlaria  glabra,  43. 
flerpesth,  116. 

Hosperldium,  the.  definition  of,  35. 
Heteraciis,  137 
Heteranthera,  78. 
Heterocomee,  135. 
Hoteropappes,  135. 
Heterothaiameffi,  135. 
Heterotropa,  102 
Heuchera,  141). 
Uibisceae,   189 ;  hibiscut  escnlenlus, 

190. 
Hickory  nuts.  91. 
Hicracmm,  138. 
Hippiete,  137. 
Hippocastaneaces,  181. 
Hippocrtteacese,      the      hlppocratea 

family,  183. 
Hippomane,  99. 
Hippophae,  105. 
Hippnris.  156. 
Hine»,  182. 
Hoar  hound,  115. 
Hohenbcrgia,  80. 
Holcus,  70. 
Holly  family,  the.  137 
Hollyhock,  the.  190. 
Holothrichideae.  85. 
Hooutllaee»,  the  homalia  family,  103. 
Honey  locust,  the.  168. 
Honeysuckle  family,  the,  143. 
Hop,  the,  97,  98 
HordeaeesB,  68 ;  hordeum  vulgare  and 

disticnm,  69. 
Horkelia,  163. 
Hornbeam,  9^ 
Homwort  family,  the,  96. 
Horse  tails,  66;  economieil  uses  of, 

ib. 
H'lrse-cheetnut  family,  the,  181. 
Horse-radish,    197:   the  hufse-radlsh 

tree,  165. 
HottnnicsB.  113. 
House  leek  f-iinily,  the,  151. 
Honttnynia,  94. 


;  hydrophyUam, 


HoyacarnoM,  18S. 

Hnanaca,  145. 

Huckleberries,  130. 

Hugonia,  176. 

Humboldt,  remarks  ci,  upoa  the  rela- 
tion between  altitude  mad 
Uon.  49. 

Hnmulus  Inpnlas,  97,  08. 

Hundred  year  aloe,  the, 81. 

Hunem.innlese,  19^ 

Hunterla,  124. 

Hura,99. 

Hyalolepls.  137. 

Hybrids,  origin  oC  32. 

Hydnum  anriscalpiom  and  aqa 
turn,  60. 

Hydrangea,  140. 

Hydrastis,  903. 

Hydrocera,  177. 

Hydrocharldacee,  85. 

Hydrocleis.  74. 

Hydrocotyle».  145. 

Hydniphyliace»,  190; 
ib. 

Hygrophila,  113;  hygropUles,  Uk 

Hymenomycctes,  60. 

Hymenopfippus,  137. 

HymenophyllesB,  65. 

Hymenothalamec,  61. 

HyoBcyamesB,  117 ;  byoscyaaras  i 
118. 

Hyoseridee,  138. 

Hypanthodium,  the  meaalBg  of  tk» 
term,  33. 

Hypericace»,  181;  hypericam  perfo- 
ratum, 185. 

Hyphene  thebaica,  76. 

Hyphomycetes,  60. 

Hypntice»,  63. 

Hypochaerideae,  138. 

HypoIytreiB,  71. 

Hypopiiys,  131. 

Hypoxidace».  the  hypoxls  (amOy,  SU 

Hyssop,  the,  of  scripture,  lOiS. 

Iceland  muss,  61. 

Idiothalameie,  61. 

Ignanura,  77. 

Ilex  aquifollum,  kx^  196. 

Ilicineae,  197. 

Illecebrea,  153 ;  iUecebram.  ib. 

lliicie».  301 ;  illlciam  anisatnm,  lb. 

flysanthus,  116«. 

Impatiens,  177. 

Indebiscent  syncarpmu  fruits,  4täai- 
tion  of.  34. 

India-rubber,  100. 

Indian  millet,  68:  Indian  com.  70; 
Indian  shot,  83;  Indian  pipe,  Ul; 
Indian  crms  family,  ITOu 

Indigo,  167,  168;  Chinese,  197;  In«- 
gufera,  166. 

Inenchyma,  or  spiral  cells,  3. 

Inflorescence,  or  the  arrangeiDenC  of 
flowers  in  the  axis,  93 ;  two  kinds 
of— indefinite  or  axillary,  and  defi- 
nite. 31 

Inocarpus,  104. 

Integument,  the  general,  of  plnntt,  C 

Inuhi  helenlum,  130 ;  iniUae,  13L 

Innllne,  nature  oC  30. 

Involucre,  general  and  partial,  SI 

lonidinm,  193. 

lonopside»,  85. 

Ipecacuanha,  143. 

Ipomeea,  130. 

Ireslne,  110. 

Iriartla,  77. 

Iridace«,  the  tris  family,  88 ;  eeonoHi- 
cal  uses  of,  ib. 

Ironwood,  198. 

Isabella  grape,  170. 

Isanthns,  115. 

baüde«»,  196 ;  Isatto  tinelorin  and  in- 
dlgotica.  197. 

Isertie»,  141. 

Isochilide»,  85. 

IsoBtes,  63. 

Isolepis.  79. 

Isonandra  gutta.  197. 

Isostemones.  151. 

I  tea  vlrglnlea,  140. 

Iva,  138;  Ivc«,  ib. 

Ivory,  vegetable.  77. 

Ivy,  the,  144,  178. 

Ix(a,89. 
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Jaeannda  tomentota,  1S9. 
JacAb*s  ladder,  121. 
Jacqninia,  1S7- 


Jacery,  76. 
JaLpF* 


}  plant,  the,  190. 

Japan  lacquer,  whence  obtained,  170. 

Jaslone,  1^. 

Jasminaceee,  196 ;  Jasmin  am  ofDcinale, 
lb. 

Jelly,  an  occa«i(inal  element  of  celb,  4. 

Jessamine  ftmily.  the,  196. 

Jlmwn  or  Jamestown  weed,  118. 

Joint-fir  tribe,  the,  88. 

Jonqnll.  tbe,8l. 

JnglandnceaB,  91 ;  Jnglaits  einerea  and 
regia,  ib. 

Jujobe,  171. 

Jancace»,  77  :  Joncus,  ib. 

JnncaginesB,  75. 

Jane  berry,  the,  162. 

JunKermannieae.  09. 

Jnniperus  cominunls,  eommon  Juni- 
per, 90. 

Jassien,  natural  system  according  to, 
54. 

Jussicne»,  157. 

Justlcia,  113;  JostlcieflB,  ib. 

Kali,  110. 

KnllstrcDma,  175. 

Kalmla  lAtifolia,  131. 

Kandelia,  160. 

Kangaroo  grass,  68. 

Kava,  the,  of  the  South  Sea  islands, 

94. 
Keg-fig,  the,  19A. 
Rennedve»,  166. 
Kino,  lff7. 

Knotwori  fkmily,  the,  193. 
Kobresla,?!. 
Kochia,  109,  110. 
Kraiaeriu,  192 ;  kramerieae,  ib. 
Krubera,  145. 
Kunla,  135. 
Kydia,  188. 

Labdanum  or  ladanum,  194. 

LabiatSB.  114. 

li&biitiflor»,  138. 

lAcebHrk,  104. 

Lach  nan  the«,  81. 

Lncis.  96. 

LacUtem&ceaB,  the  lacistema  family, 
95. 

li&ctuea  sativa,  139 ;  lactnce»,  138. 

Ladles*  slipper,  85. 

LsBlindefB.  85. 

Lagennria  vulgaris,  155. 

Lngerstrdmien.  161. 

Lngt;tt%  iintearil^  104. 

Lamb's  quarter.  110. 

Lamlnaria  digltata  and  saccharlna,  59. 

Lamium,  115. 

Lnmprocaryn.  71. 

Lamp^nna.  I'JR ;  iampaanesB,  ib. 

Lance  wood,  301. 

Lapithea.  123. 

Lapp^,  13S. 

Larchei.  48. 

Larix  nmericnna,  89 ;  L.  cedrus,  90. 

Larlcopur,  2aT 

Lnserpitium.  146. 

Lasiopetalee,  188. 

Laslveu  filix  mas,  65. 

Latania.  77. 

Latex,  a  liquid  matter  found  in  lallci- 
feniUH  liHsue,  6. 

L«thr»-i  rquamaria,  117 

Lathyrus  166. 

Laticifnroui  tissue,  6. 

Laumceip.  the  lanrt*!,  or  bay  fiut\jly. 
J06;  the  common  laurel.  131,  the 
poiMinous  Kurel.  164. 

Lavanduln,  lavender,  115. 

La  vers,  42;  the  hot  spring  laver,  45. 

Lavoikieriee,  159. 

Lawsonia  inerrois,  161. 

Lend  wort  ftmily,  the,  HI. 

Leaf  bud.  the,  definition  of,  9 ;  com- 
position of  the,  21 ;  eneraving  illu< 
trating  diflTfrent  forms  uf  the  verna- 
tion of,  22;  subterranean,  ib. 

Leather  wood.  104 

Leaves,  and  their  appendages,  16; 
aerihland  tobmerge«i  Ib.;  various 
terms  detlgnatlnf  the  dlflbrent  por- 


tions and  characters  ot  lb.;  ve 
nation  of,  17;  diflerenne  between 
simile  and  compound,  ib. ;  difiTerent 
shapes  of  simple,  defined,  17-19; 
engraving  to  illustrate  various  fnrms 
of,  18;  diflerenl  shapes  of  compound, 
defined.  19,  20 ;  anomalous  forms  of, 
20;  difierent  positions  and  arrange- 
roenu  of,  with  the  terms  designating 
them  ;  ib. ;  floral,  22. 

Leeidea  geographica,  51. 

l^contea,  141. 

Lecythidacee,  47 :  lecythide»,  156. 

Ledum  palustre,  131. 

Leersia,  70. 

Legume,  or  pod.  definition  of  the,  34. 

Le^mlnos».  165. 

Lemna,  73 ;  lemnacee,  lb. 

Lemon,  the.  185. 

LentibularinceaB,  113. 

Lenticeis,  nnture  of,  8. 

Leontlce,  200. 

Leontodon,  138. 

LepldlneiB.  196 ;  lepidiuro,  ib.   ' 

Lepidocarylnea,  77. 

I^epironia,  71. 

Lepls.  definition  of,  7. 

Leptoliena,  186 

Leptolobicie,  167. 

LeptospermesB,  158. 

Leptotharon:},  136. 

LcriesB.  138. 

Le^trhenanUH,  133. 

Leskeace».  63. 

Lettuce.  139. 

Leacobr>'acese,  63. 

Leuropogon,  130. 

Leys.-'errciB.  137. 

LiahoaB.  135. 

Lianas,  meaning  of  the  term,  10. 

Lintris.  135. 

Liber,  the,  or  endophioeum.  13. 

Lichonlne,  nitnro  of,  39. 

Lichens,  organs  of  reproduction  In, 
38 :  the  lichen  family.  60;  localities 
and  mnnner  of  growth  of,  01 ;  eco- 
nomic« I  uses  of.  ib. 

LichtensieinlH,  145. 

l<ight.  operntioa  of.  on  plants,  2. 

Lignine,  chemicnl  con.^tituenK  of.  3 ; 
distinction  between  and  cellulo.se, 
40. 

Lignum  vlt».  175. 

Liciiliflorfe.  13^. 

LieuHtmni  viilgnre,  1*26. 

Lilnc,  the,  \A 

LillMceie.  the  lily  fitmily,  79;  lily  of 
the  valley  tribe.  In. 

Lime,  present  In  all  plants,  39. 

Lime.  the.  185. 187 ;  the  Ogeechee,  102. 

Limen.  108 ;  limeum,  ib. 

Limnantheae.  176. 

Limnanthemiim,  122. 

Limnobium,  8G. 

LImtiochnris,  74. 

LimnodnridesB.  85. 

Limonee,  185. 

Ltmns«>ila,  116 

Linnceie,  177. 

Liiiarii  vulgaris.  116. 

Mi.-den  family,  the,  187. 

Lindleya.  164. 

Linniei  borealis.  142. 

Linisu«.  objections  to  his  system  of 
cltsBificttion.  52;  tabular  view  of 
hU  system,  as  analysed  by  B<ilfour. 

Linseed  oil  178. 

lilniim  nsltatlnlmum.  177, 178. 

1<ipirid<-ie,  8.>;  lipari^ib. 

Lipocarpht,  71. 

Lippta.  114. 

Liqnidnmb  tr.  92 :  L.  styracifina.  93, 93. 

Liquorice  166.168. 

Liriodendra  tnllpifemm,  201. 

Lisi  inthe«,  122. 

Lfssanthe.  130. 

Llstern,  85 ;  listeridee,  lb. 

JJthospermum,  119. 

LlttorclN.  111. 

Liverwort  fWmily,  the,  61. 

LizirdN  till  f.tmily,  the,  94. 

Loasa,  156 ;  loasaeec  lb. 

Lobellace».  the  lobelia  family,  132. 

Locust  tree,  the,  167, 168. 

Lodoleea,  76,77. 


Loganiace»,  122;  loganlea,  123. 

Logwood,  168. 

Ldseleuria,  131. 

LoUum,  43, 67. 

Lomaria  spicant,  65. 

Limlcera  caprifoliiui,  143 ;  lonieeres, 

ib. 
Loosestrife,  112. 
Lopezia,  157 ;  lopezlesB,  ib. 
Lophanthus,  115. 
Lophiola,  81. 
Lophopterys,  182. 
Loranthnceee,  143. 
Loteie,  166. 

Lotos,  the,  of  the  ancients,  17L 
Louse  wort,  117. 
Lowea,  162. 
Ludwigla,  157. 
Luncwort,  119. 
Luplnus,  166. 
Luznia  pilosa,  77. 
Lychnis,  190. 

Lycopersicum  escnlentnm,  118. 
Lycopodlacec,  63 ;  lycopodlom,  63, 64. 
Lycopsis,  119. 
Lycopus,  115. 
Lygodium,  65. 
Lysimachia  vulgaris,  112. 
LythraceflB,    160;  lythrum  sallcaria, 

161. 

Maba,  128. 

.Mace,  106. 

Madura  aurantiaca  and  tinctoria,  97. 

Macrozamia,  88. 

Madder,  142;  the  madder  flunlly,  140. 

Mndiete,  137. 

Mata,  127. 

Maffnoliace»,  the   magnolia  flunily, 

201. 
Mahogany  family,  the,  179. 
Maize,  67. 
Malabar  tree,  184. 
Mninchra,  189. 
Malaxideo),  85. 
Maiesherbic»,  153. 
Male-shield  fern.  65. 
M allow  family,  the,  189. 
Maiopeie.  189. 
Malpighiacer,  the  malpighU  flunlly, 

182. 
MalvHceae,  189 ;  malvesa.  ib. 
Mammea  americana,  184. 
Mammee  apple,  the,  184. 
MammiliarUi,  LV). 
Mandragora   ofllclnalls,     118;    niMi- 

drako,  the,  ib. 
M^ngifera,  170. 
Mangosteen  fruit,  184. 
Mangrove  femlly,  the.  160. 
Manihot  utilissima.  99. 
Manio^our,  99. 
Mannanhe.  «if  Meant  Sinai,  101. 
Maple  family,  the,  181. 
Marantace»,  83. 
MarcgraaviucesB,  the  marcgr&vla  flk* 

mlly.  183. 
MarchantieiB.  62. 
Mares-tail  family,  the,  156. 
Mirgotia.  146 
Marjoram,  sweet,  115. 
Mamya.  185. 
Marmbiuüi  vulgare,  115. 
Marsh  tea,  131. 
Marshallla,  137. 
Mar!«ileacefe,  64. 
Martynia.  121. 

Marvel  of  Pern  fiimlly,  the.  110. 
Mastic.  170. 

Mattuia,  definition  of,  7. 
Maurltia,  77. 
Maxlllaride».  85. 
Maximiliana.  77. 
May<«pple,  SOd 
K^B>aoi,  75. 
Meadow-grass,  60. 
Meadow  saffron,  or  antnmnal  eroe«s 

79. 
Meconells,  196. 
VIedeola,  86. 
Medicago,  166. 
Medlar,  the.  165. 

Medullary  rap  and  sheath,  13. 14. 
Meesiacee,  63. 
Melostemones,  183. 
Melaleaca  ei^pot  and  ftilgens.  156. 
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Melampodine«,   136;  melampodinin, 

ib, 
MeUmpyram,  1 16. 
Melanocran ideas,  71. 
MelanUiHceae,  78 ;  meUntfaiec.  79. 
Melastom  tee»,  the  melaatoma  fdmliy, 

J58. 
Meliicce,  the  inelia  fkmlly,  180 :  me- 

lianzedamch,  ib. 
Melilotu%  166 
Melissinete,  115. 
Meliichia  pyramldata,  188. 
MeioDgena,  118. 
Melothria,  155. 
Menhpermnceae,  300. 
Mentha,  115:  menthoide»,  ib. ;  M.  pi- 
perita, itc^  lb. 
Hentzelia,  156. 

Menyanlhidee.  123;  menyanthes,  ib. 
Merenchyma,  defioiUon  of,  3. 
Merianla,  150. 
Mericarps,  144. 
Mcrteaaia  virginioi,  110. 
Mesembryacete.  46. 
Mesenibryanthncea;,   the   mesembry- 

anthemuin  family,  150. 
Mesocarp.  the,  33. 
Me80phl<ieuiD,  nature  of  the,  13. 
Hesophyllom,  meaning  of  the  term, 

16. 
MespUn^  germanica,  165. 
Metoa,  184. 
Melhonica,  80 
MelMsiderm,  I5A. 
MetrozyloB,  76.  77. 
Mexicnn  h^nd  plant,  189. 
Meyen*s  divisions  of  the  horizontal 

range  of  vegetation,  47-49. 
Mezeream  family,  the,  1U4 ;  the  nieze- 

reon,  ib 
Michelia.201. 
Miconieie   159. 
MicMcachr\8.  88. 
Mii*ropu5. 136. 
Microstylis,  85. 
Micmtea,  KiO. 
Microtis,  P5. 
Miersia,  78. 

Mignioneue  family,  the,  194. 
BUIkweed  family,  1S4. 
Milkwort  fHnitly,  the,  193. 
Milierie».  136. 
MiUet,  67,  68. 
Mimose»,  168 ;  mimoaa  sensitlva  and 

podica,  ib. 
Mimalas,  51. 
MimuMps  dlssecta.  137. 
Mint  family,  the,  114. 
Mirnbilis  inlapa  and  longifolla.  111. 
Mirbelin,  166. 
Mistletoe  family,  the.  143. 
Mitchelia.  141 ;  mltchelle».  ib. 
Mitelh,  149.  # 

Mitreof.,  133. 

Mock  orange  fimiiy,  the.  149. 
Modeccec.  154. 

Moht,  on  the  superficial  cuticle,  6. 
Mohlana.  108. 
Molina.  183. 

Molluglnee,  190 ;  molluffo,  ib. 
Momordica  ebierium,  155 ;  M.  balsa- 

minea.  156. 
Monarda,  1 15 ;  monardee,  ib. 
Moneses,  131. 

Monimlace»,  tlie  monimia  &mily,  95. 
Monkey  breHd.  189. 
Monkshood,  303. 
Monochltimydc»,  87. 
Monoclea.  63 ;  monocle»,  ib. 
Monocittyledons.     11;      monocotyle- 

donei«,  66. 
Monolopia,  137. 
Monutrope»,  131 ;  monotropa  unlflora, 

.Moniecnma,  188. 
Montla,  153. 

Moon-seed  family,  the,  300. 
Mora.  168. 

Morchel  la  esculents,  60. 
More».  97. 
Morenia,  77. 
Morettla,  196. 
Morina,  140. 

Horlnda,  141 ;  morlnde»,  Ib. 
Moringace»,  the  moringa  fiunlly,  165. 
Morisia,  196. 
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Mmronobe»,  184. 
Moras    nigra,   97, 
multicauiis,  97. 
Mosses,  03 ;  the  club  moea  family,  63 : 

Spanish  moss,  80. 
Mosse«,  urn,  organs  of  reproduction 

in.  38. 
Mount  Sinai  manna,  191. 
Mountain-box  family,  the,  130. 
Moxas,  139. 

Mucuna  prurlens,  167 ;  mucunua,  166. 
Mulberry  tribe,  the,  97. 
Mullne»,  145. 
Mullein,  116. 
Mullinsiit.  51. 
Mummy  cloth,  177. 
Muriform,  definition  of,  3. 
Muvtce».  83 ;  musa  sapientum,  k^., 

83. 
Muitci,  63;   divided  into  pleurocnrpi 
and  ncrocnrpi,  63 ;  principal  North 
American  sub  order«,  ib. 
Mushroom  family,  the,  59 ;  general 
chnmcters    distinguishing    whole- 
some fmm  poisimous  mushrooms, 
60 ;  the  common  mushroom,  ib. 
Musk  rose.  103.  164. 
MnstMrd,  lit7;  mustard  seed,  the.  of 

Scripture.  110. 
Mutisia,  138 :  mutisiacen,  ib. 
Myoporine»,  114:  myoporum,  ib. 
Myosotis  p-nlnstris,  119. 
Myrlca  cerifera,  93;  myrlce»,  ib. 
Myricaria,  191. 
Myriophyilum.  156. 
Myristicacea.  105;  myristica  moecha 

ta,  106. 
Myrobalan  famiiv,  the,  159. 
Myroxylon  perulrerum  and  tolniferum, 

167. 
Myrrh,  170. 

Myrsinace».  the  myrsine  family,  196. 
MyriMce»,  the  myrtle  (Hmily,  157. 
Myrtle  tribe,  the,  93. 

Naiadace».  or  the  nalaa  fitmily,  73. 

IVandine».  300. 

Nandirhobeie,  155. 

NapsBa,  189. 

Nupoieona,  154. 

.Narcisse»,  81 ;  narcissas,  ib. 

Nardosmta;  135. 

Nardostachys   Jatamansl,  or  nardos, 

140. 
Narthe^inm,  77. 
Naseberry,  the,  137. 
Nassauviacee,  138. 
Nasturtium,  196. 
Natural  sy^tem.  the,  of  Jussien, 'M ; 

of  Endlicher.  55;  of  De  Candoile,  56. 
Nnvia,  80. 
Neckeraee»,  63. 
Nectandra  rodioei,  107. 
Nectaries,  constitution  of  the,  90. 
Npgundo,  183. 
Nelsonie»,  113. 
Netumbince»,  198. 
Nemopanthes,  138. 
Neoitle»,  fc5. 

NeiM^nthace»,  101 ;  nepenthea,  ib. 
Nepetc».  115. 
Nerium  oleander,  134. 
Nettle  family,  the,  96 ;  the  true  nettle 

tribe,  ib. 
Neureade»,  103. 
Neurol»na,  137. 
Never  wet,  73. 
Nicandra,  118. 
N  icotianc,  117;  nicotlana  tabacum  and 

repanda.  118. 
Night  blooming  cereus,  the,  150. 
NiKhlshade  fiunliy,  the,  117. 
Nl|ia,  74. 
Nisa,  103. 
NisKoiia.  106 

Nodes  and  intemodes,  UK 
Norantea,  183. 
.N'otorbize».  196. 
Nfftylide»,  85. 
Nucleus  of  cells,  the,  3. 
Nucumentace»,  105. 
.Nuphar  advena.  199. 
Nut.  the,  definition  o(;  34 ;  nut  nuh, 

71. 
Nutmeg,  the,  106 ;  the  bntmof  fiunily. 


NutrltkMi,  offiMis  ot,  of  ptaali,  6L 

NuttaDia,  WL 

Nnx  vomica,  133. 

Nyctaginace»,  110;  Bretafo,  JIL 

Nyctanlhes,  196. 

Nympbsace»,  199;  ayMiplMWi  IoCm. 

Nysaace»,  103 ;  nyna  nvHlflora,  Ih 


Oak  family,  the,  93;  the  Uack  oak, 

93 ;  the  pohon  oak.  170. 
Oat,  the  common.  69. 
Obione.  109. 
Obularie»,  1». 

Ochnacee,  the  ochna  IhaiflT,  IflL 
Ocimoide».  114. 
Ocymum,  115. 
CEnanthe  fistnlosa,  147. 

Oenothera  btenBls,  1S7. 

Ogeechee  Iboe,  IfS. 

Oils,  fixed,  volatile,  and  esMOtte*,  49 : 
olive  oil,  136;  Unaead  oil,  178;  ca 
of  bergamol,  189. 

Okra,  190. 

Olacacc»,  the  olax  tkmHj,  18& 

Oleace»,  J3S;  olaa  eoropea,  ice, 
136. 

Oleander,  the,  194. 

Oleaster  famUy,  the,  lOSw 

Olibwium,  lüi, 

Olive  family,  the,  ISS. 

Omphalobium  lamberti,  160. 

Onagracee.  156;  onagre»,  157. 

Onion,  the,  79. 

OnosiDodium,  119. 

Opercularie«,  141. 

0|ihiaglosae».  65. 

Ophioxyie»,  134;  ophlozrloo,  ik 

Ophlria,  148. 

Ophryde»,85;  ophrya,  Ik. 

opilia,  186. 

Opium,  198. 

Opuntia  vulgaris.  150. 

Orange  fhmily,  the,  135. 

Orchard-grass,  69. 

Orchidace»,  the  orchis  ftally,  SL 

Oreodaphne,  106. 

Oreodoxa,  77. 

Oreophila,  138,  173. 

Organs  of  nutrition  or  vagelattoa,  f 
of  reproduction,  S3. 

Origanum  majorenn,  115. 

Omithngtilum,  79. 

Orobanche»,  117. 

Orontium,  73. 

Orris-root,  wheaea  obtatoad,  Ol 

Orsinia,  135. 

Orthopiocc»,  196. 

Orthosperm»,  145. 

Orthotricoace»,  63. 

Oryze»,  70 ;  orrza  aativa,  Ih. 

Osage  orange,  the,  97. 

Osbeckie»,  159. 

Osciilatorie,  43. 

Osmundee,  65;  osmaada  rec^lti,  th. 

Osteosperme»,  137 ;  oaiaoq»erm>i^ 
ib. 

Osirya  vlrginica,  93. 

Othonne»,  137. 

Otto  of  roses,  163. 

Ourari,  193. 

Ovary,  the.  39 :  becomes  tin  peitorp 
in  the  fruit,  33. 

Ovenchyma,  definitkn  oC  3L 

Ovules,  development  of  the.  99;  at- 
tachment and  constltnent  partooC 
31 ;  various  shapes  of,  dS ;  develop 
uient  of.  in  the  milt,  33. 

Ox:iUdace»,   176; 
176,  177. 

Oxiip.  the.  113. 

Oxycoccns  palustris,  130l 

Oxvgen.  nn  iroportaat 
plantu,  39.     * 

Oxypetale».  135. 

Oyster  plant,  the,  199. 

Pachitea.  85. 
pichyphyllide».  8S. 
Pachypleurea.  145. 
P»nnii,  903;  paoale»,  lb. 
Pngoa.  133. 
Paliure»,  171. 

Pilma,  or  the  palm  ftiMHy,  IB:  cw- 
nomleal  a«a«  andwoiiti  m,  %; 


varfoui  tribM  ct,  ^ 
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Paaai  honidnm  and  qnlnqnefolinBi, 
144. 

P&ndanace«,  74 ;  pandanas,  lb. 

P«af  le»,  154 ;  pang  lau,  lb. 

PaoTceee.  09. 

Panicle.  explanadoD  of  tb«  term,  S3. 

Panlcum.  67. 

Pansy,  the,  193. 

Papaverace»,  197;  pcipnver  somuife- 

ram,  198. 
Papaw,  tbe.  301 ;  papaw  tree,  154. 
Papiyaceae.  154. 
PapUionacesB,  165. 
PappophnresB.  69. 
Pappiu.  the.  35. 
Papyrus  antiquoram,  71.  73. 
Paraguay  tea,  1^. 

Parenchyma,  definitlnn  of,  3,  16 ;  per- 
fect ami  imperfect,  3. 
Parietaria.  97. 
Paria  qttadrifoiia,  8(1. 
Parkie».  \6± 
Parmelia  parietiaa,  61. 
Pamassie».  193 ;  gross  of  Parnassus, 

lb. 
Paronychiaceie,  153. 
Paropsieaa.  153. 
Parrutia,  14d. 
Parrya.  49. 
Parslev,  fool's  and  water,  147;  the 

parsley  family.  153. 
Parsnip,  the,  147. 

Parthenieae.  136;  partbeniam,  lb. 
Pdsserina,  104. 
Passifloracese,    the    passion     flower 

family,  153. 
Pa^tlnaca,  146 ;  P.  sativa,  147. 
Patchouli,  115. 
Paullinia  pinnata,  181. 
Pavia,  181. 
Pea  family,  the.  165. 
Peach,  the,  164. 
Pear,  the  pricidy,  150;  the  common 

pear,  162. 
Peai-iiiO!*s.  63. 
Pecan  nuts,  91. 
PoctlOew,  135 ;  pecUdopsis,  lb. ;  pectis, 

ib. 
Pedalie».  131 ;  ped:ilium.  lb. 
Pedicels  »nd  peduncle.  '23,  33. 
Pedicularis,  116;  P.  palustris,  117. 
Pekea  butyroim,  ISO. 
Pelargonium.  178. 

Pellicle,  the  superficial,  of  plants,  6. 
Peilitory.  93. 
Peltindra,  74. 

Poaicaceee.  104 ;  pen9e»,  lb. 
Pennyroyal,  115. 
Penlhorum,  151. 
Pentstemon,  116. 
Pepo.  the,  or  poponida,  definition  of, 

34. 
Pepper  family,  the,  93;  peppermint, 

115. 
Pepperwort  f  imliy,  the,  04. 
Peraphyllnm,  103. 
Perianth  or  peiigoo«,  34. 
Peric  irp.  ihe.  33. 
Periploce».  125. 
Penea  gratissima,  107. 
Perfica  vulgaris,  164. 
Persimmon,  the,  138. 
Pennnia,  105. 

Peruvian  quinoa.  110;  bark«  148. 
Petnlanthera.  100 
Petaloldee.  72. 

PetaU  and  their  modifieatloai,  35. 
PetasiteiB.  135. 
Petiole,  the.  10. 

PetiveriaceiBflOe;  pettverie«,  ib. 
Petrowlinum  sativum,  147. 
Petunia.  117. 
Peuced  ineie,  140. 
Phaca.  1G6 
PhaceliH,  130 

PhaiaridetB.  70 ;  phalaris.  ib. 
Phaner«»giniou9  plants,  00. 
PhascacesB.  63. 

Phase«>lf  w,  1(16 ;  phaseoios,  ib. 
Philadelphace»,  140. 
PhlleM'.86. 
Philydrnm.  7'*. 
PhippiiA.  41. 

Phleum.  Od,  70;  P.  prataue,  00. 
Phlox  fimily.  the,  190. 
Ptaaibe,100:plu»be«.U». 


PhoMiclne«,  77. 

Phönix  dactylifiu«,  70, 77. 

Pliormium  tenax,  80. 

Photinia,  162. 

Phryma,  114. 

Phycomycos,  00;  phycomycetsi,  lb. 

Phylioe«,  171. 

Phyiianthec,  99 ;  phyllanthes,  lb. 

Phyllodadus,  88.  80,  90. 

Phyiiodium,  30. 

»'hyttoioba,  105. 

Phyltophor  or  phyllogen,  15. 

Physall».  118. 

Physotobium,  100. 

Phy^urideiQ,  85. 

Fhytolephas  macrocarpi,  77. 

Phyteuma,  51,  132. 

Phytolaccacen.  103 ;  phytolaccen,  109. 

PhytoKoa,  or  contents  of  aniheridia, 
39 

Pic.?H,  89. 

Pickeringia,  160. 

Plckneya,  141. 

Pickrffina  excelsa,  174. 

PIIOH,  97. 

Pill.    See  Hair«. 

Pilularla  flobulifera,  04 

Pimele  ^  104. 

Pimento,  158. 

Piiiipdrnel,  113. 

PinacesB,  88. 

Pinckfioya  pubens,  143. 

Pino  fimily,  the,  88 ;  economical  usaa 
of.  90. 

Pineapple  f^tmlly,  the,  80. 

Pinenchymi.  definition  oC  3. 

Pinguicula,  113;  P.  aiplaa,  48. 

Pink  roui,  1*23 

PiDU}  abies,  ttc.  53,  89. 

Pipe,  Indian,  131 

Piperacea,  93 ;  idper  nigrum,  Itc,  04. 

Pippul  tree,  the,  07. 

Pipsissiwa,  131. 

Piriqueta.  153. 

Pi.ionia,  111. 

Pistachia  vera,  terebinthos,  and  len- 
ti^cus,  170. 

Pisiiee,  73. 

Pistil,  the.  position  and  constituent 
pirt^  of,  39;  various  modifications 
of,  30. 

Pistiilidia,  nature  oC,  31. 

Pitavia,  174. 

Pitcaimlea,  80. 

Piicher-pl  int  family,  the,  101. 

Piichera.  106. 

Pith,  nature  and  object  of  the,  13. 

Pitto^porace»,  the  pittojporum  family, 
175. 

PlHcenta,  the,  or  projectioo  to  which 
the  ovuiei  are  attached.  30. 

Plane  tree  and  tribe,  the,  02, 183. 

Plantaginaceee,  the  plantain  Ikmily, 
111. 

Plantain,  the,  83. 

Plants,  difierence  between  the  vital 
actions  of  and  animals,  1 ;  requisites 
for  the  existence  of,  ib. ;  elementary 
organ«  of.  3;  compound  organs  oC 
0 ;  the  axi«  of,  and  iu  appendages, 
8;  distinction  between  caules- 
cent and  acaulescent,  10;  stipu- 
late and  exstipoliie,  30;  phane- 
rogamous and  cryptogamou4, 32.  57, 
66;  dlohlamydeous  monochlamy- 
deoUK,  and  achKmvdeous,  34;  re 
productive  prgans  of  flowerle^s,  37 ; 
chemical  constituents  of,  38;  pro- 
duct4  and  secretions  of  plante,  30; 
circulation  and  elaboration  of  fluids 
in,  41;  geography  of;  43;  Balfour*» 
arrangement  of,  acconling  to  their 
station,  viz.  A.  plants  growing  in 
water— B.  land  pl^nu  rooting 
in  the  earth  aua  growing  In 
the  atinosphere— C.  plants  growing 
in  special  loctiitles,  4-2-46 :  Classifi- 
cation of.  according  to  the  himzon 
U\  range  of  vegetation,  47-19— ac 
cording  to  the  vertical,  50,  51 
clavM»s  and  orders  of,  acoordiag  to 
Llnncus,  52-54. 

Platane»,  the  plaoe  Irihe,  93. 

Platylepis.  71. 

Pl.itypetalum.  49. 

Platystemoiie»,  196. 


Ptoetritls,  140. 

Pleiotraehe»,  nator«  of;  5. 

Pienrenchyma,  or  woody  fibre,  4. 

Pleurocarpi,  63. 

Plenrorhizes,  106. 

Pleurothalllde»,  85. 

Plnchea,  136 ;  pluchela»,  lb. 

Plum,  the,  104. 

Plunibaginace»,   111;   plambaffioe«, 

113. 
Plume-nutmeg  family,  the,  05. 
Pluinerie»,  194. 
Poa  annua,  compressa,  Jtc^  09. 
Podalyriee,  100. 
Podocarpus,  88,  89,  90. 
Podophyllum  peltatum,300. 
Podostemace»,  the  podostemon  fiuul- 

ly,96. 
Poederiea,  14L 
Ptigonia,  85 ;  pogonidese,  ib. 
Pogostemon  patchouli,  115. 
Pokoberry,  the,  100. 
Pokeweed  family,  the,  108. 
PolanUia,  105. 
Polemoniacese,  190;  poleiDonlajn  cci- 

ruieum,  131. 
Pollen,  nature  of;  38;  pollM  graiaa, 

39. 
Poilinaria,  nature  of;  30. 
Polyachyrldee,  138. 
Polycarpon,  J5-2. 
Polygaiace»,  102;   polygala   senega, 

ib. 
Polygamla  lequalis,  Ilc,  54, 135. 
Polygonacee,  107;  polygonum  ampkl- 

bium,  Jcc..  43.  47, 108. 
Poly podlnea,  05 ;  poiypodium  vnigart, 

ib. 
Polypoms  destructor  and  perennls,  00. 
PolytrichacesB,  03 ;  polytrlchum,  48. 
Pomaderre«,  171. 
Pomax,  141. 

Pome,  the.  definition  of;  34. 
Pome»,  162. 
Pomegranate,  158. 
Pondweed  family,  the,  73,  78;  oogi 

mon  pondweed.  73. 
Pontederiace».  78. 
Poplar,  the,  46,  03,901. 
Poppy  family,  the,  197. 
Populus,  03,  301. 
Porewort  fkmily,  the,  103. 
P«irophyile»,  137 ;  porophyllnm,  Ih. 
Portnlacac^».  153. 
Potame»,  72 ;  potamogeton,  ib. 
Potash,  prevalence  of,  in  plants.  30. 
Potatoe,  the.  118 ;  the  sweet,  190. 
Potentilla  anserina,  164. 
Pothos,  45. 
Poitiacea.  03. 
Pounce,  or  sandarach,  00. 
Pourretla.  80. 

Prwflorattbn  or  »stivation.  34. 
Prasie».  115;  pcasinm,  lb. 
Prepu^a.  133. 
Prickles,    diftrence    between,     and 

thorns,  7. 
Pride  of  China,  the.  180. 
Primulaoe»,  the  pcimroie  flunlly,  113 ; 

P.  Verls,  fee  lb. 
Prince's  feather,  110. 
Prinos.  138. 

Prismenchyma,  deflnUlon  of;  9. 
Privet.  13d: 

Products  of  plants.  30. 
Pro«enchyma,  definition  of;  Itc,  3,  8, 

5. 
Proserpinaca.  150. 
Prostanthere»,  115. 
Proteace»,  the  prolea  fiimlly,  105. 
Proteine,  the  base  of  gluten,  fibrlne, 

caseine,  and  albumen,  40. 
Protoplasm,  nature  of;  3. 
Prunella.  115. 
Prunuü  domestica,  tpinosa,  Ibc,  the 

prune.  164. 
Pseudo  bulb,  the  definition  oi;  11. 
P^iadie«,  135. 
p4idtum  pvriferam,  158. 
Psoralea,  166. 
Psychlne»,  106. 
Psycotrle»,  141. 
Pteiea,  174. 
Pterit  «sculenta,  05. 
Pteroearpoa  erinacent  aad  ■■■tiliaga, 

107. 
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Pterocarya,  9!. 

Pterogonace».  63. 

Pterospiirn.  131. 

Puccoon,  198. 

Pulmonaria,  119. 

Pnlque,  81. 

PuUatilLi  pmtensi«,  W3, 

Pulteneaa.  166. 

Pumpkin,  the.  155. 

Panica  granntum,  158. 

Purshla.  163. 

Purslane  family,  the,  15-2. 

Putamen,  the,  or  sfone,  33. 

PatorlesB.  141. 

Pygeau,  164. 

PyroleiB,  131. 

Pynilaria  olelfbra,  102. 

Pyras  malas,  commuais,  and  corona- 

ria.  162. 
Pyxidaathera,  ISO. 

analea,  160. 

Quassia  fumily,  the,  173. 

Quercitron,  93. 

Qnercu«,  92 ;  Q.  virens,  ib. ;  O.  tlneto- 

rla,  93. 
Qulna,  142. 
Quince,  the,  162. 
Quitajeie,  164. 

Raceme,    explanation   of   the    term, 

23. 
Rachis,  the,  definition  of  the  term,  15, 

32. 
Radlola,  177. 
Radi«h,  the,  197. 
RaffleslacesB,  lOl. 
Rafinesquia,  133. 
Ramenta,  nature  of,  7. 
Ranuncniacee.  202 ;  ranoneulus  acris, 

fcC  43,  48.  203. 
Raphaneae,  196. 

Raphe,  explanation  of  the  term,  32. 
Raphides,  nature  of,  4. 
Raspberry,  the,  163. 
Rattlesnake-ifTaM,  60. 
Ravengla,  82. 
Rectembrye»,  118. 
Red  coloring  matters,  whence  derived, 

41. 
Red-top,  69 
RelhaniefD,  137. 
Renealrola.  83. 
Reproduelioo,  organs  of,  22 ;  office  of 

the  stamens  and  the  pisül,  26 ;  of 

flowerless  plants,  37. 
ResedacesB.  194;  reseda  odorata  and 

Inteola,  195. 
Resins,  varieties  of,  41. 
Restiace»,  72 ;  restias,  ib. 
Reticulum,  definition  of,  7. 
RhamnaceiB,  171 :  rhamnus  cathartl 

ens,  ib. 
Rheum  palmatum,  compactum,  and 

rhaponticum,  108. 
Rhexiese,  159. 

Rhinanthideee.  116;  rhinanthus,  lb. 
Rhizantheie,  100. 
Rhizobnlaceee.  180. 
Rhizocarpeae,  64. 
Rhisogen  family,  the,  100. 
Rhiztime,  the,  or  root  stock,  11. 
Rhizopiioraee»,  160. 
Rhododendrons,  131. 
RhndoresB,  131. 
Rhubarb,  106. 
Rhus  toxicodendron,  venenata,  Itc, 

170. 
Rhynchosia,  160. 
Rhynchoflporete,  71. 
Ribesl  iceie,  149 :  ribes  gnusularia,  ru- 
brum, Slc,  150. 
RlbsonK  150. 
Riccleae,  62. 
Rice  tribe,  the,  70. 
Ricinus  communis,  99. 
RlddellK.  137. 
Ring«,  number  of  concentric,  not  an 

exact  indication  of  the  age  of  a  tree, 
12. 
RivinesB.  103. 

Robinia  pseudo -acacia,  167.  ^ 
Rocella  tinclorla,  61. 
Rochea,  151 ;  rochete,  Ib. 
Rock-iO!<e  fomily,  the,  193. 
Rolandree,  135. 
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Roots,  the,  of  plants,  various  kinds, 
forms,  and  objects  of,  9 ;  explanation 
of  scientific  terms  expressive  of  dif- 
ferent characters  of,  ib. ;  dlfl^rence 
between  true  roots  and  subterranean 
stems,  11 ;  crown  of  the  rnot,  ib. 

RosaceiD,  the  ro«e  family,  161. 

Rotboelliace»,  68. 

Royena,  128. 

Rubla  tinctoria,  142. 

Rubiace»,  140. 

Rudbeckla,  137. 

Rue  family,  the,  174. 

Ruellia  formosa,  114 

R-imex,  108. 

Ruppia,  73. 

Rushes,  the,  77. 

RutaceaB,  174;  rtite»,  ib.;  rntosma 
texensls,  175. 

Rye,  69 

Rytisma  acerlnum,  182. 

Sabal,  77 ;  snbailne»,  Ib. 

Sabbntia.  1^ 

Sacchirum  ofliclnale,  &c.,  6S. 

Safflower,  139. 

SaflTron.  82. 

Snge.  115. 

Safferetla,  171. 

SaKlttaria,  43,  75 ;  saeittifolia,  75. 

Sa£n,  of  commerce,  76 ;  the  sago  palm, 

77 ;  Impure,  88. 
Salacin.  183. 

Saiaxidete,  130 ;  salaxls,  ib. 
Sallclne«,  93 ;  sniix,  51,  93. 
Salicor  niese.  109. 
Salplcliis»ideffi.  116. 
Salsify,  139. 
Salsoleie,  110. 
Salvadora  persica,  110. 
Salvia,  115. 

S-imbNceae,  142 ;  sambucus,  ib. 
Samoleie.  112;  ».imolas,  ib. 
Samydacee,  the  samyda  fimily,  103. 
Sandalwood  family,  the,  102 ;  red  san- 
dalwood, 167. 
Bandarach,  or  pounce,  90. 
Sangulnaria  canadensis,  198. 
Sangolsorbese.  163. 
Sanlcules,  145. 
Sanseviera.  79. 
Santalace».    102;    santulnm   album, 

iccib. 
Slip,  course  of  the,  41 ;  sap  wood,  13 

sapKteen.  171. 
Sapinddcc»,  180 ;  sapindus  saponaria, 

181. 
Sapodilla  family,  the,  127. 
Saponaria  ofllri  nails,  191. 
Sapotaceee.  127. 
Sapago  cheene,  cause  of  the  peculiar 

flavor  of,  167. 
Sarcanthldeae,  8.5. 
Sarcocephalus,  141. 
Sarcocarp,  the,  'S^ ;  sarroderm,  35. 
S:ircocol  family,  the,  104. 
Sarcoleena.  186. 
Sarcolobs,  165. 
Sargasfiuni  bncciferum.  42. 
Sarmenta,  definition  of  the  term,  10. 
SarracenlaceBB,  198. 
SarsaparilK71,  86:  the  false,  144. 
Siissafras  officinale,  107. 
Satureineip,  115;  satnreia,  ib. 
S  ityriadcBB,  85 
Saurnraceae,  94;    saurums   cemous, 

ib. 
Saussures,  138. 
Savia,  99. 
Savory,  ll.V 
SaxlfragacefB,  the    saxifra^  family, 

148. 
Scabiosa,  140. 
Scicvoleffi,  133. 
Scammony,  120. 
Scandicines,  146. 
ScepnceBB,  99. 
Sehanglna,  110. 
Scheuchzerift,  75. 
Schiliera,  188. 
Schizandreffi,  201. 
Schizinthu«,  116. 
Schiechtendalia,  138. 
Schleidenia,  119. 
Schcsnus,  71. 
SchoUera,  78. 


Schonwia,  196. 
Schwalbea,  116L 
Sciadopltys.  90. 
Scientific  Terminology.    8c 

tions. 
Scille«,  79. 

Scirpeae.  71 ;  scirpos.  tb. 
Scitamlneae.  83. 

Sderantheffi,  153;  scleraalhos,  fb. 
Scleriec,  71. 

Scterogen,  composition  of,  3. 
Sclemlepsl--.  135. 
Scolobu«,  166. 

Scolopendrlom  officlnaram.  SSu 
Scolymeae,  138 ,  scolymus,  Uk. 
Scorzonere».  138. 
Screw  pines,  the.  74. 
Scrophulnrlaees.  115. 
Scutellarlnee.  115. 
Scythian  Iamb,  65. 
Sea  kale,  197. 
Seaweed  family,  the,  57;  procemof 

conjugation  In,  58;   the  sea-srnck 

tribe,  lb. 
Sebe«ten  plums,  119. 
Secale  cereale.  09. 
Secamonen.  125. 
Secretions  of  plants,  38. 
Securidaca,  192. 
Sede»,  151. 
Sed^  family,  the,  70 ;  nses  of  vartow 

sedges,  71. 
Sed^wickla,  147, 148. 
Sednm  acre,  151. 
Seed,  the,  nature  and  component  parti 

of,  35 ;  scientific  terms  emplnyed  Co 

designate  the  varieties  of  form  and 

composition  of,  as  well  as  tboan  «f 

the  component  parts,  35.  37 
Seiaginex,  114;  solagn,  ih. 
Seiairinella.  63. 
Sclinuni,  145. 

Semecarpns  anacardfuBL,  170. 
Sempervivum  tectomm,  151. 
Senebieriee,  196. 
Seneca  snake  root,  the,  192. 
SenecionUleae,  136 ;  seneeloae«,  137. 
Senna.  168. 
Seni«itive  plants,  cause  of  Ibe  nottoM 

of,  1. 
Sop-Us.  the,  «5. 
Sequieria.  108. 
Serapiadee.  85. 
Serinida.  18a 

Seriphien.  137 ;  serlphinm,  lb. 
Serratula  tinctoria,  139. 
Service  berry,  the.  1G9. 
Sesaraura,  12L 
Seseli,  44. 
Sesellne»,  145. 
Sessea,  118. 

Sefiuvos,  151 :  sesuvlom,  fb. 
Setn.  or  bristles,  7. 
Setnria  germanica,  08. 
Sethia,  183. 
Seymoria.  116«. 
Shaddock,  the,  18S. 
Shea  butter,  127. 
Sheep-sorrel,  108. 
Shephordlaargontea,  lOS. 
Shorea  robusta,  51. 
Shoot,  structure  of  a  Toang.  dwiag 

the  first  and  second  years.  II.  £L 
Bhrubs,    distinction     between,    and 

trees,  10. 
Sibbaldia,  163. 

Sibthorpia,  116;  slbthorpiec,  lb. 
Sicyoidee,  155 ;  sleyos,  lb. 
Sida.  189 ;  sldec,  ib. 
Sidesiddle-Aower  family,  the,  193. 
Silenec,  190 
Siler,  146 ;  silerine».  ih. 
Silica,  abundance  of,  In  the  gisnti, 

30. 
Siliqna.  the,  definition  of.  34. 
Silk  C(»tton  family,  the.  18R. 
SiliihlesB.  136;  silphlam.  lb. 
Silver  weed.  164. 
SilybevN  138  ;  sllybum,  Ih. 
Sim  irubacesB,  the  stnambn  fkmPj. 

173. 
Sinapls  nigra  and  albn,  197. 
Siphorampyhis,  13S: 
Biphonia  elattlca,  99. 100. 
SisyrobriesB.  190 ;  stsTmbrtam,  Hk 
Siom  laüfottam,  147. 
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Sknnfc  cabbage,  73. 

supper- wort,  116. 

Bloe,  the,  164. 

Smart-weed,  106. 

Bmeathmannia,  153. 

Smiiaceffi,  86 ;  smllai  ofllotnalia,  ib. 

Smoke  tree,  the,  170. 

SmymlesB,  147. 

Snake  root,  103. 

Snap-dragon,  Alpine,  44. 

Snowberry«  the,  142. 

Snow  drop  tree,  the,  1^. 

Soap,  castUe  and  other,  composition 

o^  126. 
Soap  berries,  181. 
Soapwort.  191. 

Soboies,  definition  of  the  term,  11. 
Soda,  constant  presence  of,  in  plants, 

39. 
Soil,  office  of  the,  with  respect  to 


plants,  1. 
k)lana 


SolanacesB,  117 ;  solanam  taberosnm, 
«tc..  ib. 

Soiea^  19X 

Solenngyne»,  136. 

Solidnginee,  135 ;  Solidago,  136. 

Soiiva,  137. 

Solijra,  176. 

Sopuore«.  166. 

Snrbns  aucnparla,  48. 

Sorghum,  products  of  species  of,  68. 

Sorosis,  the,  definition  of.  35. 

SdQTiri-nut  family,  the.  180. 

Suw-bread,  113 

Spadiz,  explanation  of  the  term,  23. 

Sparganium.  73. 

Spartina  cymnnroides,  69. 

Spathe.  or  sheathing  bract,  24. 

Spartinra  rutaginwum,  53. 

Spathodea,  J21. 

Spear  grass,  69. 

Spearmint,  1 15. 

Speedwell,  117. 

Speranihes,  85. 

Spermacoceae,  141. 

Spherenchyma,  definition  of,  2. 

SphflBria,  45. 

Splnerostemraa,  301. 

Sphagoace»,  63;  sphagnum  acutifo- 
liam,  ib. 

SphenogynesB,  137. 

BphoBraniheaB,  136- 

Spice- bush,  107. 

Bpider-wori  family,  the,  75. 

Spigeiieee,  133;  spigeiia  marilandlca,  ib. 

Spike,  explination  of  the  term,  33 

Spikenard,  140. 

bpinacieae.  109;  spinacia  oleracea. 
spinach,  110. 

Spindle  tree  family,  the,  173. 

Spines,  nature  of,  10. 

SpiraBacen.  163. 

Spiral  celts.  3 ;  true  spiral  vessels,  5. 

Spiranthide»,  85. 

Spire»,  164. 

Spiroidea,  or  true  spiral  vessels,  5. 

SpirolobeaB,  110.  196. 

SpiachnacesB.  63 ;  splachnum,  45. 

Splatter  dock,  the  common,  199. 

Bpondias,  170. 

Spore,  the  definition  of,  9. 

Sprengeiia,  130. 

Spruce,  the  Norway.  90. 

Spurge  family,  the,  98. 

Spyridinro,  171. 

Squamash,  79. 

Squash,  the,  155. 

St.  John's  wort  family,  the,  184. 

Staavla,  148. 

Stachydee.  115;«t%chy8.  ib. 

Stackhousiaces,  the  stackhousia  fami 
ly,173. 

Stagmaria  verniclflua,  170. 

Stamens,  their  varying  positions  and 
numbers.  37 ;  principal  parts  ofl  ib. 

Btapella,  185.  •—       •» 

Staphyleace»,  171. 

Star  anise,  201. 

Starch,  one  of  the  mast  distinctive 
characters  between  animal  and  ve- 
getable tissues.  4 ;  object  and  che- 
mical comjNMiUon  of;  39. 

Statlces.llS. 

Stellaria,  190. 

8t;)Uat«,  141. 

Stem,  the  descending^  or  root,  8. 


Stems,  the,  of  plants,  varying  charac- 
ters and  names  of,  10 ;  various 
terms  used  to  signify  transverse  sec- 
tions oC  ib. ;  diflforence  between 
subterranean  stems  and  true  roots, 
11 ;  exogenous,  endogenous,  and  ac- 
rorönons,  11-15;  functions  of  the 
diflbrent  parts  oC,  15. 

Stenosiphon,  157. 

StercnlfacesB,  the  stercnUa  (Umily, 
188;  stercuiiesB.  189. 

Stevia  arenaria,  51. 

Stigma,  the,  position  and  form  of.  31. 

StilaginacesB,  the  stilago  family,  95. 

Stillingiffi,  99;  stillingia  sebifera,  ib. 

Stipe,  the,  definition  of  the  term,  10. 

Stipule,  explanation  of  the  term,  20. 

Stokesia,  135. 

Siomata,  definition  of  the,  6;  table 
of  the  number  of,  to  the  square  inch 
on  the  leaves  of  several  plants, 
7 ;  ftinctions  of  the,  8. 

Stone  crop,  151. 

Storax  family,  the,  138. 

SiratiotecB,  m :  stratlotes,  43. 

Strawberry,  the,  163. 

Strelitzia,  83. 

Streptopus,  78. 

Sirobilus,  a  spedes  of  spike,  33;  defi- 
nition of  the,  34. 

Strychnee.  133 ;  strychnos  nux  vomi 
ca,  strychnine,  ib. 

Stuartia,  186. 

Style,  tlie,  position  and  varied  charac- 
ters of,  31. 

Stylewort  family,  the,  133. 

Stylidiuceae,  133 ;  styUdiam,  ib. 

Stylopodiuiii.  144. 

Styphelia,  130. 

StyracacesB,  138 ;  styrax  benzoin,  139. 

Suieda.  110;  suaedineaB,  ib. 

Subuiarie»,  196. 

Succory,  or  chicory,  139. 

SufiVuiex.  the,  or  undershrub,  10. 

Sugar,  three  principal  forms  of.  found 
in  pianu,  40;  obtiined  from  vari- 
ous grasses,  fß ;  the  sugar  cane,  ib. ; 
obtained  from  various  species  of 
palms,  76— from  species  of  eucalyp- 
tus, 158. 

Sumach,  poison  or  swamp,  and  tan- 
ner's, 170. 

Sum-itra  camphor  family,  the,  186. 

Snn  hemp,  190. 

Sundew  famtiy,  the,  192. 

Sunflower,  13i). 

SurianacesB.  151. 

Swartsieffi,  167. 

Sweet-brier,  44 ;  sweetgam  tribe,  92 ; 
sweet  marjortim,  115. 

Swertia.  48 ;  swertiefe.  12-3. 

Swietenia  mahogoni,  179,  180. 

dyagrus.  77. 

Sycamine,  the,  of  the  Bible,  97. 

Sycimore,  the,  of  the  Scriptures.  97; 
the  sycamore  or  great  maple,  182. 

Syena,  78. 

Syihet  varnish,  170. 

Syiidia,  47. 

Symbols,  explanation  of  the  usual  bo- 
tmical,  56,  57. 

Symphorlcarpus  racemosus,  14-3. 

Symphytum.  119. 

Symplociicete,  154  ;  symploceae,  139. 

Synnndni,  115. 

Synchodendron,  135. 

Syncnnus,  the,  definition  of,  35. 

Synihyris,  116. 

Syringa  vulgaris,  126. 

Tabemsemontana  utilis,  the,  124. 

Tacsonia,  153. 

TasetlnesB.  136. 

ThI  iu:iin,  201. 

Tulinum,  153. 

Tallow  tree,  the  Chinese,  99. 

Tiimarack,  89. 

Tamiricacee    the  tamarisk    family, 

191 ;  tamnrix  germanica.  193. 
Tamarindus  Indiens,  or  tamarind  tree, 

163,  169. 
Tamns,  87. 

Tanacetnm  vulgare,  139. 
Tanchin  poison,  the,  of  Madagascar, 

Tansy,  139. 


Taphrenchyma,  or  vaslfarm  tifsue,  5. 

Tapioca,  99. 

Tapora,  103. 

Taraxacum  dens-leonis,  139. 

TarchonanthesB,  136. 

Tarragon,  130. 

Tartarian  iambi  65. 

Tasmannia,  301. 

Tauschia,  147. 

Taxaceee,  88. 

TaxlnesB,  89 ;  taxus  baccata,  90. 

Taxodium,  89. 

Tea,  the   flowers   of,  136;   the  tea 

fluniiy,  186;  principal  varieties  of 

tea,ib. 
Tea- berry,  131. 
Teak  wood,  114. 
Teazel  fiuniiy,  the.  139. 
Tecoma,  131. 
Tectona  grandls,  114. 
TeifairefB,  155. 
Terebinthacesa,  170. 
Terminaila  belerica,  chebola,  and  ea- 

tuppa,  160. 
Terminology.    See  Definitions. 
TernstroBmlacesB,  186. 
TetragoniefB,  151. 
Tetrameies,  100. 
Tetranthera,  106. 
Telrao  umbeilus,  131. 
Totratheca,  192. 
Teucrium,  115. 
Thaiamiflone,  173. 
Thalamus,  the,  33,  34. 
Thalictrum,  303. 
Thallngens  or  thaliophyte^,  definition 

of,  lU:  or  thitllitgenous  plants,  II; 

characters  of,  15,  57. 
Thapsieee.  146 :  thnpsium,  145. 
Thea  bohea,  chinensis,  &c.,  186. 
ThelymitridefB,  85. 
Theobroma  cacao,  188. 
Theophra<(ta  JntsisBl,  137. 
Thiaspi,  196 ;  thlaspldc»,  lb. 
Thorns,    difiTerence     between,     and 

prickles,  7  ;  the  various,  162. 
Thunbergiee,  113. 

Thuya  occidentilis.  89 ;  thuyopsis,  lb. 
ThymelflBaces,  104. 
Thymus,  thyme,  115. 
Thyrse,  a,  how  produced,  23. 
Thysanocarpus,  196. 
TieutÄ.  133. 

Tiiiaceae.  It<7;  tilia  grandiflora,  ib. 
Tlilaa,  151. 
TiliandsiaB,  80. 
Timothy  grass,  67,  60. 
Tissue,  cellular,  nature  of.  3  ;  colnm* 

nar,  lb. ;  pitted.  3 ;  vascular,  4 ;  lig- 
neous, ib. ;  fibre- vascular  and  vasi- 

form.  5 ;  laticlferour«,  6. 
Toad- flax,  116. 
Tobacco,  118:  Indian,  133. 
Toddy,  obtained  from   a  speciei  of 

palm.  76. 
Tofieldia,  79. 
Tomato,  the,  118. 
Tonga  Iwans,  167. 
Toothache  tree,  the,  174. 
Toothwort,  113. 
Torills,  146. 
Torreya,  69.  90. 
Torus,  the,  33,  «4. 
TourneforUeiB,  119. 
Trache»,  spurious,  5. 
Trachenchyma,  or  flbro-vascular  tif- 

sue,  5. 
Tradescantla  virglnica,  75. 
Tragacanlh,  167. 
Tragia,  99. 
Tragnpogon,  139. 
Traveller's  joy,  44. 
Trees,     distinction     between,     and 

shrubs,  10 
TremandracesB.  103. 
Trepncarpn«,  146. 
Tribulen,  175 ;  tribalu%  ib. 
Trichliia,  180 ,  irichiiieae,  lb. 
Trichochladns,  14a 
Trichom  mes,  65. 
Trichostema,  115. 
Trichostomac^,  63;  trichostomiiiii, 

Trienlalis,  112. 
Trlfolinm  pratense,  166. 
Trig lochln,  75. 

987 


Digitized  by 


Google 


XU 


UTDSX  TO  BOTANT. 


Trilepli,  71. 

TriHiacese,  the  triOliuii  ftmlly,  88. 

Triosteae.  148. 

Trlpe  de  röche,  61. 

Tripsacnm  dactyloides,  08. 

Triraphi».  69. 

TriUcam  vnlgara,  89. 

Tiixidee.  138. 

Trollias.  903. 

TropffiolHcee.  176 ;  tropeolnm,  Ib. 

Truffle,  4^  60. 

Trumpet  creeper,  121. 

Truncus,  the  oefinitloii  of  the  term,  10. 

Trymalium,  171. 

Tsnpi,  89. 

Tuber,  the.  how  produced,  11. 

Tuber  cibarinm.  60. 

Tubulifliirs.  135. 

Tulip  tree,  the,  American,  901. 

Tnllpa,  80 ;  tullpeee.  ib. 

Tupelo  family,  the,  102. 

Turio,  meaning  uf  the  term,  22. 

Turneraceffi,  the  tnmera  family,  153. 

Turnip,  the  Indian,  74;  the  common 

and  Swedish.  197. 
Turpentine,  Chian,  170. 
Tnssac  grass,  68. 
Tussilagineffi,  135  ;  tussfingo,  ib. 
Typhine»  or  typhacesB,  73. 

Udore,  86. 

Ulmacen.  97 ;  ulmus  (hiva,  ib. 

IJlva  therm  ilis,  45. 

Umliei.  definition  of  the  term,  23. 

UmbellifersB.  the  umbeiiiferoiu  fami- 
ly, 144. 

Umbilicce.  151. 

Ungno4ti:i.  181. 

Upas  poison,  the,  of  Java,  97. 

Urceiila,  124. 

Uredo.  60. 

Ureneee.  189. 

Urn  mosset,  orgaM  of  reivoduction 
in,  38. 

Ursinia,  137. 

Urticarete,  96 ;  nrticeee,  lb. 

Usnea  florid.i,  61. 

Ustilago,  60. 

UtricularlM,  113. 

Uvulariec,  78. 

Yacciniacen,  130 ;  vacclnfom  ozycoc- 

cus  and  macrocarpum,  ib. 
Vahea.  124. 
yalerinnaceaa,  the   valerian   family, 

140. 
Vallisneria  spiralis,  80. 
Yandes!,  85. 
Vanilla,  85. 
Yarronla,  119. 
Vascular  system,  the,  of  the  exogenous 

stem,  11. 


Vascular  tissue,  4. 

Vegetable  life,  distlnctioB  between, 
and  animal,  1. 

Vegetable  marrow,  the,  155. 

Vegetation,  organs  of,  6 ;  divisions  of 
the  horizontal  range  of  vegetation 
according  to  Meyen,  47-49 ;  classifi- 
cation of  the  vertical  imnge  oC  ac- 
cording to  Meyen,  50, 51. 

Velie»,  190. 

Velleia,  133. 

Veliosia,  80 ;  vellosiee.  lb. 

Venation  of  leaves,  17. 

Ventilago,  171. 

Venns's  fly-trap,  193. 

Veratrine,  79 ;  veratrum  album,  ib. 

Verbascead,  116:  verbascum  thapsus, 
ib. 

Verbenace»,  114 ;  verbenesB,  ib. 

Verbesiiieffi,  136. 

VemoniaceaB,  135 ;  vemonieai,  lb. 

Veronica  officinalis.  117. 

Verrucae,  or  warts,  8. 

Vervain  family,  the.  114. 

Vetttla,  118;  vestie»,  ib. 

Vetches,  166. 

Viburnum.  47,  48, 142. 

Vicie»,  166. 

Victoria.  199. 

Vlgna,  166. 

Vilfk,  69. 

Villi.    SeeHahs. 

Vine,  poison.  170;  the  vine  fiunily, 
178 ;  the  Alleghany,  197. 

Viol  nee»,  the  violet  family,  193. 

Virginian  snalie  root,  102;  creeper, 
178. 

Visen  m  album,  143. 

Vitacee,  178 ;  vltU  vlnifem,  179. 

Vltex  Hgnus  castus,  114. 

Vi  It»,  144. 

Vii'lnnlncec,  the  vivianla  Ikmily,  190. 

Vochysiace»,  the  vochysia  family, 
160. 

VolaUle  oils,  40. 

Vouay,  77. 

Wake  robin,  the  European,  74. 

Waidsteinia,  163. 

Wallflower,  the.  43. 

Walnut  family,  the,  91. 

Waltheria.  188. 

Warts,  nature  of,  8. 

Water,  office  of,  with  respect  to  plants, 

2. 
Water-bean  family,  the,  198. 
Water  hemlock,  147. 
Water  leaf  fomily,  the.  120. 
Water  lily  family,  the,  199. 
Water-melon,  the.  155. 
Water- parsley.  147. 
Water-pepper  fiuuily,  the,  101. 


Witer-pluitiün  fluBflr.  ihm,  74. 

Water-shield  fiuuilv,  the,  Itt. 

Wax.  vegetable,  40;   obtaiaed   fiiM 

several  species  of  pata»,  70;  Ike 

wax  pUnt,  12& 
Weinmannia,  48. 
WeisslacesB.  63. 
Weld,  or  dyer's  rocket,  tSS. 
Wettinla.  74. 
Vnieat,09. 
Wicopy,  104. 
Widringtoni*.  89. 
Wilidenovia  teies,  72. 
Willow  herb,  the.  157. 
Willow  strife  fiuDliy.  the,  100. 
Willow  tribe,  the. «. 
Wine,  principal  varieties  €€,  171. 
Winter^  bark.  901. 
Winters  aromatica  and 

48,  51. 
WIntergreen.  131. 
Wistaria,  166;  wiataricc.  ib. 
Witch  hazel  ftmily,  the.  143. 
Witsenia.  82. 
Wnad,]97. 

Wood  sorrel  fiunily,  the,  170; 
'    sorrel,  l*??. 
Woodrush,  77. 
Woody  flbre,  or  1igneo«u  aasae,  4: 

woody  layers.  12. 
Wormwood.  130. 
Wourali.  the,  or  ourari,  ISl 
Wrighüe»,  124. 

Xaathisma,  135;  zanthiwD,  130. 
Xanthrarhea,  47. 
Xanthorrhiza,  203. 
XsnUiphyllum,  199. 
Xerantbeme».  137. 
Xyloma  acerinum,  18SL 
Xyridace»,  77 ;  zyris,  78. 

Yam  tribe,  the,  87. 

Yellow     colnrinf     matter,     ioimi 

whence  derived,  41. 
Yellow-eyed  grass  fkmlty,  the.  77. 
Verba  mat^,  128. 
Yew  tribe,  the,  80 ;  the  ^'^^rrnw  ■■- 

ropean  yew,  90, 

Zamia  elliptica.  8a 

Zannlchellla,  73. 

Zanthox^-lacese,  the  TinlhuTTtoa  fc- 

mlly.  174. 
ZeamaySfTO. 
Zebrawood,  109. 
Zll1a.l90;zlllec,tb. 
Zingiberace»,  83. 
Zizania  aquatlea,  08.  70l 
Zizyphns  jujnba.  «tc.,  171. 
Zostera  marina,  73.  73. 
Zygophyllace»,  175;  xygo|ikyllMi,lk 
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Abacdea,  118.1 
AoKthmodon.  4w. 

Abdomen,  the.  of  Insects,  general 
stncture  of,  IM.  140. 

Abdominalem.  14,  901. 

Abninchln,  96 ;  Hbrnnchlata,  IL 

Abraxiü  ffro«(ulHri&tat  180. 

Aenlephfe.  principal  animals  included 
amnnit  th<>,  9.  S7 ;  orders  of.  10  ;  de 
rlvation  of  the  word.  37  ;  luminous 
neM  of  the  sea  chiefly  due  to  the, 
SO ;  the  hydrostatic.  30 ;  resemblance 
between  the,  and  the  soophyta,  31. 

Acalephia,  10. 

Acamnrchis.  54. 

AcamptiMomHta,  109. 

Aeanthia,  IR^ :  acaothlas,  343. 

Acanthlza,  339. 

Acanthorephnia,  47. 

Acanthode!i,337;  acanthodli,  336. 

Acanthopoda,  154. 

Acanlhopteri.  204,  8». 

Acanthopt«>ryEi<i.  309;  acanthoptery 
fiU14.30l.2l7. 

Acanth«Mnmv  180. 

Acanlhnrn«,  398. 

Acanthyib  pela^gla,  317. 

Acari,  121 ;  acaridsB,  139 ;  acanu,  131. 
122. 

Aeasta.  103 

Aecentorine,  339;  accentor  alplnos, 
ib. 

Acclptter  nlsns,  fusca%  fcc,  307. 

Acclpitres,  15,  304,  395;  accipitrln«. 
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Acephala,  animals  included  amnn« 
the.  10 ;  onlen  of,  lb. ;  a  class  of  the 
malneozna,  59. 

Acephnlocvste.  44. 

Acerathorinm,  437. 

Acerinn.  2-22. 

Acetnbulifera,  99. 

Acetaliitlnm  medlterraneum,  17. 

Achsun,  410. 

Achilinoptera.  179. 

AchemntU  atmpm.  141, 183. 

Acheln.  165:  McheUdSB,  lb. 

AchiruH  mollis,  220. 

Achrorh«»rdn<  jnvnnic*.  968. 

Achthprem  percarum.  106. 

Acldntin  brum  «t<i  and  virldata,  180. 

Aclpenwr.  13. 238. 

Aeon  ti  14  m»le»igrl9,  972. 

Acrantn^.  276. 

Acridllde,  165;  acrldium  cristatnni, 
166. 

Acrl«.  330. 

Acn>bnia,  415. 

Acrocinas  161. 

Acrodontes,  977,  978. 

AcronyctH  rumicls  amd  psi,  180. 

Actinia.  9.  35;  habits,  «cc,  of  the 
actinife.  34.  35. 

Actinoida,  34 ;  actlnaria,  35 ;  actinld», 
Ib. 

Aeuleata,  170. 

Adapi«.  440. 

AdephncH.  159. 

Aepnn  nilve^ceoi,  148. 

,£schna,  16K. 

.Atnhatls.  343. 

Acamv  14,  979. 

Aganslz,  author  of  the  most  recent 
mode  of  determining  the  relative 
•tatloa«  of  antmnls.  3;  his  arranfe- 
ment  of  the  radiata,  35 ;  discover« 
a  nervi  «a^  rinf  round  the  month  of 
the  divophon.  38 :  extract  (Who.  on 
the  anauimy  of  the  asierlas,  40;  the 
eoldta  of,  lb. ;  views  oi;  at  ta  the 


aaatomv  of  the  brar.hlopoda,  .SS 
nomenclature  proposed  by,  fm  the 
armature  of  the  hlnxe  in  the  genus 
Venus,  57 ;  great  utility  of  the  No- 
menclator  Zoologicus  of,  74 ;  curious 
analogies  pointed  out  by.  among  the 
classes  of  artlculata,  135;  families 
of  the  lepidoptera  according  to,  179; 
ciassiAcatlon  of  fishes  according  to, 
902,203. 

Agathidiid».  154. 

Airelain«.  355 ;  agelains  phcanlceos,  Ib. 

Agiiatnu,  181. 

Agneslobranchlnta,  14. 

Aienolherlnm,  488. 

Afrion,  168. 

Ai,  the.  410. 

Ailums.  483. 

Air-bladder,  the,  of  fishes,  196. 

Akodon,  464. 

Akomys,  464. 

AlactHga.  466. 

Alrumodonta,  69. 

Alanda.  15;  A.  arvenis,  ttc.,  358; 
nHudinn,  Ib. 

Al.iii^  oculntui.  158. 

Albany  beef,  23S. 

Alhatromes.  the.  388. 

Albicore.  the.  226. 

Alburnus  Incidus,  214. 

AIca  impennis,  torda,  frc,  387; 
a  leide,  lb. 

Alcedinidie,  323;  alcedlnln».  324. 

Alce^.  450. 

Aicldo  Lspida,  394. 

Alcyonaria,  fcc.  36 ;  A.  flclforme  and 
pHlmatiim.  37. 

Alcyonldlnm.54,-  alcyonidulc.  Ib. 

Aldrovandl,  a  voluminous  writer  on 
natural  hlstiry,  9. 

Alectrurinae.  344. 

Alligator  gar,  the.  235. 

Alliintors.  the  259,  353,  289. 

Alopladini.  949. 

Al'tsa  vulpirls  and  sapid isslma,  909 ; 
A.  tyrannnm  and  menhaden,  811. 

Alounttem.  495. 

A I  pica.  the.  447. 

Atpheinn.  116. 

AIntere«.  23L 

Alyte«.850;  A.  oMtetricans,  855. 

Am'uluvnt,  the.  357. 

Amhlyopnh  spnlaens,  214. 

AmMypterns  237. 

Aiiiblyrhynchu  -,  278. 

Ambystomn,  250,  254. 

AmettboK  131. 

Amia.234;  ami>d8B,  lb. 

.^mmocsBtes.  907. 

Ammonites,  95;  ammoniUdaB,  ib. 

Amroophila  sabuloaa,  173. 

Amnlcola.  83. 

Arooha.  84. 

Ampelidie,  347;  ampells  cosmlea,  cor- 
ting»,  ItCM  348. 

Amphncanthus,  898;  A.  corallinus, 
829. 

Amphlarcto«.  483. 

AmphlbW.  901. 

AmphibolH  avellana,  k^^  89,  80 ;  am- 
phlbolld».  89. 

Amphlcyoo.  484.       ^ 

Amphide^ma,  74. 

Amphifonu«.  419. 

Amphinomfdc  99. 

Amphloxide.  KM 

Amphipodn,  12. 113. 

Amphi prion.  928. 

Araphishon  1. 975;  amphlslMBDld«,  ib. 

Araphitheriom,  41Jt,  419. 


Amphltrite,   11,   101;    amphitritU». 

101. 
Amphinma,  852. 
AnipuUaoera,  89 ;  ampnllaria,  Ib. ;  am- 

pullarildn.  lb. 
Amyxodon,  490. 
Anabas  scandens,  995. 
Anacanthinl,  904,  218, 843. 
Anaconda,  the,  909. 
Analdes,  856;  A.  lugubrls,  897. 
AnaplognathldsB,  156. 
Anarrhichas  lupus.  230. 
Anas,  15;  A.  boechas,  ttreperm,  Am^ 

Anatldad,  383. 

Anatifn.  11.  101. 

Anatinte,  385. 

Anchovy,  the,  906. 

AncinlnsB,  112. 

Anculosa,  83. 

Ancylomera,  114. 

Ancylus.  90, 

Andrenid».  176. 

Andrias  schenchzerl,  253. 

Anentera,  the,  a  sub-division  of  loftno» 
ria.23. 

Angel -fish,  the.  288. 

Angler.* the.  830. 

AnrullK  14 ;  A.  vulgaris,  807. 

Anruinaria,  54. 

Angnis.  14 ;  A.  fragills.  978. 

Animnl  kingdom,  the.  dlvUlon  of.  Into 
vertebrüta  and  evertebrata,  8 ;  clas- 
sification of  the  orden  of,  based  on 
the  system  of  Cuvier,  9-15. 

Anlm'ils  and  plants,  important  afllni- 
ties  between,  4 ;  cases  of  doubtAil 
organism,  ib. ;  organs  of  breathing 
anil  nutrition  In,  4.  5 ;  propagation 
of.  5 ;  summary  of  the  phenomena 
of  vegetable  life  which  are  also  pre- 
sent In  the  animal  kingdom,  5,  6 ; 
essential  dlflferences  between,  6; 
geographical  distribution  of,  7 ;  In* 
fltience  of  man  on  the  distiibation 
of  animals.  8. 

Ani«,  the,  366. 

Anisomera.  193. 

Annelida,  11.96. 

Anoblum,  158. 

Anodonta,  09. 

Anoema,  456. 

AnoUn,  14,  277;  A.  carollnensb,  STB, 
278 

Anomlid».  61. 

Anomodon,  473. 

Anomura,  115. 

Anopheles.  193. 

Anoplotheridn,  434;  anoplotherliDB, 
Ib. 

Anoplnra.  131,  146. 

A  user  alblfrons,  ferns.  Itc..  384,  385 ; 
anseres,  294.  383 ;  anserin«,  384. 

Ant.  the  white,  166;  the  ants,  148; 
174. 

Ant-eiter.  the.  404,  405,  406. 

Antechinu«.  417. 

Antelopes,  the,  451. 

Antennas,  the.  of  ln«ects.  principal 
form«  of,  and  scientific  terms  mer- 
rlnt  to.  136. 

Anthrenus.  IJU. 

Antlloeapr«.  451. 

Antilope  dorc  is,  psrgmcns,  Ace,  451 , 
nntiloptd».  ih. 

Antipith'^cea,  36;  A.  splraUt,  ih. 

Annra,  145. 

Aodon,  498. 

Ap>tloderma  narina,  383. 

Apare,  407. 
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Apatnm  iris,  184. 

Ape«,  the,  49A. 

ApbodlidaB.  156. 157. 

Aphrodite.  11.  99 ;  aphrodiUd»,  99. 

Aphmphom,  186. 

Apldffi.  176 ;  Hpi^  mellifica,  lb. 

A  pin  cental  in.  400. 

Aplodnntln.  468:  A.  leporina,  469. 

Apl>^la.  80:  nplyxiide,  ib. 

Apode«.  14.  301.  3ia 

Apod1dfe.l09. 

Apombranchln^  or  rycnogonom,  130. 

Aporonifnt,  376. 

Apple  worm,  the,  180. 

Aprosternla,  157. 158. 

Aptenndytes  iiatagonica.  388. 

Apternrvna,  174. 

Apteryginfl9,   377;   apteryx  australis. 

ib. 
Apn^.  109 ;  A.  cancrlfonnis,  Ib. 
Aqailln»,  303 ;  Nqnila  chrysaeu»,  ver- 
.  reanxli.  &c..  303.  304. 
Am  nremnna.  &c.,  363;  aralnsB,  ib. 
AracnrU.  the,  361. 

Amchnida.  jreneral  character«  of  the, 
13,  118.  119:  orders  of,  IS;  anatomy, 
mode  of  life,  and  method  of  repro- 
duction of  the,  119 ;  nervous  system 
of  the.   130;   divisible   into   three 
sections,  ib. 
Arachnoderma,    derivation     of    the 
word,  and  animals  incladed  ander, 
«7. 
Aranea.  13. 
Area.  67 ;  arcldte,  ib. 
Archihnteo.  30.3. 
ArchflBttmys.  459. 
Arctia  nilJKincwa,  matronula,  Ate,  181 ; 

arctiidffi.  ib. 
ArctitiH.  483. 

Arctorynn  primsevns,  484. 
Arclomvs  mannotta.  monax,  frc,  469. 
Arcys  lanreohrln'«.  139. 
Ardea,  15 ;  A,  porpurea,  ralloides,  &c., 

380. 
Ardeidee.  379 ;  ardelnae,  ib. 
ArenHdie,  138  ;  areneinee,  ib. 
Arenicoli.  1(H) :  arenlcolidn,  IIk 
Antall.  the,  453. 
Ani;a!t.  134 

ArjreH  cvclopam.  817. 
Antonitita.  78,  93. 
Arfru«  irlr»nt*»u«.  378. 
Arstynni^.  183,  184. 
Arsr^•ronet•^,  139. 
Ariciiilffi.  09. 
Ariln'  nov»»nariu%  188. 
Arionius.  4^4. 
Aristotle,  the  zoological  system  of,  1, 

8. 
Arlu^  317. 
Arm>idllloes.  the,  406. 
Amanaco«.  438. 
Artamui.  348. 
Artedl.  the  Ar^t  to  make  a  scientific 

clasAifir'ttton  of  fishes,  300,801. 
Arthrmh,  74. 

Articulat«.  the,  dhtinctive  fentnres  of 
8.  9 ,  brief  nummary  of  the  classes 
Incluiind  under.  11-13  ;  general  cha- 
racters  and    classification   of  05 : 
curious  an-iloeies  among  the  classes 
of.  poinlf>d  onl  bv  Ava8«i£,  135. 
Arvicol  t.  463 ;  arvicolina,  ib. 
Ascahphus  hirbr»rus.  168. 
Ascaridffi,  47;    sscaris  lumbricoldes. 

ib 
Ascldla.  54. 

Ase1li«la>.  1 13 ;  awliua.  ib. 
Asilidie,  193:  asllus.  ib. 
Aspergllhiin.  60. 

Aspic,  the,  or  aip  of  the  ancients,  867. 
A^pidohmnchia.  81. 
Aspidophoru^  cat'^phractus,  5233. 
Aspid'trhynchus,  334. 
Ass.  thf>,  444. 
AstnciilsB.  &c.  116;  astacns,  ib.;  A. 

peliucidni,  314. 
Astarte,  75 

Asteri  <«.  10.  39,  40;  asterldea,  38. 
Astmidn.  .35. 
Astrea  a^troites,  35. 
Astroffonlnm  rranulare,  39. 
Astrophyton.  39. 

Astor  paliunbaritii,  atrlcapUIiu.  kc^ 
307. 

940 


Astyuuums,  162. 

Ateles.495. 

Atenchns,  157. 

Athene  sijn,  passerinoides,  Ice,  313, 
314 :  atheninie,  313. 

Athericera,  194. 

Atherina,335. 

Athenira.  461. 

Atlanta.  78  ;  atlantidad,  ib. 

Atrachelia,  159. 

Atrefodera,  353. 

Atyplnas,  138. 

Anrhenia  inma,  alpaca,  Itc.,  447. 

Audubon,  extract  fmm,  on  the  flight  of 
wild  pigeons,  368 ;  account  of  the 
large  white  pelican  by.  390. 

Audubon  and  Bachman.  description 
of  the  mn«lc  rnt  by.  463.  464 ;  habiU 
of  the  squirrels  described  by,  ^1. 

Aulcs,  the,  387. 

Aulacodon.  460. 

AureIJa,  9  :  A.  anriU.  30,  33, 

Auricula.  91 ;  nuriculidn.  ib. 

Aves.  chief  chararteri'tics  and  orders 
of.  14.  15,  390-393 ;  classification  of 
893,  394 :  number  of  species  of;  894. 

Aviceda,  303. 

Avicida,  307. 

Aviculidee.  63. 

Avocets,  the,  381. 

Axolotl.  the,  of  Mexico,  251. 

Aye-aye,  the,  498. 

Babblers,  the,  343. 

Rnblronssa,  or  bnbymssa,  448. 

Baboons,  the.  496. 

Bscrilariie.  18 ;  B.  pnradoxa,  18,  19. 

Bacti>ria  femorata,  164. 

Badger,  the.  483. 

Ragru«.  817. 

Baird,  W.,on  the  lnminoii«ness  of  the 
sea,  39;  on  the  discoloration  of 
water  by  the  daphniee.  108. 

Balasna,  15 ;  B.  mysticetus,  &c..  481. 

BnlsBnidae.  430;  baiaenodon,  484;  ba- 
IsBnoptem,  430.  431. 

Bslanns,  11.  103. 

Ralenrica  pavonina,  379. 

Batistes.  331 ;  balistlns.  Ib. 

Balloon  fish.  the.  333. 

Band-fish,  the,  338. 

Barbel,  the.  815. 

Barbets,  the,  363. 

Barbus  vulgaris.  315. 

Bam  owls,  the.  311. 

Barracuda  pike,  the,  883. 

Ba«iliscus.  14.  378. 

Basilosaurus.  481. 

Bass,  the  Otsego.  813 ;  the  sea,  rock, 
red.  and  Mack,  331,  234. 

Batsnris.  487. 

Bnt.  the,  15;  the  bats.  475-479. 

Bathyergina,  463;  bnthyergus  capen 
sis,  ib. 

Batrachia.  14. 840 ;  B.  urodela,  anoora, 
tec.,  349,  357,  361. 

Batrachians,  the  tailed.  350,251. 

Batrachoeeps,  3.56. 

Batrnrhostnmus,  330. 

Batrachns,  331. 

Baverbancia,  .54. 

Bay  ley.  Prof.  J.  W.,  the  chief  Ameri- 
can authority  upon  the  Uifusoria, 
83. 

Bsr»,  .307. 

BdellidflB.  132. 

Bear,  the,  15 ;  the  bears,  482. 

Beaver,  the,  467. 

Becards.  the.  345. 

Beche  de  mer.  43, 

BechsteiD,  Dr,  description  of  the 
nightingale  by.  .336,  337. 

Bee-eaters,  the,  335. 

Beef-eater,  the  African,  354. 

Bees,  the,  176,  177. 

Beetles,  the.  141 ;  the  diamond,  140. 

Belemnitidae,  94. 

Bciidens.  415.  • 

Bell's  History  of  British  Quadrupeds, 
extract  from,  on  the  shedding  and 
growth  of  horns,  393,  394 ;  on  the 
walrus,  433.  434. 

Belon,  the  reviver  of  natuial  his- 
tory in  modem  timet,  2. 

Belone,  217. 

Belostoma,  187. 


Beta|(a,497. 

Bembedde.  179 ;  bembex,  Vk. 

Bentnronc,  the.  483. 

Bergall.  the,2ia 

Berne,  30. 

Bettongla,  413. 

Besoar  stone,  aa  animal  i 

452. 
Bibio.  193. 
Bill  fish,  the.  217. 
BIniana.  15. 
BIpes  14. 
Birds,  chief  characteristics  aad  < 

of.  14.  15,  290-393:  elaseMcalioa  «<; 

293.  294 ;  number  of  upecies  oC  2M; 

chief  collectioM  of.  2ttS. 
Bison  amerfcaaas,  453. 
BIttacns.  168. 
Bitterns,  the,  360. 
Black  bass,  the,  22L 
Blarkbird,lhe.342. 
Blainville.  the  aracbaodansa  oi,  97; 

the  malactinoaEoarla  of.  31 ;  ih«  pa 

racephalophnra  oC  75 ;  the  eerviea 

branchla  of.  81. 
Blanchard.  his  division  of  tbe  auuia 

plera,  166-of  the  hyroenoplefa.  Mi 

—of  the  chalinoptera  asd  achal- 

noptera,  17»-<>r  the  bemfpCeia,  18L 
Blapsidfl9,  160. 
Biatta.  163;  Mattldclb. 
Bleak,  the,  214. 

BlenniidfQ.  839, 230 ;  bleanim,  tHl 
Blind  fish,  the,  214 
Blind  worm.  the.  272. 
Blistering  flies,  159. 
Blue-bird,  the,  338. 
Blue-fish,  the,  227. 
Blue- perch,  the.  218. 
Boa,  14 ;  boa  constrictor,  269L 
Boarmia  hortaria.  180. 
Boalbilb,  the,  331. 
Bob  While,  the  bird  so  called.  311 
Bo1d9%  383.  208. 
Bombinator  igneos,  250. 
Bombycid»,  181 ;  bombyz  moii  Ik 
Bombycilla   garmla    and 

348. 
Bombyiild».  193;  bomtayttna,  Ik 
Bombus,  176. 
Bonaparte,  Ch.  L..  his  sysleai  of  daa- 

sificatlon  of  the 

401. 
Bonito.  the.  926. 
Bnoby.  the,  391. 
BopyridsB,  113;    bopyma 

ib. 
Bos.  15 :  B.  amerkaans,  tanraa,  ieu, 

453-455 
Bnstrichida),  158, 150. 
Boatrlchas.  141. 
Bot  flies.  195. 

Botaums  stelhiri«  and  minor,  38iL 
Bothrimonns  stnrionls,  45. 
Bothriocephalna,  45. 
Botryllns,  10. 
B«itys  vertlcaHs,  ISO. 
B.ividc.  15. 
Bow  fin.  the,  235. 
Brachelytm.  154, 155. 
Brachinns.  140. 
Brachiopoda,  55. 
Brnchymeles,  273. 
Brachyrhynchi.  160. 
Brachysti^s,  272. 
Brachynra,  117. 
Bradybates.  296. 
BradypodidsB.  410. 

Bradypns.  15 ;  B.  dldactyliis,  frc,  41lL 
Brahman  kite,  the.  305. 
Brambiing,  the.  357. 
Branchiopoda,  12.  107. 
Branchiostegl,  201. 
Branchlostoma,  206. 
Branchipas  piaclfonals,  100. 
Brant,  the,  385. 
Bream,  the,  221. 
Brill,  the,  290. 
Brontes  prenadllla,  217. 
Brosmios,  219. 

Bryozoa,  form  and  habits  of  tlia.SL 
Bubo  virginiaaiu,  Jcc,  312,313;  baka- 

minsB.  312. 
Baccinids^  86;  boedau^  ib, 
Bucco  macTorhyacliiis,  3S3: 

nln0,lb. 
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BncenM,  15 ;  B.  rhlnoearoii,  kc^  360 

bnoeroUd».  lb. 
Bnckland.  Dr ,  oo  nummulitet,  76. 
Baflklo.  the.  453. 454. 
Bnfo  amerlcannn.  viridis,  4tc.,  960. 
Bnfbnide,  257.  SIO. 
Bnlbnls,  the.  344. 
Ballmas.  01. 
Bail-dof.  the.  438. 
Ball-hoad.  the.  316. 
Buna.  10.  8U ;  bnllida,  80. 
Ballet  hawlc  the,  301. 
Bnilflncbes,  the,  358. 
Ballhead.  the,  223. 
Bamble  bees,  the.  176. 
Bantings,  the.  357, 358. 
Baprestid«,  157;  bupresfls  mariana. 

Ice.  158,  150. 
Borbot,  the,  219 
Bargomüsier.  the.  389. 
Barmebter.  orders  of  insects  accord 

ing  to.  143. 144;  hto  division  of  the 

rhyncbote,  1^5. 
Borrowing  owl,  the,  314. 
Barsarla  veslcalosa  and  traacatelln, 

S4. 
Bash  turkey,  the.  370. 
Bustards,  the,  377. 
Batcher  birds,  the,  340. 
Buteo  boreal  is,  &C.,  30S,  303 ;  baleo- 

nlnas,  302. 
Butter-fish,  the,  230. 
Butterflies,  the,  177, 183. 
Buzzard,  the  honey,  306;  the  moor, 

308. 
Bozznrds,  the.  303, 303. 
Byrrhidw.  156. 

Cabassous,  407. 

Cacatua  sulphorea,  Ice,  363;  caca- 

tuinflB.  ib. 
Cachalot,  the.  423,  424. 
Caehioanios,  407. 
C»reba  cyanea.  Ice..  338 ;  c»reb1nie, 

tb. 
Cainotherluni.  435. 
CalappiniB,  117. 
Galepteryx.  163. 
Calliddffl,  107 :  caUgus,  12,  107. 
CallsiitiniB,  351. 
CUIlanass;^  llß. 
Calliiinidinse.  116. 
Caliichthys,  223. 
Calliroorpha  Jncobc»,  181. 
Caliionymas,  230. 
CalliscHpha.  71. 
Calliste  tatao  and  tricolor,  357. 
Callithrix,  494. 
Odllorhynchus,  240. 
Calocephala.  480. 
Calomys.  464. 
C&iarasresplendens  andaoricepi,  322, 

323. 
Calydonins.  442. 
Calyptomina  viridis  347. 
Calyptorhynchus  banksii  and  cookü. 

Calyptrsea  siaensis,  82 ;  calyptneidsB, 

ib. 
Camelld».  the  camels,  15,  446;  ca- 

melus.  15.  446,  447. 
Cameioptirdiiide.  447. 
Cainpitgnol,  the,  46^ 
Campanuiarida.  27. 
Campeph<tg?i  nigra.  Ice,  343 ;  campe- 

phagine,  lb. 
Campsodnclylus,  273. 
f>ampylo<tom%ta,  101. 
Cancer,  12,  118;  cancerinas,  118;  cun- 

cridie,  ib. 
Oanlde.  487;  canis  famlHaris,  Ice,  15, 

48d.  489. 
Cantharis.  150. 

Oanthon  laeve  or  volvens.  157. 
Canvos-biick  dock,  the,  386. 
Cape  pigeon,  the,  389. 
Oapelin,  the,  213. 
Capercailz«.  the.  375. 
Oapito  viridiaurantlot,   363;   eaplto- 

nln»,  ib 
Copra  ogagnu,  hircos,  Ite,  45S. 
C»pr«na,  113;  eapraUid«,  ib. 
Oanrlllcation,    the  art  oC   practised 

ntMH  a  remoteperiod,  142. 
Oaprimulgid»,  319;  caprimolgos  ea 


Capromys,  450. 

CapsH,  74. 

G  iptidsB,  189 ;  capsus,  ib. 

Capucin,  the,  495. 

Cupybaro,  the,  458. 

Carabids,  153;  carabns,  13, 153. 

Uaracara  eagles,  305. 

Carbo  cormoranus,  dllophus,  Itc,  391 ; 

carbonins,  ib. 
Carch'iriadini.  241 ;  carclutrias,  ib. 
CArcharodon,  243. 
Garchesium  Mypinam,  24. 
Gardiacea,  72. 
GardiidaB,  73 ;  cardium,  ib. 
Gardinalis  virginianns,  356. 
Cirditidie,  72. 

Girdaeiis  elegans,  splntis.  Ice,  357. 
Cariboo,  the,  450. 
Garinaria,  10.  78 ;  carinarilde,  78. 
Carnivora,  15,  417.  476. 480. 
Carp,  the,  longevity  of,  200. 
Carpncapsa  pomoneila,  180. 
Carpodocus  purpureas  and  frontalis, 

359. 
Carriers,  368. 
Carterodon,  460. 
Garyobranchia,  78. 
Garyophyllacea,   36;    caryophyllidte, 

ib. 
Cascavelln,  366. 
Cassidaria,  87. 
CaasididflB,  162. 
Cassowary,  the,  377. 
Castaila.  71. 
Castor,  15 ;  G.  fiber  americanus.  467 ; 

castorldie,  ib. ;  castoroides  ohiSen- 

8ls,46a 
Casuarius  gateatns,  377. 
Gat,  the.  15,  491. 
Cit  bird,  the,  343. 
Gat  fish,  the,  199, 216. 
Gatastoml,  216 ;  cat^tomu«,  214. 
Caterpillar-catcher!«,  the,  348. 
Caterpillars,  133,  178. 
Ciithartes.  299,  300 ;  G.  aura,  296. 
C-itiilus  inoceramus,  63. 
Citoblepas,  452. 

Catocala  fnixlni,  pacta.  Ice,  181. 
Gatydid,  the,  16.5. 
Caviacohaya.  458. 
Cavicornia,  451. 
Gavles,  the.  457,  458. 
C  tviina,  457. 
Gavitaria,  10. 
Caymans,  the,  282. 
CebildsB,  494. 
Gebrionidee,  158. 
Gebijs,  495. 
Gecidomyii,  193. 
Cedar  bird.  the.  34a 
Ceieus  citrtnus,  364. 
Cellepora,  54 ;  ceUeporids,  ib. 
Celluiaria.  54. 
Centetes,  475. 
Centipedes,  130. 
Gentrarchus.  221. 
Centriscus.  229. 
Centropristls,  221. 
Cephalaspldes,  239. 
Cephalemyla  ovls,  195. 
Cephalobranchia,  100. 
Cephalopoda,    11.  91;   anatomy  and 

method  of  respiration  of,  92 ;  classi- 
fication of,  by  D*Orbigny,  ib. 
Cephalopterini,  243. 
Cephalopterns  omatas,  353. 
Cephaloles,  479. 
Cepula.238. 
CerambycidiB,  141. 161. 
Cerastes  comntos,  367. 
Cercaria  hyalocauda   and   bllineata, 

46. 
Cercolabes,  460. 

Cercoleptes.  4»4 ;  cercoleptid»,  ib. 
Cercomvs,  459. 
OercopidiB,  186. 
Cercoplthecus,  406;  C.  nibra,  diana. 

Ice.  497. 
Ceripha^ia,  84. 

CerithiidsB  84;  cerithlom,  ib. 
Cerodon,  458. 
Certhia  famiUarls,    Ace,    133;    eer- 

thiad«.  Ice,  331,  338. 
Certhiola  flaveola,  338. 
Cernra  vinula,  181. 
Oerricobranchia,  the,  of  BlalnvUle,  81. 


Cervidn.  15,  449 ;  cenras  virginiaaiu, 

macrotis,  Ice^  449-451. 
Cervie   alcyon,  aoiazona,   Ice,   334, 

Cestoidea,  45. 

Cestracionini,  243. 

Cesium  veneris,  30. 

Cetacea,  15.  419. 

Gelioiauras,  283. 

Getnnlii,  157;  cetoniadie,  156;  ceto* 

ntidaB.  157. 
Cetntherium  rathkei,  421. 
Ceylon,  the  pearl  fisheries  o^  64. 
Chabot,  the,  223. 
Chacai,  the,  489. 
Gheropotamus,  440. 
ChsBtodons,  223. 
ChsBlomys  villosos,  460. 
ChsBtopoda,  96. 

Chetoptifridfe,  100 ;  chetopterat,  ib. 
Ghalfinch,  the,  357. 
Ghalcides,   14,  275;  chalcidld»,  11% 

274. 
Ghalcites  anratus  and  klaasii,  367. 
Ghalicomys.  467. 
Chaiicoterinm.  435. 
Ghallnoptera,  179. 
Ghamsleo,  14. 
Chnmwieontidn,    the     Chamäleons, 

279.280. 
Cbamepelia  passerina,  369. 
ChamsB^aurus.  275. 
Ghamiilae,  72. 
Chamois,  the,  453. 
Gharacinl.  212. 
Ghnradius  pluvlalls,    voclferos,  Itc^ 

378. 
GhanidriadsB.  378. 
Chasmodes,  230. 
Ghat,  the  yelliw-breasted.  343. 
Chatterer,  the  umbrella,  352 ;  the  chat- 
terers, 347,  348. 
Gheiromeles,  476. 
Cheiroptera,  475. 
Gheirotherium,     430 ;    chirotherlom, 

431. 
Chelicera,  the,  or  mandibles  of  the 

arachnida,  118. 
Cheiifer,  12.  125;  cheliferid».  125. 
Ghelmnn  rostratus,  238. 
Chelomeles.  273. 
Ghelonia.  14,  386,  289;  chelonide,  14, 

28S.289. 
Chelonides,  181. 
Ghelonobia,  102. 
Chelonura,  288. 
Chelys  mntamata,  283. 
Ghermes,  186. 
Ghersis  .savlnli,  129. 
Ghewinks.  the,  357. 
Chicken  hawk,  the,  307. 
Ghilina,  91. 

Ghilodon  eucullatOH,  24. 
Chilrifrnatha,  130.  131. 
ChilonemiH  catamctus,  315,  316. 
GhilorK)da,  130.  131. 
ChimiBrie,  240 
Chimney  bird,  the,  317 ;  chimney  swal« 

low.  3ia 
Chimp  mse.  the,  497. 
Chinchilla  lanlgera,  453 ;  chinchilllna, 

Chippy,  the,  357. 

ChirocepheJus  dlaphanus,  100. 

Chlromyid»,  493 ;  cliiromys  psilodae 
tylns,  ib. 

Chironectes,  411 ;  C.  vartegatas,  418, 
419. 

Ghironomus.  193. 

Ghiruptera.  15. 

Chirotes,  14, 275. 

Ghitine,  a  peculiar  principle  in  the  in- 
tegument of  iuslicts,  13i5. 

Chiton,  10.  81 ;  chitonid«,  81. 

Chitonellns,  102. 

Ghlamidotheriam,  408. 

Chlamydophoros,  4U7. 

Chiorops,  194. 

Choerocampa,  188. 

Chosropus,  416 ;  C.  eaitanotfa,  417. 

CboBrotherlum,  443: 

Ohogset,  the,  318. 

GholoBpas.  410. 

Chondrupteryf^Ii,  300.  303. 

Ohnndroilei.  234, 338. 

Choodrostoma  nasas,  814. 
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OhordeUa«,  3S1. 

Clionghs,  the,  3S3. 

ChromifliB,  217. 

ChryühiidiB.  172 :  chrysU,  ib. 

Chryjw)chlorl^,  472. 

Cbry»omeiidfle,  IflS. 

Chrysopa.  168. 

ChrysotoxuiK,  194. 

Chub.  tbe.  14. 

CicHda  pralnosa,  frc,  140,  173,  186, 

187 :  cicHdidtt.  186. 
CiccHbi.314. 
Cicindelm  137,153.  150;  cicindeUdaB. 

152. 
Ciconia  alba,  nigra,  fce.,  380;  cico- 

ninn,  ib. 
Cidaris,  41. 

Clnle,  the,  of  tbe  Freneh,  165. 
Cilln,  nature  of,  0. 
Ciliogr.^dn,  30. 
Cimbex,  171. 
Cimex,  13,  188, 18». 
Cinciiiue,  379;  cinclni  interprai  and 

melanocephalus,  lb. 
ClrcetUA  thoraclcas,  303. 
CirrJna.  308 ;  circus,  308,  309. 
Clrolaninc  113. 
CirrhohranchU,  82. 
Ctrrbopnda.  1 1,  101. 
CirriiEriula,  30. 
Cistelidie,  160. 
Cistudo  dansa    and  enropna,   387, 

288. 
Civets,  the.  486, 487. 
Chdocera,  106. 
ClHjn.  the.  58,  75. 
Clangui  I  amerieaaa,  diapar,  kx^  386. 

ClHU4iliH.  91. 

aavagelia,  60. 

Clavicnrnia,  155. 

CletdtithflBrnü,  72. 

Ctep^ina.  97. 

Cleriil»   15^ 

Ctirr  swillow.  the,  318. 

Cliinicteris  33*2. 

Climbiiif  perch,  the,  325. 

Clio.  1 1 :  C.  boreaiis,  77 ;  eltold»,  77. 

Clionn.  54. 

Cllsloc  iiupi  castreasU  and  non^tria, 

181. 
Clkeliaria,  103. 
Clo^ten  ciirtnli.  181. 
Clupea  h  •rongus,  ^tc,  309,  311 ;  clu- 

peidfl9.  20"). 
Clymene,  99. 
Clypeoster,  4L 
CiytQi.  102 ;  C.  ptctus,  16L 
Cnemldophorui,  276. 
CoaU.  the.  483. 
Cohiti«  fmsiW*,  31«. 
Gobrü  dl  C'i|>ello.  267. 
Coccida».  185 
Cocci ne,  n  chemical  oonitttaent  in  the 

integuiuent  of  insects,  135. 
Coccinellu  borealia,  16S ;  coccineliidc, 

ib. 
Corcothr«u«tes  ynlfaris,  356;  coeco- 

thnnsiina,  Ib. 
OttecQi  CHCti,  185. 
Coccyx  r«>iino'«;i,  180. 
CoccyzinaB.  36J:  coccyma  america- 

nu^  «le..  36t$. 
CochlneHl  incect.  the.  185. 
Cock  i>f  th*)  mcic  the,  347;  of  the 

wiHKii.  3T5 
Coek^tofw.  the,  383. 
Cockr»  icUeH,  103. 
Cnrk4.  ih<*  wild  and  doaeatic,  373. 
Cwl.  tlie.  20J.  218. 
GmUhic.  tlto,2l9. 
CiBi-Iti  t.  2  U  ;  ciBciiiadflB.  ib. 
CoBlodoü  Mi  «quinenae,  410. 
CaiNfhitili.  417. 
C<Bl«MloatJ<.  277. 
CoDliigeiy  .  46i. 
Cob  -U'u,,  44. 

Col  iptino!,  361:  colipin«  anmtu^  355. 
Coldstremi    Dr.,  on    the    inspir  •ti<i.' 

anil«i(piraü«in  of  ttM  cephiilopoda, 

93. 
Colententa.  36. 
Coleopiera,  13,  143;  general  cninp4ri- 

aon  between,  und  hyinenoptera,  132, 

133;  anatomical  stmcture  of.  148 

140;  more  itudied  than  any  other 

order,    149;    varioos   localitiea  of, 
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149. 150 ;  wide  dlitribntion  of,  151 ; 

various  classifications  of,  ib. ;  va- 
rious divisions  of  the  section  penta- 

niera  of  the,  151,  153. 
Cnlias,  183.  184. 
Colies.  the,  359. 
Colin»,  359;  coUos  macroamf  and 

stria  in5,  360. 
Collocalia,  3l9. 
Colobns,  496. 
Colossochelys  atlas,  880. 
Coluber,   269,   S^t) ;   colobrlds,  963, 

260. 
Colnbrina,  363,  368. 
Columba,  15,  368 ;  eolamb».394. 
Coluubide,  367 ;  columbine.  368. 
CotymbidiB,  387;  colymbos  glacialls. 

arcticns,  Itc,  ib. 
Conchifera,  10 ;  general  forms  of  the 

shells  of  the,  55,  56 ;  mostly  marine, 

57 :  various  tribes  oC  ib. 
Conchology.  the  science  of,  merged  In 

malacology,  49 
Condors,  the.  396. 
Condylopa,  the,  of  Latrellle,  05. 
Gondylnra,  473. 
ConidsB,  87. 
CiMilrostren,  350. 
Conops,  194 ;  conopside.  ib. 
Conurus  carollnensis,  3(RS. 
Conus.  87. 
Cony,  the.  457. 
Cooper*:!  hawk,  307. 
Coots,  the,  383. 
Copiierhend:«,  the.  206. 
Copris  Carolina.  1.S7. 
Coraci'i  gracula,  353. 
Otraci'dsB.  331. 

Coraciits  mrrula  and  bengalensis,  331, 
Ciiral.  26.  37. 
Coralinm  nobile,  37. 
Conlllna,  9 :  C.  otHcinalis  and  robens, 

17. 
OMrtllum.  the,  of  the  coophyta,  33. 

34. 
Oordylocertta.  155. 
<;»rrffonu<.  211 ;  C.  Otsego,  313. 
C«>reiiiie.  189. 
C'lrixistrliia,  187. 
Cirtinorinl'«,  the.  301. 
Corm<»-(tonnti.  104. 
OtrniKer.  213. 
Cornulorldae,  37. 
C  )roneil  i  iftyi.  870. 
C«)ronul»i.  102. 
C«irvidn,  350:  corvina,  331; 

corax,  ft:c  .  351,  353. 
Corvina,  223;  O.  oscula  and  ocellata, 

324 
Oi»r>daIns.  168. 
Ciin^ne,  description  and  engraving  of, 

Corynetes,  15a 

Cnryphseoa  hippnris,  337. 

Coryphodon.  437. 

Corystes,  117;  C(H7sliln»,ib. 

Coryxus  hyoscyami,  189. 

(VMias,  the,  of  the  ancienta,  148 ;  C. 

ligniperd'i,  181. 
CoUns.  322, 323. 
Cbuagga,  tbe,  444. 
Cou^u  ir,  the.  491 
Cow  bird.  the.  355,  360. 
Crab,  the,  106;  the  crab%  117, 118. 
Orabro,  17-2;  crabrontdift,  lb. 
Oracidie.  370. 
Cracticu<<  varln«,  349. 
(brakes,  the,  3^ 
Cranes,  the.  37i>. 
Crang'ininaa.  115. 
OrastMtell  i.  75 ;  crissatellld«,  ib. 
OriSHina,  7.5. 
Criwfiih  or  criyfiih.  116. 
Or  IX.  15 ;  C.  rubra,  370 
i.>p«>|iers.  ArasriCAu,  %28 ;  tbe  craepers, 

331.  332 
OrenUnli,  W. 
Orepjdul ',  82 

'  W.'UMHV*.  464 

OricetUH.  4n4.  46.1 
Crickets,  tl^  165. 
Crinoidea.  38 
( 'rioceridae,  I  3 
Crisia,54;  «rishul».  ilk 
Crist  iteil  I,  54. 
Crithacra,  350. 


elenodnctyli% 


Crocallis  eUngnarla,  180. 

CrocodllldM.  the  crocodfles.  9Bt. 

Orocodllnnia  lacertinns,  976L 

Cmcodiios,  14, 983. 

Ciopper«,  308. 

Croaabills.  the,  350. 

Crolalide,  363, 865 ;  crotahia,  WL 

Cmtophaga  ani,  mi^Qr.  ^C  306 ;  c»- 
tophagintt.  lb. 

Crow,  the,  carrion,  300l 

Crows,  the,  390-3Q. 

Crastacea.  characteristies  of  fbe,  II, 
13 ;  orders  of,  IS :  general  view  ef 
the  appearanea  and  habiia  of  thn 
princiiml  variedea  of  the,  103-104. 

Crypeibrancbla,  80. 

Cryptflderes,  3B7. 

Cr)-ptomonas  ovata,  91 

Cryptopodes.  the,  of  LatreiOe,  why  10 
named,  117. 

Cryptops  133. 

Cryptopos,  388. 

Ctenobranehla.  88. 

Ctenolwanchlata,  10. 

Ctenodactylina,    466; 
ib. 

Ctenoids,  303. 

Ctenolabrida.  317. 

Ctenolabrns  coroleaa,  918. 

Ctenomys,  450. 

Cienophora,  30.  100. 

CnckofM,  the,  365-367. 

Cncultde,  365:  cocnlioc!,  308;  cae«- 
Int  ranoro-s,  lb 

Cnculll  •  nmbratiea  and  veffaaad,  ISL 

CniciU.  40. 

Culfx.  102, 193:  caliddie,  193. 

Conner,  tbe.  318. 

Curassows.  the,  370. 

CnrcnliiwidflB.  the,  141. 

Cnrruca  atricapllln  aad  borteoi^ 
337. 

CarMiriussenegaleaais,  378. 

Cumcui,  the,  333. 

Cusru^  415. 

CiiHk,  the,  319. 

Cattle- bone,  51.  01 

Cnitle  fish,  derivalloa  of  the  teim,  9t. 

Cnvler,  chief  feitnres  of  the  ciaastt- 
cation  of,  3;  clasaificarinn  of  ths 
orders  »f  the  animal  kinidom  faaaad 
on  the  system  of,  0-15 ;  his  anrsnp 
nient  of  tbe  SNophyt^,  35 ;  tW  aea- 
leph«  of,  86.  37;  tbe  hydmutts 
aoalephc  of.  30 ;  the  apodoas  echf ••• 
denuata  oC  3d ;  the  m«tlla«ca  oC  51 ; 
the  hefenipoda  oC  77;  the  tnbntt- 
branchla  of,  85 ;  hi«  division  of  ths 
annelid%  06;  orders  -»d  ft'niHiesaf 
fishes  according  lo,  803;  detcripii— 
of  the  doc  by,  488. 

Cwahog.  75. 

OyamidflB,  113 ;  cyamaa,  IS,  113,  l»L 

Oyathophyltidn,  36. 

Cybiam,  330 

Cycladidc  73 ;  cyelas,  lb. 

C>'clica.  103. 

Oydidinm  glaucoma,  31 

Gyclo-labrid«.  317. 

Oyclobranchltt,  81. 

Cyclol>ranchiata,  M. 

Cycloids,  303. 

(?ycl«»pidie.  107;  cyclopa,  13.  MI7. 

Cyclo5bHn%  00 ;  eyeloabMnhta,  ilk 

Cycloatomata,  13. 

Cydnos,  180. 

Cygnins^385;  eygn«solof,f 
ib. 

Cymadoce^,  113 

Cyraatoiherlam,  431. 

Qym.ndls   cayaaensis  and 
307. 

Cymotboide.  119; 

OynipidsB,  171. 

Oynneephalos  malaw  and  aUi^ 
406. 

Oynopa,8S6. 

pnea,50.88;  cjKpmid«. SBL 

/pridlde  1084  «Tpria,  ih. 
Oyprinidc.314. 

C^prinodon,  914  ;  cyprinodoaiJda,  ik 
Cyirinos,  14 ;  C.  anräms,  caipio,  Ac« 

91& 
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Cypwlas,  15;  C.  pelasflm,  «|mi  Jbc, 

318. 319. 
Cyren  i,  73. 

Cjraticv  44 ;  cy^ticerent,  45. 
Cy«tlf(nalha<t.  258. 
Cytherea,  74 ;  C.  dione,  75. 

Dab.  the.  319. 

Dncelo.  334. 

Dtiene.  102. 

Dticnls  splca.  333. 

Dactelythra.  960. 

Dnclylomys.  450. 

Dactylnptcriis  voUtans,  932. 

D&iuaUs,  451. 

DamAns,  the.  439. 

Oana,  the  f.iiniitesof  the  hydrold«  ac 

cording  Uk  27 ;  his  ciaaslficatlon  of 

the  zoophytes  adopted  in  the  pre- 
sent work.  31 ;  extract  from,  on  coral 

ma«iie^37. 
Daphnia,  108;  dnphnlid»,  lb. 
Da|itrlu4,  306. 
D.urters,  the.  390. 

DviypodidiB,  406;  dasypna,  406,  407. 
DasypfictinH.  460. 
D&^yurMie.  417 ;  dasynrus  hallucatas, 

Ilc..  ib. ;  D.  lanlarius,  418. 
Dawn,  the.  444. 
Dec  icert.  94. 
Decapod  i,  12.  92,  114. 
Decticui   apieriu  and   verniclvonis, 

165 
Deer.  the.  449. 
Deilephil'i.  182. 
Deinidoii,  271. 
Del  phi  nn  liter  a«.  427. 
Del|ibinidffi.  42».  4M;  delphlnnrhyn- 

cai,  425;  d^lpMnui  detphis,  tanio. 

In-..  4i».  426.  421. 
DettochUuiii  Kihhoiam.  157. 
Dem  w  coi-yll.  1^1 
Dendr<»col t|it!nie  332;  dendrocolaptes 

cayenncnii«,  4tc..  ib. 
Dendrol  »in  .411,413, 
D3iidrdMiiu4  fiii,  181. 
DendMiny-H.  464 
Detidrun  >m-.  79. 
Dj  It  ilium,  »^ 
Dentlr  .-Ini-«.  33>. 
Denni|iif?ri.  143  163. 
Ddr.iio^tj«  lard  iriui,  155 :  dermestldB. 

Ib. 
D?rm'»ptftri.  2r>3.  203. 
D^iunn-*,  I'ift.  474. 
De  sin  mIu*.  47  ^. 
Djsdi  »u  rttluH.  235. 
Devil-Ah.  243 
Diaini'iM  b.»  «t|<n.  the,  160. 
Diip.'ri  lie   IßO 
Dib  imu .  nuv»  Tulneie,  273. 
Dibrmrliit.,  02. 
Dicer M.  7». 
DiCh'ibua«.  435. 
Diclui-n^.  476. 
DIc'ityla    turqaatni,   albirostrls,   4cc 

441. 
DICMcern.  4.'i0. 
Diem  fine  3i4 ;  dlcroras  milabaricn^, 

Ifcc..  ib. 
Dlcyn'>dfn.  2^ 
Didelphida).  411.  418;  didelphys  Tir- 

giniini  .ind  cuvieri,  ib. 
Ddelphh  15. 
DidinHB.  3"9. 
DicUigrtd  1.484. 
DfiueT'iuTiti  t  i,  196. 
Dun;trl..r>5. 
Diinyln  .  47.1. 
Di'iiiM.  47G. 
Dnisu-li  2^. 
DiiiitiicridiQ.  430 ;  dtnotherliim  glg&ii- 

leu  II  i!>. 
Di.icri«.  IJT 
Dill  i  iti  III  iculo  striatos  and  ponctatiu, 

233 
D  oin  «doinn.  3S8. 
Dioin.Mtii     exulans,    ehlororhyncha, 

Diphioi.  10 
D:phyid  t,  the,  the  name  systoll|rada 
|ir.>p<iied  for.  26 ;  chonclen  o(  31. 
Diphyllidit.  80. 
Dlplop'Kli.  114. 
Dip  leainnne^,  129. 
DipodUa,486;  dipw,  ib. 


DIpodomys,  461«  403. 
Dlprotodon  amtralis,  414. 
Diptera,  13, 143, 190 ;  cUusIfleatkm  of, 
by  Macqaart  and  Westwood,  191. 

DIpterini  homocerel  and  keterocerci, 

Dipterndon.  328. 

Dlscophora,  appearance  of  the,  33; 
divided  into  two  groaps,  lb. 

Di^copora,  54. 

Di«tonia  or  fisciola  hepatknm,  46. 

Ditrupa,  82. 

Diuma,  183. 

Diver«,  the.  386. 

Dodo,  the,  309. 

Di>g.  the.  15;  the  dogs,  4881, 489. 

Do«  fl^h,  the.  235. 

DotichotU.  457. 

Ddphin^.  the,  237,430.  434-426. 

Dnnax.  74. 

D'Orbigny,  the  chief  authority  npon 
the  poiylh'iiamia.  75;  his  vieW'i  at 
to  their  cla9<sification,  77 ;  classifica- 
tion of  the  cephalopoda  by,  92. 

DorcHtheilnm,  450. 

DorididflB,  79 ;  dorls.  lb. 

Dorippe,  117:  dorippUnsB,  ib. 

Diiriteit  apollo,  184. 

Dormice,  the.  466. 

Dortibranchiata,  11, 99.   ■ 

D(irihe4in,  186. 

D<iry.  the.  227. 

Dciryltu.  175. 

Doves,  the.  368. 

Dr  ICO,  14.  278 ;  D.  dandini,  379. 

Dragon,  the  dyins.  of  Java,  279. 

Dr<*motheriam.  44^ 

Drepmepteryx  ph  ilffinoldes,  168. 

Driver  ants,  the.  174,  175 

Droui  lius  imvBB  hollandia,  377. 

Droined^r>\  the,  447. 

Droinicia,  415. 

DroinltnaB,  115. 

Drongo  shrilces.  348. 

Dinm,  the  black,  199;  the  common. 
2M. 

Drymoinys.  464. 

Duck  huwk.  the.  301. 

Duck:!,  frenh  water.  335 ;  the  sea,  336. 

Diijtrdin,  views  o(;  as  to  the  nature 
of  spiinges,  16. 

Duvernoy,  clasAifleation  of  the  hel- 
ininlhoH  by,  43,  44. 

Dyn  istes  hercule^  actaon,  &c,  157. 

Dsrn.-iilids,  156,  157. 

D/Hderinas.  128. 

Dys'ipo'*.  476. 

Dyticldce.  15:) ;  dyticos  marglaalls,  lb. 

Dzlgguetai,  the.  444. 

Bigles,  the,  303  et  seq. 

Bburna  gi  ibrita,  86. 

Bcheneis.  2.10. 

Bchidna  aculeata  and  setosa,  404. 

echimyina,  459. 

Bchlmys,  460. 

Echineid»,  220 ;  echinels,  lb. 

Bchinidei.  40;  echinus,  41;  various 
forms  of,  ib. 

Echinococcus.  44. 

Echinodennats,  animals  included 
under  the,  10 ;  orders  of,  lb. ;  gene- 
ral character«  of  the,  37,  38. 

Echinorhynchus  gtgas,  47. 

Echinus.  10. 

Behiuri.  99. 

Ectopifltes  migratorius  and  earoUnen- 
sis.  368.  369. 

Edentata  15.  403,  405. 

Edwards,  Milne,  his  arrangement  of 
the  radiata,  35— of  the  iaopoda,  111 
— «f  the  decapoda,  115. 

Eel.  the.  14.207;  the  electric, 307, 308. 

Eel  pouu,  219. 

Egerla  exetiosa,  183. 

Egg.  the.  of  insects,  variofos  forms  and 
general  characters  of,  133. 

Egrets,  the.  380. 

Bi(retta  candidlsslma,  380. 

Ehrenberg,  his  views  respecting  vari- 
ous infusoria,  18, 10 ;  his  theory  re- 
specting the  polygastriea  received 
with  doubt,  90 ;  his  method  of  In- 
vestiriting.  ib. 

Eider  duck,  the,  386. 


Bland,  the,  450. 

Elanus  lencurus,  306. 

Elaphus,  450. 

Blap«  fulvus  and  coralllnus,  370. 

Elasmotherium,  436. 

Glater.  140. 

Glateride,  158. 

Blatobranchia,  60. 

Elephantida,  438;  Cephas  indlcut, 
«tc,  the  elephant,  15,  439. 

Elk.  the,  450. 

Ellobius,  464. 

Blmis,  112. 

Binarginuia,  81. 

Bmballonnra.  478. 

Etnheriza  americana,  cltrinella,  ke^ 
358 ;  emberlzioie,  ib. 

Bropidie,  193. 

Bnipusa  gongy lodes,  164. 

ßnju,  the,  377. 

Binydid89. 237 :  emys  terrapin,  Itc,  886w 

BnHliosHuril,  283. 

Bnconbertus.  407. 

Encrinus  radiatus  and  lililforD-.ls,  38. 

Endomichldie,  162. 

Bngide.  155. 

EnsriUlis  encrasicholus,  308. 

Bngystoraa,  26'J. 

Enhydra  marina,  486. 

Bnnomos  syrlngaria  and  ainiaria,  180. 

Enterodela,  24.  47 ;  E  cylindrica,  ib. ; 
B.  plicata  and  tsnioida,  49. 

Bntomolngy,  syitem«  of,  by  LatreiUe 
and  Burmeister.  14.1,  144 ;  directions 
to  the  ontomologist  concerning  the 
search  for,  and  preservation  and  ar- 
rangement of  specimens,  149-151. 

Bntomostraca,  104. 

Bntozoa,  10.  44. 

Batrochites.  38. 

EolididiB.  79;  eolls,  ib. 

Bpedicellnta,  10. 

Bpeira.  12^;  epelrinn,  Ib. 

Bphemeridte.  106,  167. 

Bphlaites  navla  und  aslo,  313. 

Bphippium.  a  peculiar  appendage  of 
the  daphni»,  108. 

Epblppui.  22^. 

Bphyr^t.  33. 

Bpirriiim,  261. 

BpiinachinaB,  321:  epimaehns  super- 
bus.  4ic.,  32A.  3J7. 

Bpi.tem  I  ceruleo  cephala,  181. 

Epizort,  111.  145. 

Bqnidffi.  442;  equu«  caballus,  &c.,  15, 
443,  444. 

Grethizon  dor^tatus,  461. 

BnFivsilus,  107. 

Brichthi  idle.  114. 

Brinaceidaa.  474 

Brinaceu«,  15;  B.  enropasus,  475. 

Briogaster  lanestri^.  181. 

Briomys  laniger,  458. 

Eripus  heterogaster,  129. 

Bristali«,  194. 

Ermine,  the,  435. 

Bnitylidffi,  155.  162 ;  erotylns,  ib. 

Eryoninn,  116. 

Brythacinffi,  337;  erythaea  mbecula, 
ib. 

Bschara.  51 ;  escharidsd.  lb. 

Bschscholtz,  the  ctenopliora  of,  30. 

Bsocide.  213.  222;  esox,  313;  £.hl- 
cius,  nnbllior.  Ate,  ib. 

Etbemtoma.  ^0. 

Btheriina.  71 ;  etheria,  71,73. 

Bucera,  176. 

Buchrom  i  gigas,  153. 

Eiidamns  tityrus.  IM. 

Budytes  cristatus,  388. 

Eulimn.  83. 

Bumenidfe.  175. 

Eunectea  murinna,  260. 

Ettnice.  99 ;  eunicidsB,  ib. 

Buplocoinii«  Ignitus,  373. 

Eupoda,  103. 

Euproctu«.  856. 

Enrytle,  39 

EurylalminsB,  331 ;  enrylaimiu  mum- 
tns.332. 

Bnryootna,  337. 

Euryodon,  40Ö. 

Euryotis,  464. 

Bvitnia,  171 ;  evaniid»,  ib. 

Bvesia,  372. 

ExocsBtas,  SS3. 
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Exnclossam,  314,  816;  B.  hmhotnla, 

316. 
Explanaria  annnas,  36. 
Eyei.  compound  and  simide,  of  inaecta, 

136, 137. 

Fniconids,  300;  fkteooinse,  the  fol 
coni.  301,  30-2. 

FaJl  fi^h,  the,  »16. 

Pkntilh,  368. 

FtircimlM,  54. 

Farre,  Dr..  his  description  of  the  tube 
or  cell  in  the  veticalarid»,  53. 

FHvmitid«  38. 

Feet,  the.  of  insects,  general  strocture 
oC,  and  scientific  terms  applied  to  the 
several  pirts  of,  138,  139. 

FelidiB,  490 ;  felis  leo,  tigris,  frc.,  15. 
491. 

Far  de  hnce,  lb*?.  267. 

Ferret,  the.  15,  485 

Fiber  zitiethicas.  463. 

Fiddler,  the.  118. 

Fidonia  wavaria,  180. 

Fieldfare,  the.  312. 

Filaria  inedinensis.  48;  F.  papHlosa, 
phalanßii,  and  lycise,  ib 

Finches  the.  3.55,  357-359. 

Fins.  the.  of  fi-«hes,  197. 

Firefllei.  the.  158. 

FUhhawlc,  the,  305. 

Fisher,  the,  «ir  weasel,  or  pekan,  485. 

Fishes,  chief  characteristics  and  di- 
visions of.  13;  stmcinre  and  func- 
tions of,  107-199 ;  prolific  nature  of. 
199, 20U ;  longevity  of,  300 ;  classifi 
cation  of.  Hccording  to  Artedi.  Lln- 
nnns.  Cuvier,  Acissiz,  and  Müller, 
200-205;  fiHsil,  233. 

Fishing- frog,  the,  230. 

Flsslrosires  316. 

Flssurclli«  10 ;  F.  graoca,  81 ;  fissorel- 
lid«.  ih. 

FUtnl'iria.  239 ;  flstnlarld»,  ib. 

Flabelliiria  opnntia,  17. 

Flaoilngues,  the,  3S4. 

Flat-fish,  the,  218.  219. 

Fleas,  the.  143, 147,  148. 

Flicker,  the.  365. 

Flietu  the.  191,  192. 

Flinders,  Ctpt.,  extnct  from,  on  fish- 
ing ÜH-trepinK.  43. 

Flonnders,  the.  219. 

Flake,  the,  219. 

Flostra,  54. 

Fiovicol  t  cursoria,  345.  . 

Flycatchers,  the.  344-347. 

Flying  fi-th.  the.  2». 

Flying  sqnirrei,  the.  278. 

Flying  lemur,  the.  493. 

Foraminlfera,  75. 

Forbes,  remarks  of;  on  the  discophora, 
28. 

Forflcnla,  13.  163 ;  f<wficnlidffi.  163. 

Formica  saccharivora,  141 ;  F.  inerdi- 
cola  and  elata,  174 ;  firmicldse.  ib. 

Formicaria  C4»ima,  311 ;  formiccirinse. 
ib. 

Foxes,  the,  489. 

FowU,  the,  372-374. 

Fratercula  arctica.  387. 

Frigate  pelican,  the,  391. 

Fringilla  amidnva,  senegala,  jcc,  357. 

FdngillidiB,  3.35 ;  fringlllinSB.  357. 

Ffog,  the,  2.58 ;  the  bull  fro;;,  wood- 
frog,  tree-frog.  «tc.  256,  250. 

Frost  fish,  the.  212. 

Fnjgivor<i.  479. 

Falftra  candelaria  and  lalemaria, 
idS;  fhlgoridie.  ib. 

Fnilca  ntr.i  and  amertcana,  %3. 

Fnllgul».  vaiisneria,  ferina,  Ate,  3^36 ; 
ftiliculin».  ib. 

Pandulus.  314. 

Pangia  fnngites,  35 ;  fungidae,  ib. 

Faria,  478. 

Famarine,  331 ;  furnariu«  mfn^  ib. 

Fosullna,  immense  numbers  of,  In  a 
foMil  state,  76. 

Fiisiu,87;  F.  fluvialls,  84. 


•,3ia 

Gadwall,  the.  386. 
GailloneltflB,  19. 
Galago.  493. 
Oalathein»,  116. 
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6a]axldc213. 

Galbola  viridis  and  albirostrU,  335. 

Galbuline.  335. 

Galeichthys,  217. 

GaleinI,  241. 

Galen,  nature  of  his  «oologlcal  re- 
searches. 2. 

Galeocerdo.  343. 

Galeodes.  135 ;  ga]eodidse,  ih. 

Galeopithecid»,  492;  galeopitiieciis 
rofus,  493. 

G>tle4itheriam,48e. 

Galerucid«,  162. 

Gaieus,  241. 

GilguUde,  188;  galgalos  ocalatus, 
ib. 

Gnllerea  cereana,  179. 

Gallinaceie.  15. 

6:illine.  394,  360,  373-^4 ;  gallos  gi 
ginieus.  banklva,  Itc.  15,  373. 

G tllinigo  major  and  wilsonl,  382. 

Gallinsectos.  185. 

Gdliinulinie,  the  gallinules,  383. 

GHm  uids.  131 :  gamasus,  131. 123. 

Gammaride,  113. 

Gannets.  the.  390.  391. 

Gtnoidei,  the  ganoids.  303,  305,  333, 

2as. 

Garfi<h,  the,  or  gar-pike,  317.  335. 

Garrulinas,  35;  garralos  glandarios, 
Jtc.,  ib. 

Garter  snake,  the,  370. 

Garum,  the.  of  the  ancieats,  300. 

Gasteracintha,  129. 

Gnsterophilns  equi  and  nasalls,  196. 

Gasten Ktteus,  333. 

Gastrochsena  llgola,  ianra,  and  eloa- 
gata,  60. 

Gnstropachi  qnerclfoUa,  181. 

GastropodH,  10,  75. 

Gavialis  gaagetieus,  383. 

G  ivials,  the,  3^. 

Gazelle,  the,  451. 

Gectrcinine.  117;  geearclnns,  ib. 

Gecinc,  364 ;  gecinus  viridis,  ib. 

Geckolid».  277.  280. 

Gel  isimus  vocans,  118. 

Gehtiuosa,  9. 

Gemmiporidie,  30. 

Generations,  altematioa  of.  with  11 
lutlrative  engraving,  31,  33;  in- 
stance of.  among  the  tanicata,  55. 

Genetia.  the  genets,  487. 

Genuini.  160. 

Geonietra  p;ipiUonaria,  180;  geome- 
tride.  lb. 

Geoiiiys,  461 

G'ophilidaD.  133. 

Geophilns  1^0. 

Georychus,  462. 

Geosaurus,  381,  383. 

Geotriton.  356. 

Geotrupid».  156. 

Gerbilliis,  the  gerUls,  464,  405. 

Gergoviamys,  459. 

Gerrhonotus.  275. 

Gerris,  143,  188. 

Gesner,  Conrad,  author  of  a  history 
of  animils, 3. 

Gibbons,  the,  497. 

GilN.  the.  of  fishes,  196. 

Ginfle,  the,  447. 

Gltncomy«,  the,  of  Gray,  74. 

Glaucns,  79. 

Gliphyrids,  156. 

Giareola  Uirqnata,  378;  glareolin», 
ib 

Glass  snake,  the.  874. 

Gl.iucotholn»,  116. 

Glob  cephalQ«.  437. 

Glomeridie.  131. 

Glossoliga,  356. 

Giossophagi,  477. 

Glossotherium,  406. 

Glow-worms,  15S. 

Gluttim.  the,  484. 

Glyclmeris  siliqua,  50. 

Glyciphifa  inelanops,  330. 

Glyphis,  313. 

Glyptodermes.  875. 

Glyptodon,  407. 

Gnesiobranchiata,  14. 

Gnon.  or  gno.  the,  453. 

Goats,  the,  453. 

Goatsuckers,  the,  310. 

Gobiid»,  339. 


GoliioflviiitiIb,SUL 
6oMas.SS». 
God  wits.  the.  38L 
Gold  fish,  the,  315. 
Goldea-llower  IbvL  Ike.    «f 

373. 
Goldfiacbea.t]ie,3n. 
Golanda,464. 
Gonatoeeri.  160. 
Gonepieryx  rliaauii.  ISl. 
Googylos.  S73L 
Goniom  peclonüe.  33. 
Gooodactvlas.  114 
Goooplactnas.  117. 
Goose,  the  doneatk  an4  wfli,  SH. 
Gopher,  the.  287. 

Gordiidc,  48 ;  gnrdias  aiqttatim,  fti 
GorgonU   fl?ibeUnm.   fcuiiu— ,  A 

37 ;  goigoolde,  ib. 
Gorgonocepfaalns,  39. 
Goshawks,  the,  307. 
Gouri  eoronato,   victoria,  ftc^  31 

gonrine,  ib. 
Gnicula  religiom,  353 
Grakles,  the.  353.  354. 
Graila},  15.394,378. 
Grallaria  rex  and  mfiraplBa.  ML 
Grallatores.  394. 
Grampus,  the,  437. 
Grand  dake.  the.  a  iprrlri  «f  ««1. 

313. 
Graphiums,  467. 
Grapsin«,  117. 
Gray,  G.  R.,  dasslficatk«  «T  bWi  ae- 

cordiog  to,  394. 
Grebes,  the,  387. 
Groek  divers,  skill  of  the,  6. 
Greenfinch,  the.  356. 
Greenlets,  the,  346. 
Greyhound,  the,  4^ 
Greyling.  the,  313. 
Grosbeaks,  the.  355.  356. 
Ground  hog,  the  cape.  406l 
Grouse,  the.  375. 376. 
Grain».  379 ;  gras  cinerea  a»i  amri- 

cana.  15.  379. 
Gryliid»,  165 ;  gryUas,  U». 
Gryllotalpa.  165. 
Grypln».  3«. 
Grysle«.  331. 
Gaans.  the.  370. 
Guenoos.  the,  496. 
Oailleroots.  the,  388. 
Guinea  fowls,  the.  374. 
Guinea  pig.  the.  456. 
Guinea  werm,  the.  48. 
Guiraca  ludovidana,  356. 
Gulls,  the.  3<9. 
Galo.483:  G.  lascus.  484. 
Guanellus,  330. 
Gyronobranchia.  78. 
Gymnodactyla,  381. 
Gymu'iderine.  353. 
Gymnod<«tes,  331. 
Gymnophthalmata.  38. 
Gymnotidc,  3u7.  308 ;  gymBodia,  ft. 
Gymnura,  475. 
Gypa«tin».  307. 
Gypüue,  397 ;  gyps  folvos.  ik 
Gypohierax  angolensia,  808. 
Gyrinldn,  1.S4. 
Gyrinus.  143. 
Oyropus,  147. 

UahrocfNna,  450. 

Backee.  the,470. 

Raddoek,  the.  318 ;  the  Norway.  SI 

H»mopis  vorax.  97. 

H»matopinn.379;  hamatopas  oMa- 

legus.  itc .  ib. 
Hake,  the,  319. 
Balcvonin»,  333 ;  hakyoa  aftk^Ma, 

Haliaetns  pelagkos,  300, 3M ;  H.  ks- 
cocephalas,  303. 

Halias  prasiaana,  180. 

Haliastor  pondieerianos,  305. 

Ralibot,  the.  330. 

Halicore,  433;  halicorid»,  ft. 

RaUods,  85. 

Haliiheriam,  430. 

Elahnaturid».  411. 

Halmataros  laniger  aad  darifiB,  413. 

Halobatee.  188. 

Hamsti^rs.  the.  465 ;  the  CkM^ft  ham- 
ster, 46B. 
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Hapale.  15,4M. 

Hapalotis,  464. 

Harelda  claclalls,  366. 

HareoffuFa  sprattas,  300. 

Hares,  the,  45:M57. 

IlarUnns,  44^ 

Harleqoin,  the,  386. 

Harpa.87. 

Unrpactes  malabailcas,  ratUot,  Ifcc, 

Harpactlnie,  333. 
Harpagmotheriiim 
Harpainis,  303. 


Harpoffodon.  48R. 
Harp>-ia,  3ilS.  470. 


Harriers,  the,  306. 

Hanylong  legs,  spidar-llke  aaimals  so 

caltod.  135. 
Haustellatu,  derivation  of  the  term, 

137. 
HawAnch,  the.  356. 
Hawk  owU,  the.  314. 
Hawks,  the,  303.  306^  307-300,   310, 

330. 
HawksbUI  turtle,  the,  360. 
Heail,  the.  of  insecis,  and  its  appen- 

da|^,  with  Kcientifle  terms  refer' 

ring  to  the  diflereol  parts,  135,  136. 
Head-fish.  the.  333. 
Hedgehoj;.  the,  475. 
Helamys  cifier.  466. 
Heliclna,  00 :  heHciafe,  01 :  lieUx,  lb. 
Heliornis  sorlnaniensis,  387. 
Hellothis  delphinli.  180. 
Helminlhe<*,  general  chHracters  of  the, 

43,  43 ;  claAsiflcatlon  of  the,  by  Dn- 

vernoy.  43.  44 :  manner  of  lifo  of, 

44 ;  helmlnthophytn,  ib. 
Helocera.  155. 
Helndenn^  horridam,  381. 
Helophilus.  194 
Helophnridae.  154. 
Heioplda.  100. 
Helnttir.^uf  ecandatns,  305. 
HemeroliiidiB,  168. 
Hemlcardiiim  cardissa,  73. 
Hemidactyla,  380. 
Hemidactyliam.  355. 
Hemiprisiift,  343. 
Hemlptem,  13.  143, 181. 
UepCanchui.  343. 
HerbiTora.  4] 2,  430. 
Hercyna  pal  I  i«  »talis,  180. 
Hermella,  101. 
Herons,  the.  370,  380. 
Herpestes,  487. 
Herring,  the  common,  309 ;  immense 

shoals  of,  300,  310 ;  accoant  of  the 

herring  ft<ihery,  310,  81 L 
Hersilla  candata,  130. 
Heeperia,  164. 
Hesperomy^.  464. 
Hessian  fiv.  the,  103. 
Hetfl»rius  brannelpennis,  156. 
Heterocephalu<i,  464. 
Heterocera.  170. 
Hetemcerci  monopterygil,  837. 
Heterocerld».  154. 
Helerodon,  408,  438;  H.  nlger,  kx„ 

470. 
HeterodontldaB.  480,  483. 
Heteromele;!.  873. 
Heteromern.  151, 153.  150. 
Heteromorpha,  134. 
Heteromys.  461,  468. 
Heteinpoda.  10,  77. 
Heteropiera.  184.  185. 
Heteropus.  373,  413. 
Heterotherlutn.  410. 
Hexanchas,  343. 
Hexaprotodon,  436. 
Hierax  coBrnlesoens,  300,  303. 
Hiester,  Dr..  account  of  the  baeteria 

femorata  by.  164, 165. 
Himantopus  albicollls  and  nlgrieoUis, 

381. 
Hinnites,  03. 
Hlnnu«.  444. 
Hiimarchia    semele,    galatbea,    Ite^ 

Hipparion.  445. 

Hlt»ptnaB,  115. 

Hippoboscid»,  106. 

Hippoeampid»,  838;  hippocampus,  14, 
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HIppof loasus,  310 ;  H.  ▼nigarls,  830. 
Ht|»opittamldae,  435;  hippopotamus, 

Hlppopn»,  resemblance  oC  to  tridacna, 

73, 
Hippotberlnm.  444. 
Hlppoihua,  54. 

Hirudo,  11 ;  H.  officinalis,  Ate,  07. 
Hiradinlda.  06. 
Ilirundlnldie,  the,  316;  hintndlninsB, 

317. 
Hirando  rufii,  luninrons,  rustica,  itc., 

317  318 
Hister.  156 ;  histeride.  ib. 
Honxln,  the  crested,  360. 
Hobby,  the,  302. 
Hogg,  views  of,  as  to  the  nature  of 

sponges,  16. 
Hogs.  the.  441,  443 ;  cause  of  measles 

in,  45. 
Holucanihus,  338. 
Hoiocentrum  longipinoe,  333. 
Hoiocephall.  305,  340. 
Hoiolepta,  156. 
Holopiychii.  330. 
Holopns  rangil.  38. 
Holostei,  334,  337. 
Holothuria,  10 
Hulothividea,  41. 
Holowav.  the,  497. 
Homo.  15  ;  H.  dilnvii  testis,  35a 
HomolinsB.  115. 
Homomorpha,  134. 
Homoptera.  184, 185. 
Horoopu%  387. 
Honey  buszfird,  the,  306. 
Honey  creepers,  eaters,  and  suckers, 

330. 
Honey  guides,  the,  365. 
Hooded  snake,  the,  367. 
Hoodibug,  the.  168. 
Hoopoes,  the,  336. 
Hopfophorns,  408. 
HorildiB,  150. 
Hornbills  the,  300. 
Horned  frog.  the.  378. 
Horned  owh,  the.  313. 
Horned  pout,  the.  316. 
Hornet,  the,  175. 
Horns,  the  shedding  and  growth  of, 

303. 394. 
Horse,  the.  443. 
Horse  mackerel,  the.  336. 
Hiirse  whnle,  the.  433. 
Humminc-blrds,  178, 183,  338  et  seq. 
Hyena.  15,  490 ;  hyaenidao,  ib. 
Hycnodon.  487. 
Hyaln>i,77;  hyalcld»,  ib. 
HylMMln«.  34X 
Hydra,  0 ;  H.  grisea,  fhsca,  and  viridis, 

37. 
Hyilnchna,  134 ;  hydrachnid«,  ib. 
Hydradephag^,  153. 
Hydrarchidc.  483 ;  bydrarchoa,  lb. 
Hydrargira.  314. 

Hydrid»,  363.  968 :  hydrus,  368. 
Hydnicanthari.  15.1. 
Hydrnchoirus.  4.'i8. 
Hyiiroldi«,  new  arrangement  of  the, 

85;  chnraclers  of  the.  36;  hydrid» 

and  h«Jra,  ib. ;  structure  and  habits 

of  the  hydra,  36.  27. 
Hydrumstra,  143,  188 ;  hydrometrtd», 

188. 
Hydromys,  464. 

Hydrophilide,  154;  hydrophUus,  ib. 
Hydropsyche,  160. 
Hydrostatic«,  10. 
Hyia  versicolor,  viridis,  Ice.,  8S0 ;  hy- 

Ude.  357,  350. 
Hylieosaurus,  385. 
Hylacies.  ,135. 
Hylobates  agilis,  407. 
Hy  legale.  474. 
Hyioroy^  474. 

Hyroenoptem,  13, 133, 137, 143, 160. 
Hynoblns,  356. 
Hyops.  441. 
Hyotherinm.  440. 
Hypena  rostralis,  160. 
Hyperinidc,  114 
Hyperoodon.  438. 
Hypobranchia,  80. 
Hyponomeuta,  170. 
Hypopus,183. 
Hypa»id0, 814. 
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Hypsiprymniu, 
HypudflBus,  464. 
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Hyracotherium,  440. 
Hyractd».  439;  hyrez.  430, 440. 
Hysieropus,  ^73. 

Hystricida»,  457;  hystricina,  460. 
Hystrix  cristatus,  46J. 

lacchus,  494. 

Ibis  rubra,  alba.  Ice.  381;  the  ibises, 
380,381. 

Ibvcter.  306. 

Ichneumon,  171,  487 ;  ichneumooid«, 
171. 

[chthyiaStus,  305. 

Ichthyology,  early  works  on,  3;  vari- 
ous classifications  of  fishes,  80O-SO5. 

Ichthyosaurus,  14,  384. 

icterU  viridis.  343 

Icterin».  354 ;  Icterus  baltlmore,  355. 

Ictides,483. 

Ictlnla  plumbea,  306. 

Idoteidas,  113. 

Iguana,  14,  378;  ignanld»^  377. 

fguanodoo,  385. 

Imago,  the.  or  perftct  insect,  135. 

Inclnsa,  57. 

Indicator  maJor  and  minor,  365 ;  indi- 
cat'>rin»,  ib. 

Indris,  403. 

Inferobranchia,  60;  inferobranchiata, 
10. 

Infusoria,  nature  of  the,  0 ;  only 
known  since  the  invention  of  the 
microscope,  17;  first  discovered  by 
Leenwenhoek,  18;  size  and  shape 
oC  ib. ;  diflTerent  forms  and  organi- 
sation of,  10  ;  Inhabitants  of  water 
not  of  air,  30 ;  modes  of  locomotion 
and  methods  of  reproduction  of,  31 ; 
vital  power  of,  ib. ;  extent  of  geolo- 
gical strata  made  up  of  the  solid 
parts  oC  31,  23;  doabts  existing 
among  naturalists  as  to  the  exict 
nature  of  many  of  the,  33;  the 
class  anentera,  33,  84 ;  enterodela, 
34,35. 

Inia  bollvlensis,  436. 

Insecta,  13, 13,  05.  138. 

Insectivora,  15.  416,  473.  478. 

Insects,  chief  characteristics  of,  18, 
133;  application  of  names  to  the 
organs  of,  133.  133;  the  egg  and  hr- 
va  of,  33;  metamorphoses  of,  134; 
the  pupa,  ib. ;  the  imago  or  perfect 
insect,  135;  general  obi«ervalions 
upon  the  component  part«  of  the 
head  of.  with  an  explanation  of  the 
scientific  terms  applied  to  thum. 
135-138— on  the  thorax  and  its  ap- 
pendages, J33, 130— on  the  abdoniet. 

139,  140;  nervous  system  of,  140; 
luminosity  of.  ib. ;  methods  of  ile- 
fence  of,  and  sounds  emitted  by, 

140,  141 ;  ravages  of.  among  vege- 
table productions,  141 ;  u^es  of.  141. 
143;  essentially  terrestrial.  142; 
orders  of,  according  to  Latrf*Ulf>. 
143;  Burroeister*s  arrangement  nf. 
143,  144 ;  directions  conceniing  the 
search  for,  and  preservation  and  ar- 
rangement of  specimens,  140-151. 

f  asessores,  2t03. 

Intestina,  animals  included  under  the. 

10 ;  orders  of,  ib. 
I  nuns  eoandatus,  ^6. 
Involuta,  88. 
lo  ihivialit,  84. 
Iridhta,  71 ;  Iridtnin«,  ib. 
Irrisor  erytluorhynchns  and  melano- 

rbvnchus,  836. 
Isis  htppnrti,  37. 
bocardia,  73. 
lMmyi,464. 
IsopoNda,  18;  the  walking,  iwhnming, 

and  sedentary,  111 ;  fiimiliea  ot,  ne- 

cordtng  to  LatreUle,  112. 
lioChrtz,  400. 
Inlidc  131 ;  hilus,  ib. 
Ixodes,  183;  ixodid»^  ib. 

Jacamanüeyonidas  lencods,  3K. 
Jacamars,  the,  385. 
Jacanas,  the,  388. 
Jackal,  the,  480. 
Jackdaw,  the,  351. 
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Jaguar,  the,  491. 

Janthloa  ianthina«  65. 

Jardlne,  Sir  Wm.,  his  descrlptloa  or 
the  eom  moo  robin,  337,  338— of  the 
cuckoo.  366,  367. 

Jays,  the,  350. 

Jelly-fish,  27. 

Jer  falcon,  the.  301. 

Jerboas,  the.  466. 

Jigger,  the,  14a 

John  Dory,  the,  337. 

Jc^nston,  reasons  of,  for  daasing 
sponges  with  plants.  16;  obwrva- 
tlon«  of,  on  the  actinia,  34.  35 ;  on 
the  habits  of  some  of  the  polypes, 
53 ;  on  the  lernsse,  105. 

Jones,  Prof.  R.,  his  doubts  as  to  the 
correctness  of  Ehreoberg's  view  or 
the  polygastrica,  30;  confirmed  by 
Duiardin,  lb. 

Jugulares,  801. 

Kangaroos,  the.  413,  413;  the  kanga- 
roo nt,  463. 

Karabos,  the,  of  Aristotle,  116. 

Kerodon,  458. 

Kestrtl,  the,  303. 

Kelnpa.  313. 

King  of  the  herrings,  the,  387. 

King  birds,  the.  345. 

Kingfish.  the.  334. 

Kingfishers,  the.  333,  394. 

Kin-yu,  the.  or  gold  fish,  315. 

Kinixys.  397. 

Ktnkl,  the,  of  China.  373. 

KInostemon  pennsylvanicnm,  98^ 

Kirtland,  Dr.  J.  P.,  his  method  of  dls 
tinguishing  the  sexes  in  the  unio- 
Blnie  by  the  shell,  70. 

Kites,  the,  306. 

Kittlwake,  the,  38». 

Kivis,  the,  377. 

Kroyer,  remarks  of,  on  the  lemasaa, 
105. 

Labrax  lineatiu,  lupus,  kc^  33L 

Labrid».  317. 

Laliyrinthibranchiie,  334. 

Labyrlnthodonta,  385.  386. 

Lacerta.  14,  377 ;  lacertkhe,  375. 

Lnchesis  perversa,  130. 

Laclophry«,  3:tl. 

Lady-bugs.  108. 

Leeroodlpodft.  13, 113. 

Lagidium.  458. 

Lairomys  princeps,  alpinos,  Itc., 
456. 

Lagopus  albus  and  mutus,  376. 

Lagorchestis,  413. 

LagostomidaB.  458 ;  lagoetomus,  lb. 

Lagiithrix,  495. 

Lagrlide.  159. 

Lake  tnmt,  the,  313. 

Lnm«,  the,  447. 

L^mellibranchia.  56. 

LH'uelUcornia,  156. 

Lämmergeyer,  the,  397. 

Lamna,  343,  243 ;  huuuini,  343. 

Lampereel,  13. 

Lamprey  or  lamper-eel,  306. 

Ijampyrid».  158. 

Lampyris,  140. 

Languria,  103. 

Liniarius  barbarus  and  olivaceus, 
349. 

Lanild«.  348;  laniinn,  349;  lanlus 
exubltiv,  &c.,  lb. 

Lapeuiis.  968. 

Lapland  iong-spnr.  the,  358. 

Lapwings,  the,  378. 

I^aridsB,  389;  larns  atricllia,  rlssa.  Ice» 
ib. 

Larks,  the,  358 ;  the  American«  354. 

Lnrrid«.  173. 

Larva,  a  name  applied  to  the  young 
of  all  insects.  133;  various  forms 
and  characters  of.  133,  131;  terms 
employed  to  denote  the  different 
segments  of  heteromorphtc  iarvsB, 
134;  duration  of  tlie  larva  state, 
ib. 

Lastoeampa  quereus  and  rubi,  181. 

Latreilla.  bis  division  of  the  decapods, 
ll&-of  the  isopoda,  lI3-of  In- 
•ecti,  143-of  the  tepldopteia,  178, 
179. 
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Latrodeetos  malmlnntiu,  199. 

Leather-head,  the,  331. 

Lebias,  314. 

Lecanium,  186. 

Leech,  the,  11,  96,  97 ;  uae  of,  in  me- 
dicine, 97;  particulars  as  to  the 
numbers  of  leeches  annually  used, 
method  of  preserving,  Ice,  98. 

Leeuwenhoek,  the  first  observer  of 
the  infusoria,  18. 

Lefevre,  Dr.,  account  of  the  Greek 
divers  by,  65.  66. 

Leidy.  Dr.  Joseph,  his  observations  on 
vibrio  angutllula,  33. 

Leiostomus  obliquus  and  zanthurns, 
334. 

Lemniatophila,  179 

Lemmings,  the,  463. 

Lemmas,  462 

Lemur  macaco,  posillut.  Ice,  15, 493, 
493;  lemuridB,  lb. 

Leopard,  the,  491. 

Lepadog%st<>r,  339. 

Lepas,  101. 

Lepidoptera,  13.  143,  177. 

Lepldosiren,  349;  L.  paradoJta,  839. 

Upidoslel,  334.  335. 

Lepidosteus.  317. 

Lepidotinl.  336. 

Leplsma,  13. 146 

Leptirtdas,  455. 

Lepralla,  54. 

LepUds.  194 ;  ieptis.  Ib. 

Lieplophts  OBitivus,  870. 

LepUipldas.  188. 

Leptopodia  calctmta,  118. 

Leptotheriuin,  453. 

Leptoxis,  83. 

Lieptiira,  163 ;  lepturide,  lb. 

Leptus,  135. 

Lepus,  15 ;  L.  timldus,  cuntcnlns,  Ice. 
456,457. 

Lepus  marlnus,^  the,  of  the  ancients, 
80. 

LemsBldse,  104 ;  lemna,  105 ;  difficul 
tv  of  determining  the  afllnltles  of. 
ib. ;  particulars  relating  to  the  mode 
of  reproduction  of,  105,  106;  en- 
graviuK  of  two  species  of  lemsM- 
cera.  106 

Lethras  cephalotes,  157. 

Leucifisrins.  116. 

Leucosiads.  117;  leucosUn»,  ib. 

Leucospis,  172. 

Lenz,  Dr..  advice  of,  as  to  the  treat- 
ment of  the  bites  of  serpents,  364, 
365. 

Libcllula,  13.  168;  libellulid«.  106, 
167. 

Liblnia  comallcnlata,  118. 

Lice,  the,  131.  143,  146, 147. 

Lichanotus,  493. 

Lixnia.  10,  45. 

I.imacidae.  91 ;  Umax,  ib. 

Limnndia,  1()9. 

LimnnStns,  305. 

Limnea.  10, 90. 

Limniades,  54. 

Ltmnophtlns,  109. 

LImosa  fedoa,  hudsonlca,  Ibc^  381; 
llmosinaB.  ib. 

Limnlus,  103.  lU. 

Ling,  the.  319. 

Llngnatulids.  49. 

Lingula,  55. 

LlnnsBUs,  brief  outline  of  the  system 
of  classification  of.  3 ;  the  insects 
of.  95 ;  orders  and  genera  of  Ashes 
according  to,  301 ;  his  classification 
of  mammalia,  306. 

Lion.  the.  4Ul. 

Liparls,  329,  330;  L.  chrysorhoDa  and 
dispar,  181. 

Llstriodon,  437. 

Lithoblldie.  1.13. 

Lithodomus.  66. 

Lithosia,  141. 

Lithotrya,  103. 

Ltttorina,  83. 

Lizards,  the,  371,  374  et  seq. 

Lizla  octopunctata,  engraving  of  the, 
31. 

Lobster,  the.  103, 116. 

Lochmias  sqnamatula,  331. 

Locust,  the,  165 ;  the  seventeen  year, 
187. 


Loeosta,  tlM,  of  f  

116;  L.  Blnmtoria,  Ice,  141,  MS, 

locustSdc  1B5. 
Lollgtd«,94;  loUgo.ib. 
LollgopsidflB.  94 ;  loiifopsis.  Ih. 
Loncheres,  460. 
Lonchophorns,  400. 
Loncosiila,  a  geniu  iastitntad  by  Bsl- 

nesqoe.  70. 
Loag-shaOed  nightjar,  the,  321. 
Longicomla,  100. 161. 
Loon,  the,  387. 
LopfaUdsB.  330 ;  lophius  piscalariisaad 

amerlcanus.  lb. 
LophiodoQ,  437. 
Lophobnncbii,  14. 802, 905,  S3i 
IjopliophorinsB,  374 ;  lophephoras  n- 

nHgens^lh. 
Lophortyx  callfomicus,  375. 
Lophymsi  171. 978. 
Lories,  the,  303. 
Lorin«,  303;   lorius  dooiicclli,  *c. 

ib. 
Loris,403. 
Lota,  319 
Loxia  pityopslttacus,  Ac,  39;  koi 

an»,  ib. 
Lucanidae.  156 ;  Ineaans.  149,  Ui 
Lucemaria,35. 
Lncinidae,  74. 
Lucioperca  americana.  391. 
Lnrabricidae.  98;  lombhcos,  11,91. 
Luminosity  of  Insects,  140. 
Lump-fish,  the,  390. 
Lump-sucker,  the,  999. 
Lumpns,  339. 
Lupa,118. 

Ltttra  vnlearis  and  caaadearis.  491 
Lutraria  llneata  and  plleatellv  5a. 
Lyccna  hippochoe.  184:  lyccsite 

185. 
Lycosa,  129 ;  L.  scuiolata,  48. 
Lycosine.  138. 
Lycnide,  189. 
Lygosoma,  273. 
Lymexylonid»,  156. 
Lynx,  the.  491. 
Lytta,  159. 

Macactts    cynomolgus  and  sUraii 

496. 
Macaque,  the  maned,  496. 
Maccaws,  the,  363. 
Machalrodus,  488. 
Machilns,  146. 
Mackerel,  the.  825. 
Mackinaw  trout,  the.  213. 
Macqnart,  classlficAtioa  of  the  äfm 

according  to,  191. 
Maerauchenia.  435. 
Macmcolus,  461. 462. 
Macrodactyla.  154. 
Macnidipteryx  longipenais,  321. 
Macroglossa,  183.  479. 
Macropodidse,  413; 

tens,  413. 
Macropter>-x.  310. 
Macrorhinus,  481. 
Maeroscelide«,  474. 
Macrospondytus.  983. 
Maerostemia,  157. 
Macrotherinm.  405 
Macrolis,  416. 
Macrotoma,  145. 
Macroums.  319. 
Macrurm.  115. 
Mactra,  58 ;  mactrid«.  lb. 
Madrepora  proUliera,  36; 

IfcCih. 
Maggots,  133. 
Magilns,  85. 

Magnolia  warbler,  the,  SM. 
Magou,  the,  490. 
Magpies,  the,  358. 
Maiid».  118. 
Makis,  the.  493. 
Malachius.  156. 
Malacobdella,  43. 
Malacodermia.  158. 
Malacologr,  or  the  sta^  of 

provide  with  a 


Malacopleri.  903.  _ 

MalacopterygU,  906^  901, 9H;  fit 
Malaeootraea,  IIL 
MataeoChriz,  401 
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Bfatecoxoa,  49;  thell  and  mantle  of 
the.  50;  divided  into  three  elasset. 
S&. 
filaloctinozoaria«   the,   of  BialnvUle, 

31. 
Halal(ia,  the.  of  Aristotle.  91. 
Uaiapterarti«  or  malapterus   electri- 

cu%  208  217. 
Mnldantse.  93. 
MHllrird,  the,  386. 
Malleu f.  63. 

Mailotus,  311 ;  M.  vUlosos,  213. 
Malthe-i.  231. 
Malniinffi.  335 ;  maluru«  snperbas,  ib. 

Mninestra  plsi.  oteraeoa,  and  brassicae, 
180. 

MauimaUa.  the,  characteristics  and 
orders  of.  15 ;  general  account  of  the 
organiKallnn  of,  392-399;  systems 
of  chssificalion  of,  396-403:  ceo- 
graphical  distribution  of.  493-502. 

Mammoth  ohioticu%  438;  the  Sibe- 
rian mammoth.  439. 

Man  of  war  bird,  the,  391. 

Manaklns,  the.  347. 

Manatlde.  431 ;  manatas  amerieanus. 
senegalensls.  ib. 

Mandlbniata,  derivation  of  the  term. 
137 ;  orians  of  the  month  in  the, 
with  scientific  terms  applied  to  the 
several  parts,  137,  133. 

Mandrill,  the,  496. 

Manidffi.  405;  manls  pentadaetyla. 
&c.  15.  405. 

Manna,  whence  derived,  186. 

MantldsB.  163,  164. 

Mantis.  114:  M.religiosa.  164. 

Mantispn.  168;  manUspidn,  ib. 

Margaritnna.  the.  of  Schumacher,  69. 

Marffaritifera,  70. 

Marmots,  the.  460. 

Marsupialia.  stmctore  of  the,  411. 

Marten,  the.  485. 

Martin,  the,  317 ;  the  bUck,  319. 

Mnskalonge,  313. 

Masnasanea,  266. 

Mastiff*,  the.  488. 

Mastodon.  438. 

Mastodonsanras.  S86. 

Mastotherinm.  438. 

Matimata  tortoise,  the,  888 

Meal  bug.  the,  160. 

Meandrina  labyrinthfca,  35. 

Mecorhynchi.  160. 

Medn^fe,  9. 10 ;  Keneral  characters  and 
anaU)myof,  27-29;  stinging  proper 
ty  not  nniversai  in,  29 ;  lumlnon^- 
ness  of  the  sea  chiefly  due  to,  ih. ; 
mode  of  generation  peculiar  to.  31. 
32. 

Megaceroe.  450. 

Megachile.  176. 

Meiraderma,  477. 

Megadesma,  73. 

Mesalohatrachus,  332,  253. 

Megalonyz,  409. 

Megalosaum^  28S. 

Megamys,  458 

Megapo<ildflB,  370 ;  megapodlas  tamn 
lui,ib. 

Megapterna,  356. 

MegatheridsB.  406. 

Megatherium,  409. 

MelandryidB.  159. 

Melanerpes  erythroeephaloB,  Ice, 
364 ;  melanerpittflB,  lb. 

Melania  amaralo,  Atc^  83,  84;  mela- 
nildaa.  82. 

Melanopsis.  84. 

Melasoma,  159. 

Meleagrinn.  373 ;  meleagris  gallopavo, 
Ih. 

Meles  labradoricm  and  vulgaris.  483. 

Meleita.  900. 

Meliceru  ringent.  25. 

Melierax  mnsicus.  300. 

MellphagldB.  330. 

Melithreptln».  331. 

Melllfera.  170 

Mellisngine.  390. 

Meloe.159:  meloid».ib. 

Melolontha.  141 ;  M.  vulgaris  and  tallo, 
157. 

Melolonthidc  156. 157. 

Melophagns  ovis,  196. 

Melyrid«,158. 


Membracid».  186. 

Membranlpora,  54. 

Menidie.  324. 

Menopoma.  353 ;  menopomlde.  ib. 

Mennra  snperba.  334. 

Mephitis,  486. 

Mergansers,  the.  386. 

Mei^nc,  386 ;  me^ns  merganser,  ser- 

rator,  Itc..  3ö7. 
Mergnlns  alle,  388. 
Meridion.  19. 
Meriones.  466. 

Merlangns,  14 ;  M  vulgaris,  Ilc^  319. 
Meriln,  the.  303. 
Meriuclus,  219. 
MeropldsB.  325. 

Merops.  15 ;  M.  apiaster,  Ace,  325. 
Merula  pilaris,  viscivoms,  be,  342. 
Merycatherinm,  447. 
Mesomys.  460. 
Mesoplthecns.  498. 
Metaxytherium,  430. 
Mice.  the.  464. 
Micralymma.  142. 
Mlcr-tsterias.  10. 
Micrastur  brachvpteras  and  guerilla, 

306. 
Mlcrocebns,  493. 
MicrochoBrus.  441. 
Micronisns,  306. 
Microtherinm,  435. 
Midas.  194 ;  mldasld».  lb. 
Miller's  thumb,  the,  383. 
Millipedes.  130. 
Mllvago,  306. 
MllvIniB.  306. 
Mllvulns  forficatos,  345. 
Mllvus.  15;  M.  regaUs,  306. 
Mimus  polyglottus»   ntAis,  be,  343, 

Mink.  the.  485. 

Miselia  ozycanthsB.  181. 

Missel  thrush,  the.  342. 

Mississippi  kite.  the.  306. 

Mlssottrinm  theristo-caulodon,  438. 

MItella,  101. 

Mites,  12, 118,  U9. 133. 

Mitra.88. 

Mocking  bird,  the,  348;  the  winter, 
349. 

Moles,  the,  473. 

Moliia.  the.  of  Pliny,  91. 

Mollinesia.  314. 

Moliosca,  leading  characters  of  the. 
8 ;  brief  summary  of  the  classes  In- 
cluded under.  10;  wide  sense  in 
which  the  term  was  used  by  Lin 
nsus,  49.  50 ;  Cuvier  the  first  to  use 
the  term  in  its  modem  sense,  50. 

Molorchus.  163. 

Molossns.  476. 

Molothnn  pecoris,  355. 

MomotlnsB,  333;  momotus  braallien* 
sis,  ib. 

Monacanthns,  331. 

Mimas,  9 ;  M.  ieno,  33. 

Monasa  tranqullla  and  lencops,  333. 

Monedula.  172. 

Monitor  of  the  Nile,  the,  881. 

Monk,  the.  a  species  of  seal.  481. 

Monkeys,  the.  491-498. 

Monocerca.  9. 

Monodon  monoceros  and  microcepha« 
lu«.  429. 

Monomerosomata,  181. 

Monomiraria.  61. 

MonosUchil.  336. 

Monotremata,  15.  403. 

.Moon-fish,  the.  328 

Moor  buzsard,  the.  306. 

Moor  cock,  the,  376. 

Moose,  the,  450. 

Mordeilida,  150. 
More  pork.'*  a  bird  so  called,  320. 

Mormoop«,  4TO. 

MormyrldiB.  213. 

Morrhua,  900;  M.  vulgaris,  be.  218, 
219. 

Morse,  the,  433. 

Mosasaurus.  281.  282. 

Moschids,  448 ;  moschos  moschlferus, 
ib. 

Mosquitoes,  the.  192. 

Motaciillna.  341 ;  M.  boanila,  ib. 

Motella.  319. 

Mother  Carey's  chickens,  388. 


Mother  of  pearl,  50, 63. 

Moths.  178. 

Motmots.  the.  333. 

MoulTet.  the  Theatrum  Insectorum  of, 

the  eariiest  English  zoological  work. 

3. 
Moufllon.  the,  453. 
Mound  birds,  the,  370. 
Mouse,  the  meadow,  463. 
Mouth,  the,  of  insects,  strnctare  of. 

with  the  term«  applied  to  the  dlflTer- 

ent  parts  of.  137.  138. 
Mud  fish,  the,  235. 
Mud-hens,  the,  383. 
Mud-wasp,  the.  173. 
Mugll  albnla,  225;  mngilldc,  ib. 
Mule,  the.  444. 

Müller,  classification  of  fishes  accord- 
ing to,  203-305. 
Mnlleria,  72. 
Mullet,  the,  223,  235. 
Mullus,  223. 
Mulu«,  444. 
Mnrex,  86. 
Munenidae,  207. 
Murldm.  461 ;  murina.  463,  464 
Mus.  15;    M.  mnsculus,  rattus,  be, 

464.465. 
Mnsca.  194 ;  muscid».  Ib. 
Muiclcaiia  grisole.  albicollis.  be.  346. 
Muscicaplde.  344 ;  mn^icapintc,  346. 
Muscovy  duck,  the.  386 
Musk,  the,  448. 
Musk  ox.  the,  454. 
Musk  rat.  the,  463. 
Musophaga  vioiacea,  360;  musoph.i- 

gidas,  ib. 
Mussel,  the  common.  66 ;  method  of 

cooking,  and  remedy  for  daageroui 

symptoms  arising  from  eatine.  ib. 
Mustela.  15,  485 ;  mnsteiidae,  485. 
Mustelini.  241 ;  mustelus.  ib. 
Mutilla.  174 ;  mutlllidie.  ib. 
Mya  arenaria,  bc^  58. 
Mycetophagidaa.  155. 
Mycetophlla.  193. 
Mycctopus,  6S. 
Mjrcetns,  495. 
Mycteria  americana,  380. 
Mydaus.  486.  494. 
Mygale,    128,   474;    niygalldae,    be, 

128. 
Myldee.  58. 

Myllobatinl,  343 ;  myllobntis,  lb 
Mylodon,  409 ;  M.  darwinil  and  harla- 

ni,  ib. 
Myodes  hndsonius,  463. 
Myopotamu«.  459. 
Myoxina.  466 ;  myoxus,  486.  467. 
Myriapoda,  13. 130. 
Myrmecobins  iasciatns,  417. 
Myrmecophagid».  405,  406. 
Myrmeleon,  168;  myrmeieonida?.  ib. 
Myrmica  domestica  and  kirbii,  174. 
Mysisldae,  116. 
MjTstromys.  464. 
Mytllidse,  66 ;  mytllus.  ib. 
Myxine  glutinoia.  306. 
Myxinoidel.  306. 
Myzomelin«,  330. 

Nacre,  or  mother  of  peari,  50,  63. 

Nala  tripudians,  367. 

Nais.  98. 

Names,  carelessness  In  the  applica- 
tion of,  by  the  older  eniomoioglsta, 
132. 

Narwhales,  439. 

Nassa,  86. 

Nasua  rufk,  483. 

Natatore«,  394. 

Natica.  89.      • 

Nauclems  fhrcatns,  306. 

Naucoris  cimlcoides.  137. 

Naucrates  ductor,  337. 

Nautilid».  94. 

Nautilus,  the,  of  the  ancients,  93  ;  N. 
pompilins.  be.  94. 

Nayades.  the.  of  Lamarck,  67. 

Necrobia,  158 

Necrophagn,  154. 

Necrophoms.  149. 155. 

Nectarineadc,  327;  nectarinia  sonega- 
lensis,  be,  327.  338. 

Necturu«  bteralis,  macnlatos,  and 
punctatus,  353. 
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Nelomjrt,  480. 

Nematobrenehlft,  82. 

NeroatQ*«,  171. 

Nemertes,  10,  49 ;  nemertld».  49. 

Nemeaia,  1^ 

Neophrin».  997. 

Neotoma,  464 ;  N.  fluridana  and  drum 

mondii.  465. 
Nephrosteon,  4S4. 
Nepa  cinerea,  187 ;  iiepldie,  ib. 
Nereid»,  99 ;  nereis,  Ib. 
NeriUna.  86. 
Nerocilinc  1]S. 

Nesarnak  ur  nisamak,  the,  of  Green- 
land. 436. 
Nesokia,  464. 
Nessia.  S72. 

Neumptera,  13,  143,  166. 
Newmttn,  names  npplled  by,  to  the 

seinnents  of  heteromorphic  larve. 

134. 
Night  hawks,  the.  319,  323. 
NUhtingale.  the.  335,  336. 
Nirmidee,  147. 
Nitidiilidw.  155. 
Noctillo,  476. 
NoctuidsB.  J  80. 
Nomada,  176. 
NoroenciHtor  ZoologicaSt  of  Agassiz, 

great  utility  of,  74. 
NotHcanthidB,  335;  notacanthus  na- 

sns.  ib. 
Notamii,  54. 

Nntaspis,  the,  of  Hermann.  132. 
NotidHui.  243;  notidanu^,  343. 
Notodonta  cnmelina  and  zicznc.  181. 
Notnnecta  glauca,  187;  notonectid», 

ib. 
Notophthalmns.  254. 
Nototherium.  414. 
Notoxidae.  159. 
Notnrui.  216. 

Nncifrtga  caryocatactes,  35S. 
Nncleobranctiia,  78. 
Nucula,  67. 
Nudibranchia,  78. 
Nudibrancbiata.  10. 
Nnmenius  longirostris,  borealis,  4cc, 

381. 
N  urn  Ida  meleafris.  374. 
Nummuliies,  explanation  of  the  term, 

76. 
Nutcrackers,  the,  352. 
Nuthatches,  the.  332. 
Nyctnloldea,  183. 
Nyctea  nivea,  310,  314. 
NycteriblMie.  196. 
Nycterls,  477. 
Nyctlblus.  330. 
Nycilceju^.  478. 
Nyciiiiomns,  476. 
Kvctipithecns.  494. 
N'yctnphilns,  477,  478. 
Nymphucea,  74. 
Nymphalid».  184. 
Nymphon,    113,   121 ;    nympbonid». 

121. 
Nyssa  timlda,  139. 

Ocelot,  the.  491. 

Octocera,  92. 

Octodon.  459 ;  nctodontlna».  4.W. 

Octnpoda,  92 ;  oclopas,  II,  93. 

Ocullna  virginea   and  gemmaaeens, 

38. 
Ocypoda,  1 17 ;  O.  arenaria,  1 18 ;  ocypo- 

dinie.  117. 
Odonestis  potatoria,  181. 
Odonkispldlnl,  3431 
Odontophorina).    375 ;    odonlnphorns 

Tirginianus,  ib. 
Oedemeride.  159  * 

CEdicnemin»,  378;  ODdlcnemus  cre(d- 

tans,  ih. 
GBdIpoda  cnrDÜna.  stridola,  Jic,  169. 
(Edipus,  35^ 

GB^tridaB.  195;  ostmn  bovis.  ^.,  ib. 
Oidemia  velvetina,  per^plcellata,  Ate, 

386. 
Ollva,  50,83 
Omaliides,  155. 
Onimatostergus,  464. 
Oncideres  cingnlatus,  161. 
OniscidsB,  113  ;  onisciu,  12,  113. 
Onychodaetylus,  256. 
Onyehogaiea,  413. 
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Onychoieuthf«.  93.  94. 

Opereularia  articiil.tta,  24. 

Ophiilli.  14.  363. 

Ophldidn.  318;  ophidinm.  ib. 

Ophiocephalns  striains,  235. 

Ophiodes,  273. 

Ophiolepi^,  39 ;  ophfnra,  ib. 

OphinUigy,  or  a  systemntlc  arrange- 
ment of  the  nphldin,  363. 

Ophiomoruw.  273. 

Ophiophthalrol.  273. 

Ophiosaurus,  374. 

Ophisaum^,  14. 

Opisthocomus  cristatns,  300 

Oplotherlum.  435. 

Opossum,  the  pigmy  flying,  415 ;  opos- 
sums, the,  418.419. 

Orang  ontanfr.  tlie.  497. 

Orca  cniiimunis,  437. 

Orchestia.  114. 

Grellster  turritns.  39. 

Oreotrochllus,  338. 

Orgya  antiqua  and  fascilena,  181. 

Orib-itidse.  123. 

Orioles,  the.  343 ;  the  American,  354. 

Orlollnie.  343;  oriole  galbnia,  fcc. 
343.  344. 

Oriftmol«»gy,  or  the  application  of 
names  to  or^n«,  133. 

Omithopterus.  1?3. 

Ornithorhynchide,  404 ;  omlthorbyn- 
chns,  15. 

Orthagorlscn^.  14,  332. 

Orthocerl,  161. 

Orthoptera,  13.  143,  163,  253. 

Ortolan,  the.  358 

OrtygiHnetra  &-trolin%  janiaieensb, 
ate,  383. 

Orycteropodide.  408 ;  orycleropn^,  Ih. 

Orycte^  nasiciirnis,  149,  17.'). 

Oryx.  4.>l. 

Oicanls.  194 

Osmeru«,  211 ;  O.  viridescens,  212. 

0"iteode«m'»,  58. 

0<teopera  plalrcnphala.  460. 

O^tracioiiidiB.  331. 

Ostmeod^,  lOS. 

Östren.  10.  61 ;  ostreldie.  61. 

0<triches,  the.  376. 377. 

Otnria  urslnn  and  jubata,  481. 

OtinsB.  377. 

OtiM,  J5 ;  O.  tarda  and  teirox,  377. 

OukIus  24.1. 

Otniicnus  seneralensis.  493. 

OtolithuH  regnlis,  199.  223. 

Otsego  baas,  th<>,  213. 

Otter«,  the.  4"«. 

(.Uns  15:  O.  wils4>ntanusandbmchyo- 
tn<i.31l. 

Ouitfga.  the.  444. 

OuUiitls,  494 

<1urapteryx  samhncarla,  180. 

Onzel.  the  ring.  3«. 

Oven  binis,  the,  331. 

Ovib«M  mosehatut.  454. 

Ovis  ammnn,  nries,  frc,  453. 

Ovovlvlpara,  401. 

Ovula,  »3. 

Owls,  the.  309-315. 

Oxen.  the.  453.  4.54. 

Oxygomphius.  474. 

Oxylophus  gland  irius,  368. 

Oxymycierus.  464. 

Oxypteru^.  427. 

Oxyrhlna,  242.  243. 

Oxystnmes,  117. 

Oxytelides.  155. 

Oxyuris  vermicniaris.  47. 

Oyster,  the,  61 ;  art  of  breeding»  08. 

Oyster-catchers,  the,  379. 

PachycephalinsB.  347. 

Pachydennita  15,  434. 

Piichyodon,  481. 

Pachysom?»,  478. 

Pachyiherlum,  403. 

INco.  the.  447. 

Pscilopuda.  104. 

P(igrn<*  argyrops,  234. 

P.iguridsB,  ll5;  pagums,  lb. 

pHiaecyon,  494. 

PaloBnion,  116;  palnmonidB,  Ice.,  lb. 

Palnocyon,  487. 

PHlnog»le.  485. 

Paleomephitl^,  486. 

Pal»oiberyx,  450. 


Palsomys,  408. 

Palnoniscus,  237. 

Palieornis  torquatas,  361;  P.  ; 

dri.  «cc  303. 
Paleoviuros,  282. 
Palsempalax,  474. 

Palasniherld«,  437 ;  pnlsoUwrtaB,  Ih. 
Palamedea    comala,     3S3;    pala— 

deiilee.  lb. 
Palinurine.  116;  pallavnu,  Ol 
Palliobranchiata,  55. 
Palmipedes,  15. 
Palmyra,  99. 
Palplcornia.  154. 
Palndlna,  83. 
Panda,  483 
P^ndlon,  305. 

Pandora,  59  ^  pandorld«,  ib. 
Pangolins,  the.  405. 
Panop»!  arctlca.  SO. 
Pannrpi,  168;  paoorplde,  lb. 
Panther,  the.  fi^l. 
Papllio.    179,    183,  184;    papahwidc; 

183.184 
Pnpio,  496. 
Partcephalopbora,  the,  nf  Blalaiilto, 

75. 
Paradise  birds,  the.  937. 
Paradlselne,    337;    puwUmm,    iMior 

and  minor,  &e.,  lb. 
Paradnxums,  487. 
Paramecium  compreMom,  35. 
Pnrasita,  13. 143,  14& 
Parenehymata.  10,  45. 
Pirdalotus  puctatns,  347. 
P  irine,  339 ;  pams  bicolor,  Ibc^  3M, 

340. 
Parisita,  conftisioB  In  tbe  urn  of  fht 

term.  111. 
P<irnid8B.  154. 

Paira  Jacana  and  indlcm,  383. 
PnrrinflB,  382. 
Pnrrou,  the,  361.  3^ 
Parthenopiln«,  118. 
Pnrtrldges.  the.  374,  375. 
Passalan  cornntns,  156. 
Passeies,  15,  294.  315. 
Pastor  meeus.  354. 
Patella.  81 ;  pntellide,  ib. 
Patira,  the,  441. 
Putras,  the.  497. 
Paussldfe.  155. 
Pavo  cristatus,  JcCn  371; 

Ib. 
Peacocks,  the,  371. 
Pearl!«,  whence  deriTed.  i 

qnalities  of,  63 ;  artificial.  64 ;  frim- 

cipnl  fisheries  (ur,  lb.;   desrrfpllaa 

of  the  manner  of  ftsUa«  Cor,  H 

65. 
Peccnrle«,  the.  441. 
Pecten,  40.  62;   P.  pleuoaecte«,  J»> 

cobeus,  lur..  63. 
Pectinibranchia,  83. 
Pectinidc.  02. 
Pectnncnlus,  67. 
Pedeies  capensis,  406. 
Pedlcellaria,  17. 
Pedleellata,  10 

Pedlcniide.  146;  pedlcalaa,  IS,  14iL 
Pegasus,  232.  233. 
Peian.  the,  485. 
Pelagns,  481. 
Pelamis,  268. 
Pefairoys,386. 

Pelecanid«,  389 ;  pelecaatB«.  3 
Pelecaniis,  15 ;  P.  nmirirni 

^c.,  390. 
Pelednus,  171. 
Pelicans,  the,  390. 
PiBlk>on,3eQ. 
Pelobates  foacoa,  390. 
P«lAp«ns  fiavfpes,  I73L 
Peonln«,  116. 
PeDeelllns  peneeUhn.  17. 
Penelope  crtstata,  319; 

Ib. 

Pengoln«,  the,  388. 
Pennainla    fraanlon,    Ibc    36;   P. 

grlsea,  37 ;  peanatvMa,  36. 
Pentacrlnus  aaCeria  nad  eoiupw ■■.  38. 
Pentanera,  vmrinas  dhrialoM  t€  the. 

by  Macleay,  Westwood,  aad  L»- 

treiUe.  151.  lA 
Pentaimna,  189. 
Penimekw,  410 ;  pewnwiy»,  Ow 
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Perca  flmrlattUt  and  flaTetcens.  290 ; 
percid«,  ib. 

Pereh,  the,  230 ;  the  climbing,  an  In- 
dian species,  235. 

Perclval,  Capt.,  description  of  the 
pearl  fUheries  of  Ceylon   by,  64, 

PercopsldflB,  213 ;  percopsis,  212. 
Perdiclnffi.  374 ;  perdix  rabm  and  ci- 
nerea, lb. 
Peripatid».  99. 
Peri  pains,  99,  100. 
Peristnmata.  H9. 
Peru  blcaudata,    167;    perUdc,    166, 

167. 
Pema,  63. 

Pernis  apivorus.  306. 
Perngnathns.  461,  462. 
Pemmeles,  261. 
Petalncem,  156. 
Peinurhta.  415. 
PetHnras,  415. 
Petrels,  the.  .188. 
Petromys,  459 
PeinHnyxon,    13;   P.   flnviatilU   and 

nmertcanns,  207. 
PetromyxontidsB,  206. 
Pfjwee,  the.  or  pewit,  a  species  of  fly- 
catcher. 345. 
Pezoporinn,  361 ;  poxoponis  formosos, 

Ib. 
PhacochaBm^.  442. 
Ph»nle<>pierin8B.  384;  phienicoptems 

ruber.  384. 
Phenicura  ruticilla  and  sncclcn,  337. 
Phaeton  »thereiu,  389;   phsetoninas, 

lb. 
Philtena,  179 
Phiiltngers,  the,  414;  the  flylap,  or 

petanrn«.  415. 
Ph  .langiidiB.  125. 
PhaUngista,  414,  415 ;  phalangistldaa. 

414. 
Phnlanglnm,  125. 
Phnlaropes,  the,  382. 
PhaUmplne,  382. 
Phalaropns   hyperboreiu    and    Wil 

•onl,  382. 
Phalerim  388. 
Phaneroglossa,  2S7. 
PharyngofnathI,  204.  217. 
PhaHcogaJe,  417 ;  P.  melas,  penlelllata, 

Itcib. 
Phascnlnrcto«  rinerens,  414. 
Phascnlomyld»,    414 ;     phascolotnys 

wombat.  Ice,  Ib. 
Phnscniotherlum.  412.  419 
Phnsianidc,    370;    phnsianino,  372; 

phtsianas    coichlcus,    plctns,   and 

nycihemerus.  ib. 
Phasmid«,  164. 
Pheasants,  the,  370-372,  374. 
Phiihydria.  154. 
Phillln.ld«.  77 
Philo<lcndrsB.  460. 
PhiliigaeaB,  460. 
Philomela   Insclnia,  335;    P.   roijor. 

337. 
Phllyra,  117. 
Phl(Boroys.  464. 
Plilogophora  iiieticnioaa,  1^1. 
Phoca,  15;  P.  vltulina,  4^;  P.  lepto 

nix,  munacha,  Itc.,  481;  plv)cid8B, 

4^. 
PhoraBna  eommnnU,  aroerleana,  ttc, 

427. 
Phncide.  ability   of  the,  to  remain 

under  water  a  long  time,  66. 
Phocodoii.  481. 
PhfBnicnptems,  15. 
Pholudid»,  50. 
Phnladomya,  50. 
Pholas.  59 
PhoUs,  230. 
PhonjrgnnilnaB.  390. 
PhrvtaneldaBi  168. 
Phrynaglnssa.  257. 2160. 
Phrynlda.  126. 
Phrynosoini.  278. 
Phrynus,  126. 
Phihirins,  147. 
Phyeli  nroerieanos,  210. 
Phyllidiid«.  80. 
Phyllidinm,  10. 
Phyiliro«,  77. 
PhyUiiim  tleeUbliBm,  164. 


Phyllodactyln,  281. 

Phyiiodooe,  99. 

Phyllomys,  460. 

Phyllophora,  107. 

Phyllopiida,  109. 

Phyilornis,  331. 

Phylloaoma,  114. 

PbyilosioHia.  4T7. 

Phyllorus,  281. 

Phywi,  90. 

Ph>-taiia  physalis,  30. 

Physeter     niicrucephalus,     catodon, 

«tc.  423,  424;  P.  bldens  aowerbyl, 

428. 
Physid».  90. 
Physograda,  30 
Phytocoris,  189. 
Phytophaga,  160,  162. 
Phylotoma  silens,  Ibc^  350 ;  phytoto- 

mlnee.  lb. 
Pica,  15;  P.  caudata,  hndfonico,  4tc., 

352. 
PIcidie.  363;  picas,   15;   P.  villnens. 

pubescens,  Jtc^  ib. 
Pigeons,     the.     367-309 ;     Immense 

flights  of  wild   piveons,   :^;    the 

caiie  pigeon,  a    specie«   uf  petrel, 

389. 
Pilcafl.  the,  456. 
Pike,  the,  longevity  of,  200. 
Pikes.  th<i,  213. 
Pilot- fiih,  the,  curious  propensity  of, 

227. 
Pimeliidffi.  IfiO. 
Pimelodus,    190.   216;   P.  cyclopam, 

217. 
Pinna,  68,  67. 
Pinnipeili  1.  480. 
Pinnothpre«  o<ireum,  117;  plnnothe- 

rinn,  lb. 
Piophiia  c^sei  an*!  p^tislonK  li'^* 
Pipa  americann.  260. 
Pipe  Ash.  the.  232. 
Piper,  the.  222. 
Plpilo  erythmphthalmi.  357. 
Plora  cauditi,   niel  tiiocephala,   4tc., 

Piprinie.  347. 

Pisce«,  their  chief  chamcterl«tlcs  and 
orders,  13;  divided  Into  carlili- 
ginous  or  chondropterygeons  xnd  us- 
•eou-t,  13,  14 ;  their  structure  and 
Ainctions.  197-20:) ;  their  prc»iiflc  na- 
ture. 199.2(111;  I  heir  loncevity.  200 ; 
their  classilicHtion  according  to  Ar- 
ledi.  LinnKUi.  Cnvler,  A;jas8iz,  and 
Müller,  200-205. 

Pisidinm,  73 

Pi  thee  heir,  464. 

PItheclH,  495. 

PlihecUH  satyru«,  497. 

Pitti  brechynra  ami  cyanura,  341. 

Placentalii,  399.  400. 

Plachobranchidie,  80. 

Plac4>ids.  202. 

Placnnida».  61. 

Plag lodontia,  45Q. 

Plaglostomes.  231. 

PiHgioetonii,  2ii5.  240. 

Plagusia,  220. 

Planarla  cornuta  and  gracilis,  46 ; 
planariidaB,  ib. 

Planaxis,  83. 

Ptanidte.  219. 

Pianorbis,  90;  P.  eomnarictis,  60 ;  P. 
bicarinntus.  89. 

Plant  lice.  186 

Plantain  eaters,  the,  360. 

Plantcutters,  the,  350 

Plantigrada,  482. 

Planularia  falcata.  27. 

Plat-ilea  lencorrhodia.  .180. 

Plauinista  gangetics,  420. 

Plateneaunu.  285. 

Platessaflesns  and  ilmanda,  219. 

Platnras  laticandatus.  967. 

Platycercus  viridis,  302. 

Phtydaclyla,  280. 

Platydactyliu  mnralis  and  gnttatus, 
280. 

Piatvgonus,  4.17. 

Pintyunyx.  409 ;  P.  cavieri  and  minn- 
tns,  410. 

Platyphyllnm  concavnm,  165. 

Plecocos  thnoriensis,  leeontü,  Ice., 
477. 


Pleefognattai,  14, 902, 904. 231. 

Plectrophanes  nivalis,  lapponlciu,  he^ 
358. 

Pleiodon.  71. 

Pleodontes,  270. 

Plesio«anra%  14, 284. 

Plestiodon  fasclatos,  americanui,  and 
aldrovandii,  273. 

Ptethodon,  255. 

Plearobmnehid«,80;  ptenrobranchok, 
Ib. 

Pteurodelet,  256,  288. 

Plenrodontet,  277. 

Pleuronectes,  14, 

Pleuronectidie,  218,  219. 

Plenrosanras,  283. 

Pleurotoma,  86. 

Pliny  the  elder,  his  work  on  natural 
history,  2. 

PloceinsB,  355 ;  ploceiu  oryx  and  Ignl- 
color.  ib. 

Plotinie.  390. 

Plotiis  anhinga.  300. 

Plovers,  the.  378. 

Plnmatetla,  54. 

Plumed  birds,  the,  haUts  and  his- 
tory of,  entlrelv  unknown,  326. 

Plumularla  angulosa,  27. 

Piusia  triplasla  and  gamma,  181. 

PIntella,  179. 

Pnenmonobranchia,  89. 

Pocirilocera  morbiHosa.  165. 

Pochard,  the,  or  red-beaded  duck« 
386. 

Pocillopora  polymorpha,  36. 

Podagerinn,  320. 

Podiirgin»,  320;  podargut  cinerea«, 
ib. 

PodlcepinaB,  387. 

Pudicep%  15;  P.  cristaciu,  comatiis, 
dec,  387. 

Podosomnta,  120. 

Polora,  145. 

Podarids,  145. 

PfBcilucampa  populi,  181. 

PcBcilopoda.  12,  HI. 

Pogonlas  chromis,  199;  P.  fasciattn. 
224  ;  P.  sulciroetrU,  363. 

Polecat,  the,  485. 

Poiia  ohi,  180. 

Pollstes,  176. 

Pollack,  the,  219. 

Poliicipes,  101. 

Polylnrin»,  305. 

Pidyborolde«.  300. 

Polyltorus,  306 ;  P.  braziliensis,  309. 

PolydesmldflB.  131. 

Polyergus,  175. 

Polygasirica.  0 :  doubts  as  to  the  cor- 
rectness of  Ehrenberg's  view  of  the 
structure  of,  19,  20. 

Polyroerosomata,  126. 

Poiyo«lon,  238. 

Polyommattts,  183, 184. 

Polyid,  9;  description  of  the  habits  of 
some  of  the  polypes,  53. 

Polypiaria  infondlbolati  and  hlppocra* 
pla.54. 

Poiyplectron  ehlniuls,  372. 

Pulypterus,  234, 935. 

Polypu«,  the,  of  the  nndents, 
92. 

Polythalamla,  75;  general  stmctnre 
and  abundance  of;  76 ;  conaplenoas 
in  a  fossil  coLdition,  ib. ;  classifica- 
tion of,  75,  77. 

Polyxenidie,  131. 

PolyzooidfB.  131. 

PuniaUibranchia,  81. 

Pouiotis,  221. 

Pompilus,  173. 

Pontia  cardnmlnes,  184. 

PoreeilaninaB,  115. 

PorcellWs  113. 

P«>rcupines,  the,  400. 

Porcus,  442. 

Porgee,  the.  84. 

Porifera,  the,  a  name  applied  byOmat 
to  the  sponges,  16. 

Porites  porites,  95. 

PoriUd»,  36. 

Porphyrio  hyacinthlnns,  383. 

Porplta,  30. 

Porpoises,  the,  427. 

Portuguese  man  of  war,  the,  80. 

PurtOAiiuD,  I1& 

9^ 
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Pounm,  the.  15. 

Pot^niohippus,  436. 

PotamoUierium,  486. 

Poioroo,  the.  413. 

P.itln,  the,  4d4. 

P.iuliie.  derivation  of  the  French  term. 

92. 
Power  end.  the,  319. 
Prttdnnea,  170. 
Prairie  dn«.  the.  469,  47a 
Prairie  hen.  the.  376. 
Pratinrnles,  the,  37d. 
PreAliytis,  497 
Priricera,  156. 
PriiMlon,  407. 
Prionid»,  161. 
PriontNlon  obHcnmi,  341. 
Prlonotu*,  238. 
Priniiu«.  102. 
Prl5Udlnl.  949. 
Pri^tiK.  343. 343. 
Pristiuru-«,  341. 
ProlHMciilea,  15. 
Prol>o^idians.  the,  438. 
Procellaria,  15 :  P.  capensis,  389 ;  pro- 

cell.trida».  388. 
PrucUitrapId»,  173. 
Pnicyon.  483. 
Prncynnidffi.  483. 
Pntgne  purpurea,  317. 
Pmslmiw.  493. 
Proteios.  490. 
Pntieus,  a  genus  of  Infunoria,  de»crip- 

tlun  of  the.  18 ;  proteus  diffluens, 

34 ;  P.  nnguinos,  351. 
Proiochwrus,  44<). 
Protoplthecn^,  495. 
Protoptori,  305. 
Proti»pteru«  annecteo%  339. 
ProixxoM,  a  name  sometluies  given  to 

lnfu5oria,  18. 
Psnmiiiomyt,  464. 
P^nmrnophl«  flaf^Uiformis,  370. 
Pselaphidie,  163. 
Pitelnphides,  155. 
P4entliiCHrclnas  gigas,  118. 
Pietiditclilrus.  415. 
Pneuilndon.  the,  of  Gonld,  70. 
Psciidopus,  374. 
Pieiidostoina  bursarlos  and  talpoidea, 

46^. 
Pseudotriton,  355. 
Pdttacidn.  361. 
PsIttMcinte,  363. 
Ptfittncus,  15 ;  P.  erythacns,  4cc.  363, 

363. 
Ptfocide.  166,  167. 
Psophia  crepitana,   379;    peophinie. 

lb 
P-tophndes  crepitans,  331. 
Psychoda,  193. 
Piyllldfe.  186. 
PtHriiilgins,  the,  370. 
Pienicera,  87. 
Pterocles  blclnctos  and  alchata,  376 ; 

pterticlin».  ib. 
Pter'Klnctylus.  934. 
Pienidon,  419. 
PicrntrloMUK  aracari,  361. 
Pteromys,  378;  P.  volncelia,  488. 
PierophnridsB.  179;  pterophom«  pen- 

tndHCtylus.  ib. 
Pieropod»,  II,  77. 
Ptcmpodidie.  479;    pteropos,  15;    P 

vulgaris,  ib. 
Plerosuurll,  384. 
Piernxfiniid»,  78. 
Ptoroiracheid»,  78. 
Ptilonoi'Us,  36:). 
I'lllonorhynchinse,  353;  ptilonorhyn- 

chu4  niton«,  4cc.,  ib. 
PtJota.  the,  or  winged  insects,  of  Arls- 

toile.  95.  131. 
Pilnidte,  158. 
Ptychopleure«,  374. 
Ply«Mlnctyla,  381. 
PiyodHciylus,  14. 
FulTbirds,  the. 383. 
PnAn,  the,  387. 
Pulex.  13 ;  P.  irritans  and  penetrant*, 

148. 
Pulmimaria,  13,  130. 
Puimouata,  10. 
Pulwonigrada,  38,  30. 
Puma,  the,  491. 
Pumpkin-saed,  981. 
960 


Pupa  state  of  Insects,  general  obser- 
vations on  the,  134,  135;  exter- 
umI  appenrance  uf  the  pupe,  135. 

Pnpipara,  106. 

Pupivt>ra.  170. 

Purpnri  iapillns,  86 

Purpuridte.  S6. 

Pnturius,  485. 

Pycnodonies,  335. 

Pycnngonidse,  131 ;  pycnogonnm,  113, 
130,  131. 

Pycnonotlo».  344. 

Pycnonotns  Jncosus,  344. 

Pygsra  bacephnla,  181. 

Pygnieodon,  430. 

PymiidiB.  180. 

Pyramiden  u  86. 

Pyraihidellidae,  86. 

Pyranga  rubra,  tte.,  350 

Pyrgom«,  103. 

Pyrochroa,  159. 

Pyrochn»ldiB.  150. 

Pymderus  scntatus,  3S3. 

PyrmouiH,  55. 

Pyrrbocoracinse,  353 ;  pyrrhocorax  al- 
pinus,  ib. 

Pyrrhorori«  npterus,  189. 

Pyrrhula  eumpea,  350;  pyrrholinc 
358. 

Pvihon.  369. 

Pyxis,  387. 

Quidnimana.  15,  491. 

QutiiU.  the,  375. 

Uiicrula     rubricullis    and    militaris, 

341. 
Qiierulin».  344 
Ciui8caline,354;  quiscalos  versicolor, 

4tc.,ib. 

RalibiU,  the.  456. 

Racers,  a  species  of  snake  so  ealled, 
369. 

Racoons,  the,  483. 

Radiata,  the,  why  so  called,  8 ;  brief 
summary  of  the  classes  included 
under,  9,  10;  all  forms  in  which 
radiated  strnctnre  is  evident  in- 
cluded under,  95;  included  by 
Cnvter  under  the  zoophyta,  ib. ; 
divided  into  three  class««— Colente- 
rata,  Zoophyta,  and  Eehinodermata, 
ib. 

Raflnesque,  the  genot  looeosiUa  in- 
stltnt«Mlby,70. 

Raia.343. 

Raiad»,  340.  943. 

Ralls,  the,  383. 

RaJIni,  343. 

Raltid».  383. 

R%llns,  15;  R.  aqnatlcns,  crez,  Jtc, 
383. 

Ramphastid«,  361. 

Rnniphaslos  erythrorhynchoa,  6lc^ 
361. 

R^na,  14,  358. 

Rnnatra  linearis,  187. 

RanidsB,  957. 

Raninn,  115. 

Rnninldie,  115. 

Raphidia,  168. 

Raphidiidn,  168. 

Raptores.  993. 

Rasores,394. 

Rat- kangaroo,  th«,  413. 

Ratel,  the.  484. 

Ratelns,  484. 

RaU,  the,  461-465,  468. 

Rattlesnake,  the,  960. 

Ravens,  the.  351. 

Rays.  the.  940 

Recurvirostra  avoeelta,  Ju^  351;  re- 
curvlmstrin»,  ib. 

Red  birds,  the,  350. 

Red  flsh,  the.  334 

Redstarts,  the,  337;  the  American. 
346. 

RednvlldsB.  188. 

Redwing,  the,  343. 

Rcgulns  auricapiiins,  337. 

Reindeer,  the.  45». 

Reithrodon.  4Ü4. 

Reptiles,  chief  cbaracteristles  and  or- 
ders of,  14. 

Reptilia,  chief  charmcteristics  and 
orders  oC,  14;  clrcalaUon   of  the 


blood  in,  344;  respintbM  ct,  ih.; 
eflect  of  temperature  on,  945;  rudi- 
mentary limbs  oC  lb  ;  particuUrs 
res|iectfng  the  anatomical  stmetme 
of,  345-347;  hybernatkn  oC  948; 
fecundity  uf,  lb. ;  distinguishing  fea- 
tures of  the  reptilia  nnda,  949; 
principal  deferences  between  th» 
reptilia  nnda  and  the  repüUa  squa- 
ma ta,  861,303. 

Republican  swallow,  the.  curious  fea> 
tnre  in  the  history  oi;  318. 

Retepora,  54. 

ReUculata,  100. 

Rhea  americana  and  darwinll,  377. 

Rhinatrema,  961. 

Rhincophora.  160. 

Rhinobatinl,  349. 

Rhinoceros,  436;  rhlnocerotUte,  431, 
437. 

Rhinndontini,  943. 

Rhinolophns  ferrum  equlnum,  477. 

Rhiniipoma.  478. 

Rhinoptera,  343. 

Rhipipten,  143.  189. 

Rhixodontes.  388. 

Rhizomys.  401. 

RhiEoprida,  75. 

RhiKotnigus,  157. 

Rhombus  maximus  and  vnlgarii, 
390. 

Rhopalocera,  179. 183. 

Rbyncholites,   the  fossils   so  called, 

Rhynchosaurus,  389. 

Rhynchota.  184. 185. 

Ringdove,  the,  368. 

Riparii,  188. 

Robin,  the  American,  or  comaioB  mi* 

gratory  thrush,  343. 
Robins,  the,  337. 
Ruck-flsh.  the.  »1. 
Rodentia,  15.  455. 
Roebuck,  the.  449. 
R«»llers.  the,  331. 
Rondeletius,   author  of  a  work  ou 

ichthyology.  9. 
Rook,  the,  si». 
Rorqual,  the,  431. 
Rise  fish,  the,  983. 
Roateliaria  rectirostris,  87. 
Rostramus  hamatus,  300. 
RostriU,  935. 
Rot.  the.  in  sheep,  eansod  by  a  apedac 

of  trematoda,  40. 
Rotatoria.  104. 
Rotifer  vulgaris,  95. 
Roüfera,  9, 104. 
Roussettes,  the.  479. 
Ruffe,  the,  933. 
RuMiinantia,  15,  445. 
Runners,  the.  378. 
Rupicapra,  453. 
Rupici>la  aurantia,347. 
RuteUd»,  150. 
Ryimphaga,  154. 155. 
Rytina.  433. 
Rytinid»,  433. 
Ryuena,  487. 

SabelU,  lOL 

SaMe,  the,  485. 

Saccomyina,  401. 

rHceomys,  401, 409. 

Saddleback,  the,  or  bUck-tednd  gull, 

389. 
Sagridn,  108. 

Sm>us,  the,  or  sapa^ou»,  495. 
Salamander,  the,  950,  9S8.  953.  SSfl. 
Salauandra,  14,  853,  950;    salamaB- 

drinsB.  961. 
Salda,  188. 
Salmo,  91 1 ;  salroonid».  lb ;  sahnonkr 

and  (krio,  Ib.;   S.  ibatlaalls,  uw- 

thystus,     confinls,    and    aiakssrii, 

918. 
Salmon,  the,  911, 919,  99L 
Snlp^  10,  55. 
Silpingid«.  190. 
8alt  water  trout,  the.  or  wuak  fish, 

933. 
Salticinap,  198;  laltlciit  fbrmicuiaa, 

199. 
Salvatnr,  970. 
SalvianLauthorofa  work«  ielith7<^ 

»ogy.9. 


Digitized  by 


Google 


IHSKZ  TO  ZOOLOOT. 


xiM 


Stadpipen,  the,  381,  S8SL 

eaperda^lOS. 

Saptueken,  the,  333, 303. 

Sapysa,  173. 

Barcophaga  camaria,  104. 

Sarcophilus  uniniis,  418. 

SHrcoptes.  131.  1S3;  8.  tcablal.  133; 

the  itch  supposed  to  be  occasioned 

by  different  species  of,  ib. 
Barcorampbioe,  398:  larcorajuphas, 

398.  39d. 
Sardine,  the.  308. 
Sardinella,  309. 
Sargttt  ovb,  334. 
San,  the  researches  of,  on  the  aca- 

lepbsB,  31;    the   scyphiitoma  and 

stroblla  of,  33. 
Sanria,  14.  371. 
Sanrlans.  fm^ll,  293. 
Sanroiilei,  335. 
Saurophis  tetnidactyla,  375. 
Saurophthalinoi,  3^ 
Saorotherinfe.  363. 
Sanms  roezicinas,  318.     • 
Saavegarde«.  376. 
Savigny,  discovery  of.  respoctlng  the 

antlla  of  the  batterfly,  13G. 
Saxicavide,  58. 
Saxicola  cBnnnthe.  337. 
Say.  de^icription  of  the  prairie  dog  by, 

400.  470. 
Sceeva  pyrastri,  194. 
Scalaria  clathrus,  83. 
Scalaris,  83. 
Scalops  nquitican,  473. 
Scnnsores.  15.  394,  361. 
Scaphidiid«.  155. 
Scaphiopus,  35S. 
Scaphirhynchtu,  338. 
ScarabsBidsb.  ^>S. 
Scarebaeos  hercnles,  140;  S.  tityas, 

157. 
Scanp,   the,  or   black- headed   dock. 

386. 
Scelidotheriam,  400. 
Scelntes.  373 
Sehixodon.  450. 
Schizothomx.  314. 
Scbcenherr,  divisions  of  the  rhinco- 

phnm  according  to,  160, 161. 
Sciaenidc  33.1. 
Sciaphila  literata.  180. 
Scincid».  871.  273. 
Sclncu^,  14 ;  S.  offleinnlls,  373. 
Sciurida».  46S. 
Sciurus,  15,  470-478. 
Sclerogenide,  3S3. 
Scotia.  173. 
Scniiid».  173. 
Scnliopteryx  llliatrlx,  181. 
Scolopacidv.  381 ;  scolopacin».  382. 
Scolnpax.  15 ;  S.  rattlcota,  383. 
Scolopendra,  13,  13*2 
ScoiopendridsB,  133. 
Scolytidte,  161. 
Scomber  vernalis,  grex,  colias,  Itc., 

835.  £». 
Scomberesocid«,  817. 
Scombrldaa.  the,  235. 
Scopelid»,  318 :  scopelos,  lb. 
Scorpena  scropha,  233. 
S^fplo,  theseorploB,  18, 118. 110, 186. 

Scorpionidie.  136. 

Scoter,  the,  386. 

Screamers,  the,  382. 

Scalpins.  ^3. 

ScateUem.  180. 

Scatellerid»,  180. 

Seutibranchia,  81. 

Scntibranchiata.  10. 

Seutigera  coleoptrata,  130 ;   scntlge- 

rldsB.  133. 
SeydmenidsB,  I5S. 
Scyllaride.  116 ;  scyUarln«,  ib. ;  scyl- 

bras,  lb. 
Seyllini.  841. 
ScylUodontini.  341. 
Scylllnm.  341. 

Scymnini,  343 ;  scymnos,  Ib. 
Seyphistoma,  33. 
Seabass,  the. 881. 
Sea-cat.  the.  or  weever,  or  wolf  flsh, 

983,830. 
Sea  cow,  438. 
8«ft  eowBOuiber«  48. 


.  or  sea-archlns,  40. 

Sea  elephant,  sea  lion,  or  sea  wolf, 
438,481. 

Sea-horse,  the.  833, 433. 

Sea  jellies,  0,  37. 

Sea-nettles,  0,  87. 

Sea-pigeons,  the,  388. 

Seal,  the,  15 ;  the  seals,  480.  481 ; 
length  of  time  which  they  can  re- 
main ander  water,  66. 

Sebastes  norvegiu«,  333. 

Secretary,  tlie.  300. 

Secarifera.  170. 

Segestria,  ISO. 

Selache,  348. 

Selachii.  13.  333,  839. 

Senwopithecas,  487. 

Sepia,  94 

Sepiidae.  94. 

Sep»  chalcides,  273. 

Serlalaria.  54. 

Seriea.  157. 

Sericain«  chrysoetpbalns,  344. 

Serolins,  113. 

Serpent-eater,  the  great,  309. 

Serpentaria<i.  309. 

Serpents,  the,  general  description  of 
the  anatomicHi  pecoiiarities  of,  361, 
363 ;  organs  of  motion  of.  363, 263 ;  the 

r Phenomena  of  reproduction  dlflTerent 
n  diffijrent  species.  363 ;  few  serpents 
found  in  a  uvmW  state,  ib. ;  scienti- 
fic exposlticin  of,  a  matter  of  consi 
derable  difficulty,  ib.;  antidotes  Ut 
the  bites  of,  364,  365 ;  onlv  two  ve- 
nomous specie«  in  the  middle  and 
northern  states,  367. 

Serpula.  100. 

SArpnlidas.  100. 

Serricornia,  157. 

Sertularia  abietina,  polyxonalls,  and 
operculata,  37. 

SertularidflB,  37. 

Sesia,  183 ;  S.  faclfnrmls,  183. 

Seiophaga     rutieilla,     mitrata,    Jdc., 

Shad  *  the,  300. 

Shark,  the,  13;  the  sharks,  840- 
343. 

Sheat  Osh.  the.  316. 

Sheep,  the.  453. 

Sheepshead,  the,  284;  the  three  tail- 
ed, 338. 

Sheldrake,  the  large,  or  merganser, 
387. 

Shell  lac.  obtained  from  a  species  of 
coccus,  186. 

Shells,  structure  of.  50 ;  bivalve,  uni- 
valve, and  8|»irai,  different  forms  of. 
and  technical  terras  applied  to.  51, 
53,  56.  57.  68:  the  sexes  among 
the  nnioninsB  dlstlngoishable  by  the, 
70 

Sheltopasik.  the,  275. 

Shovel  fish,  the,  838. 

Shoveller,  the,  386. 

Shrewmole.  the,  473;  the  shrews, 
lb. 

Shrikes,  the.  34a  340. 

SUiia  wiisoni,  33i. 

Sialid».  168. 

Siderotherium.  436. 

Sigaretida9,  88. 

Sigaretus.  88. 

Sigmodon.  464, 465. 

Silkworms,  the,  181. 

Sllphide,  155. 

Siiurid».  316. 

Silnrus  glanU,  310;  8.  electrleas. 
317. 

Silver  fish,  the.  315. 

Simla.  15 ;  S.  troglodytes,  407. 

Simf»  platyrrhinl.  494 ;  S.  catarrhini, 
496 ;  simidie.  lb. 

Siphneui.  464. 

Siphonaptera,  143. 

Siphonophorid»,  131. 

Siphoaops.  361. 

Siphonostoma.  104. 147. 

Sipuacnlidea.  ^  ^. 

Sipuncnlus,  10,  43. 

Si'^on  mexicanas  nad  BMmUtas, 
851. 

Siren.  353. 

SIrenidIa,  489. 

Slienoldel,  830. 


Slskia,  the,  3S7. 

Sitta.  15;  8.  europcBft,  333;  slttlo», 
338. 

Sivatheriom,  448. 

Skip  Jack,  the,  836,  887. 

Skippers,  194. 

Skunk,  the.  486. 

Skyhurk.  the,  358. 

Sloths,  the,  410. 

Slow  worm,  the,  873 ;  innocuous  na- 
ture of,  ib. 

Smelt,  the.  318. 

Smerinthus.  183. 

Smilodon.  400. 

Sminthu^  464. 

Snynthurus.  115. 

Snake  bird,  the,  300. 

Snakes,  the,  868;  the  black  snake, 
360,  370;  the  garter  snake,  green 
snake.  Itc.,  370. 

Snapper,  the.  333. 

Snapping  turtle,  the,  888,  889. 

Snipe  Aih.  the,  239. 

Snipes,  the.  383. 

Soliurlum,  85. 

Sninster,  39. 

Soldier  bug,  153. 

Sole,  the,  «0. 

Solea  vulgarts.  330. 

Solemyo.  58. 

Solemyidfl».  58. 

Solen,  loncosilla  supposed  to  be  a 
species  oL  59. 

SolenldsB.  50. 

Solifug».  133. 

Solipeda,  15. 

Solpugaj^lSS. 

Sorex,  473. 

SorlcidiB.  473. 

Soridia,  873. 

Sounds,  varioos,  emitted  by  Insects, 
140. 141. 

Spalacina,  464. 

Spalacodon.  473. 

SpabMopns.  450. 

Spalaz  typhlus,  464. 

Spanish  fly,  153. 

SparidsB,  384. 

Sparrow,  the  hedge,  339;  the  spar- 
rows. 355, 357. 

Sparrow  hawks,  the,  307. 

Spatangns,  41. 

Spatha,  71. 

Speierpes.  355. 

Speotho«.  487. 

Spermophila  crassirostrls,  350. 

Spermophilus.  400. 

SphaBridildaB,  154. 

Sphierlodactyla,  881. 

Hphnroma.  113. 

SpharomidfB,  113;  sphcromina9,  lb. 

Sphargi^  380 

SphezTdsB,  173. 

Spheniscinn.  388. 

Sphenodon,  410. 

SphingidsB.  188. 

Sphinx.  179,  183 ;  S.  pinastrl,  ligostri, 
convolvull,  4cc,  183. 

Sphynena  barracuda  and  spet.  323. 

Sphyma,  343 ;  8.  zyg»na  and  malletts, 
841. 

Splcullfera,  170. 

Spiders,  the,  18,  118,  186;  effecU  of 
the  poison  of,  much  exaggerated, 
187 ;  anatomy  and  method  uf  spin- 
ning of,  ib. ;  Tarioas  patterns  of  the 
webs  of.  ib.;  their  care  of  their 
cocoons,  138 :  food  of,  lb. ;  descrip- 
Uon  of  various  kinds  of,  188, 130. 

Spilornis.  305. 

Sptnax.  318.  343. 

Splaielni.  843. 

Spio  filicomis,  00. 

Spiracula  composlta  and  toUtaria, 
801. 

Spirula,  94 ;  sptniUda,  ib. 

SplxaOtus,  305. 

Spondylus,  03. 

Sponges,  uncertainty  whether  they 
belong  to  the  animal  or  vegetable 
kingdom.  0;  numerqus  species  and 
endless  (iirms  of,  10.  17;  growth, 
eontents,  and  Tarioas  genera  of, 
ib. 

Spoagla  officinalis.  10;  S.  nsltatissi- 
BMttobsslbrBils,  flstalaris,  Ju^  17. 
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SponfiBa    la« 
fltibflls,  17, 


laenstria,    flaTiatUit,   aod 


Spoonbills,  the,  38a 

8pm  t,  the,  309. 

Bpnril.  161. 

Bqaalidae.  340.  941. 

BqnalodoD.  4dl. 

Bqualiu,  1.1 

Sqaamipennes,  997. 

Sqnntlntni.  349. 

Squllla.  13.  114. 

SqalllidfB.  114. 

Squirrels,    the,   468-478;    the   flying 

•qpirrel,  278. 
8t  Cnthbert's  beads,  38. 
Staggers,  the,  in  oxen,  caased  by  a 

species  of  cystica,  44. 
StagB,  the,  450. 
Stang-Ashes,  medas»,  or  sea  nettles, 

«cc.,S7. 
Btaphylinlde«.  the.  l.tS. 
Starlings,  the.  353,  354. 
Steatornis,  390. 

Staenstrup,  description  of  the  niter- 
nation  of  generations  by,  31,   39; 

bit  observMtions  on  coryne,  33. 
Steganophthalmata,  98. 
Stellio,  14.  279. 
Stellonia  nibens,  39l 
Stemmatii.  the,  or  oeelU,  of  Insoct«, 

136.137. 
Stemnmtopa«,  481. 
Sienelylra.  159. 
Stenides,  15.*». 

Stenodactylus  gattatas,  981. 
Stenop«,  493. 
Stenopus,  116. 
Stenorhynchiis,  481. 
Stentor  mylleri,  94. 
Sterelmintha,  10. 
Sterna   hirando,  mlnnta,    Jcc,   389; 

sternlne,  ib. 
StemothflBfUs,  988. 
Stemoxi.  157. 
Stickleback,  the.  923. 
Stilts,  the.  381. 
Stingmys    or  sting-reet,   dangerous 

character  of,  943. 
Stinkpot,  tlie,  a  species  of  land  tor- 
toise, 9S9. 
Stizus.  179. 
Smmatopoda,  19,  114. 
Stomoxy».  13,  194. 
Stone  catn-th.  210. 
Stonechau.  the,  337. 
Storks,  the.  380. 
Stratiomydc.  193. 
Strationi)«,  193. 
Strepera  gr^tculina.  350. 
Strepomn.  84. 
Strepsiptera,  189. 
Strepfoüponriylus  983. 
Strigid»,  309-315. 
Strigin»,  311. 
Striped  baM,  the,  991. 
Strix  pratincola   and   flammea,  ^^ 

311. 
Stntbila,  39. 
Stronibldc,  87. 
HtrombnH,  10.  87. 
StnngyinceMs.  450. 
Strophilus.  70. 

Stnithlu,  15 ;  S.  cameltts.  377. 
ft  uihloness  294, 370. 
Btruthionidc  375;  Btrnthlooinae,  377. 
Sturceon.  1»;  the  sturgeons,  934. 
Sturiiines.  13. 
SturionldB.  338. 
Stnrnella  ludoviciana,  neglecta,  itc^ 

.<I54. 
StnrnidB,  353. 
Stumin«,  354 ;  stnrnns  Tnlgarls,  ^., 

ib. 
Sobbrachiata,  14. 
Sarkerx,  the,  916. 
Sucking-fi^h,  the,  290. 
SuctoriA,  13. 
Sugar-flsh,  146. 
Suid»,  15,  440. 
8nl«.    15;    8.    bassana  and    ftisca, 

391. 
Suleicolles.  163. 
Hun  biri^  or  grebe.  tlM,  387. 
San  birds,  the.  327. 
.^nnfish.  the,  921.  939. 
Sun-)>erch,  991. 
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Suricate,  the.  487. 

Sumia  alula,  310,  314 ;  sarnlnae, 
314 

Sns.  15 ;  8.  scropha,  domes  tlcn»,  Ac, 
441. 

Swainson,  cUssiflcation  of  birdt  ac- 
cording to,  993 ;  description  of  ham- 
ming birds  by,  328 ;  remarks  of,  on 
thefelida).490.491. 

Swallows,  the.  316-318 ;  the  great  aea 
svirallow,  3r^. 

Swans,  the,  385 

SwiAa.  the,  318. 

Swimming  bladder,  the,  of  fishes, 
198. 

Sword-biUa,  the,  338. 

Swoniflsh.  14.  296,  998. 

Sylvia  hippolais.  337. 

Sylviadaa,  335 :  sylvian».  Ib. 

Sylvicola  SB«tiva,  maculosa,  coro 
nata,  chrysopiera,  Itc,  340 ;  sylvico 
line.  ib. 

Symbranchidfe.  907. 

SynallaxinsB.  339. 

S>niancela.  923. 

Syngnathidsp,  939. 

Syngnathtts,  939. 

Symium  nebaloeom,  ^.,  311.  319. 

Syrphid»,  194. 

Syrtis,  188. 

SysUtlicmda,  a  nam«  proposed  for 
the  Diphyida,  96 ;  characters  of  the. 
31. 

Tabanidn.  193. 

T-tlMnos,  193. 

1*achinas.  194 

Tachyoryctes.  464. 

Tachypeies  aquilas,  391. 

Ttichyphonus  cri«tatas,  357. 

Tachyporldes,  155. 

I'adiioies,  958. 

Tsnia  solium  and  cateniformls,  45. 

Twnioides,  998. 

Tailor,  the.  927. 

Talaje,  a  Stiuih  American  Insect  of 

the  family  gamaside,  194. 
Talitrus.  19. 
Tdllegallin»,  370. 
Talpa,  472. 
Talpide,  479,  473. 
Ta  marina,  the,  494. 
Tamias,  470. 
Tanagers,  the.  356. 
Tanaf ra  episc<»pas,  356 ;   tanagrinsB, 

Ib. 
Tantalin»,   380;    tantaias    localator. 

381. 
Tiiphozont.  478. 
Tapiroporcus,  4.77. 
Tnpirotheriam,  437. 
Tapirs,  the,  438. 
Ta  pirns    americanns    and     Indiens, 

438. 
Tarandns  hastalis  and  ftirclfcr,  450. 
Tarnntula,  the.  199, 980. 
Titrdigradu,  408. 
Tarsi  pes  mstratai,  415. 
Tarsius,  493. 
Tatous,  the,  407. 

Tnntoga  americana,  the  tautog,  919. 
I'nxicomla,  159. 
Taxotherinm,  484. 
Teal,  the   green   and   bine   winged, 

386. 
Tectibraachia,    80 ;    tectibranehinta, 

10. 
Tegenaria,  190. 
Tejus.  14. 

Telegallns  lathaml,  370. 
Teleosanrns.  983. 
Teieostei,  933. 
Telephorid«,  158. 
Telephorns,  ISO. 
Tellina,  73.  74. 
TellinidflB,  74 
Temnodon,  9S7. 
Temnnrus     leocoptents    and    rufbs, 

351. 
Tenebriu  molluw,  160;  tenebrionld», 

ib. 
Tenrecs,  the.  475. 
Tcntacullfera,  98. 
Tenthr«dlnidc,  160, 170. 
Tenthredo,  13. 
Tenniroatrei,  386. 


Terebella,  lOL 

Terebra.  88. 

Terebrantia,  170. 

Teredo  uavalls,  50. 

1'ermes,  166. 

Termitide.  166. 

Terns,  the.  380. 

Terrapin,  the  common,  988. 

Testndinide,  987. 

Teetndo,    14 ;    T.   potyphemu,  d^ 

phantopas,  4m.,  987. 
Tethys,  79. 
Teirabranchiata,  09; 
Tetraeera,  451. 

Tetraeaulodon  mastnd<HiUiUeam.  43EL 
Teiradactylus.  973 
Tetragnatlia  argyra,  130. 
Tetramera,  151. 159. 160. 
Tetrao   nrogallas,  tetrix.   nmphssif 

niu,  caiuidensis,  Jtc,  375.  379. 
Tetraodon.  939 :  T.  electrteu«,  908. 
I'etraonidflB.  374 ;  tetraonioe,  Ti. 
Tetraineamoaep,  198. 
Tetraproiodnn.  436. 
Teuibididai,  94. 
Thalamita,  118. 
Thatassema  eehlura«,  981 
Thalassidmma  pelngica,  389. 
Thamnophiiin».   349;    thamaophUti 

dollatns.  ftc  lb. 
Thaumantias  cymbaloidra.  36. 
Thecia  quercus,   pmni.  and  beiala, 

184. 
Thecodontomnrna.  989. 
Theliphonlne.  196. 
Theiphusa,  1 17 ;  Ihelphudn»,  ib. 
Thelyphonom  196. 
TberidiiHi,  199 ;  therldlonlas,  1«. 
Theridomys,  461. 
1'hmthyde.  998. 
Thick- leg,  the.  378. 
Thistle  bird.  the.  357. 
Thomisin».  198. 
Thoracici,  901.  918. 
Thorax,  the.  of  insecta.  general  sne- 

tare  of.  and  its  appendages,  and  tbt 

scientific  terms  applied  to  the  siw. 

138.130. 
Thorictes  draeena,  976. 
Thrasher,  the.  343. 
Three-tailed  sheepahead.  the,  93B. 
Thripsid».  166. 
Thrushes,  the,  341. 
Thuiaria  thuia,  97. 
ThylaclnidiB.  419;  thjladnos,  ib. 
Thylncotherium,  410. 
Thymailns,  911.  913 ;  T.  vexUlifersa^ 

vulgaris.  919. 
Thynnus,  996. 

Thysannra,  13, 131,  143.  144. 
Tick.  the.  inteting  the  sheep.  IW 
Ticks.  193 ;  tionbieeome  eharaeier  o^ 

ib. 
Tiger,  the,  491. 
Tllicaa.14., 

Timalla,  343 ;  Uaallnii,  lb. 
Tinamlne,  376. 
TInamoos,  the,  376. 
Ttnamus  mi^,  376. 
Tinea  vulgaris.  915. 
Tinea  nelTlonella  and  gianeBa,  HI; 

tineidm,  lb. 
Tingid».  188 ;  tingls.  tb. 
Tipuiidc,  193. 
Titanomys,  456. 
ntmonse.  the  common,  34QL 
TItt.  the,  339. 

Tityra  cayanns  346 :  tityria«.  SIS- 
Toad,  the,   9S9;   striking  dllfeMM 

between  the  frogs  aod  tme  taam 

950.960. 
ToHd-fiah.  the,  93L 
Tobacco  pipe  fish,  the.  929. 
Tobacco- worm,  the,  ISS. 
Todinm,  the  todies,  391 ;  todns  v 

ib. 
fomcod,  tba,  910. 
Tornatella,  86. 
Torpedo,  908.  943. 
Tarpedlni,949.»A 
Tortoise-shell,  the,  of  t ^_^^ 

eared  (Wm  the  hawksMll  tiflK 

M& 
IVirtolae«.  the.  986. 
TortricidB.  179. 
Torlrlz,968:T.  tMAmi,10O 
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Totem»  btrtramliu,  bimbUiIiis,  A»., 

3fB. 
Toaeasi,  the,  301. 
Towhe  buntiafs,  the,  SOT. 
TozodoB,  43L 
Toxotes  Jftcolalor,  2S8. 
Trachea  atriplleis  and  precox,  ]80. 
Trachearla,  19.  190. 
Traehella,159. 
Trachelooeica   olor,   94;   T.   vlrldU, 

95 
Tracbyptern«,  998. 
TrachysannM,  973. 
Traf opaa  haatinfsU,  379. 
Trematoda,  46. 
Trematodera,  951. 
Trembley,  the  dlacorerer  of  the  genos 

hydra,  96. 
Trepang,  method  of  fishing  for  and 

preserving,  43. 
Traron    aroaiatica,   3G7 ;    treronin», 

ib. 
Tricnodontini,  941. 
Triakis,  941. 
Trichechid»,  439;  trichechus  rosma- 

ras,  frc.  433.  434. 
Trichiaras,  998  ;  T.  electrlcus,  903. 
Trichios,  157. 
Trichocephalos  dispar,  47. 
Trichodectes,  147. 
Trichodina  coaieta,  94. 
Trichoptera,  168. 
Trichosum«,  415. 
Trldacna,79;  tridacnid».  ib. 
Trigla  lyra  and  cnculus,  993 

ib. 
Trigonia  pectinata  and  thoracica,  67. 
Trlgonocephalaa  contortriz.  4lc^366, 

Triloblta,  19. 

Trilobites,  110;  known  only  from  fos- 
sil remains,  ib. 
Trtmera.  151, 153, 169. 
Tringa  rafisscens  and  mlnnu,  389. 
Tringin»,  381. 
TriunycidsB,  988. 
Trionyx,  m  S89. 
Triphasna  pronuba,  181. 
Triplax,  162. 
Triton,  953,  954  ;   T.  toniatum  and 

cfistetom.  956. 
Tritoni'i,  79  ;  tritoolid«.  ib. 
Tritonlum,  10. 
Trochichis.  483. 
Tiochida.  85. 
Trochilid».  398  et  seq. 
Trochiliid«,   189;   trochiiiom  cerasi, 

ib. 
Trochilos   mango,   maeroanu, 

copis,    polytmos,    pella,    4kc. 

33U. 
Trochas,  85. 
Troctes  pulsatorios,  167. 
Trugldas,  156. 
Trnfiodytes    »doa,   333;    T. 

487. 
Traglodytina,  333. 
Trogon  viridis  and  caracal,  393. 
Trogonlnn.  392,  393. 
Trofooophls,  975. 
Tragons.  the,  399,  393. 
Trogon  iherlam,  467. 
Trombldlid»,  194;  trorabidiam, 

194. 
Tropic  birds,  the,  380. 
Tropldolepis,  978. 
Tropldonotos,  909 ;  T.  sirtalit,  sipedon, 

4cc.,970. 
Tropidorhynchaa  coralcalatas,  331. 
Troat,  the.  Improper  application  of  the 

name,    991;    the     salmon     tmat. 

salt  water   tioat,   or    weak    fish, 

993. 
Trout  fhmlly,  the,  911,  919. 
Trampet-fish,  the,  998. 
Trompeters,  tlie,  370. 
Tronk-fish,  the.  931. 
Trygoniiil,  943. 
Tablclneiia,  109. 
Tubicola,  11,  60, 100. 
TttUfex,  98. 
Tabipora    mosica,    37;    toblporid», 

Tobofatfia    IndiTisa    and    coroaata, 

97. 
ToboUbnHMhte,  tte,  or  Cuvler,  85. 


ghii 
,    32», 


niger. 


121, 


Tabaltbranehlata,  10. 

Tubalilbra,  170. 

TubaUpora,  54;  tobaliporld»,  ib. 

Tumblers,  the,  368. 

Tanicata,  10,  54. 

Tonny,  the,  938. 

Tapluambis,  976. 

Turbo,  85. 

Tarbot,  the,  990. 

Tordide.  341. 

Tarkey  baasai^  the,  906,  908,  30a 

Turkeys,  the,  373,  374. 

Turnian«,  375 ;  tamix  dactyllsosans, 

ib. 
Turnstones,  the,  379. 
TurritelUt,  83. 
Turtle-dove,  368. 
TurUes,  the,  988,  980. 
Typhllne  cuvierii.  973. 
Typhlophthalmi,  373. 
Tyrannin«,  345. 
Tyrannula,  345. 
Tyrannus   intrepldns,  crlnitos,  nun 

dola,  Itc,  345. 

Uloboras  walcnnriu«,  130. 

UmbreUa,  81 ;  umbrellidsB,  ib. 

Umbrina  nebuloea  and  albumus, 
»4. 

Unan.  the,  410. 

Uncuiculata,  489. 

Unfu,  4»,  68. 

Unionicola,  194. 

Uiiioaida,  67;  compoeitlon  of  the 
shell  of.  numerous  variations  and 
distribution  of  some  of  the  species 
of,  68.  60 :  unlonlnsB.  60 ;  no  difilcul 
ty  In  distinguishing  the  characters 
of,  7L 

Upupa  epops,  396b 

UpnpldsB.  m 

(Jraniid».  183. 

Uraptera,  943. 

(Jre-ox,  the,  454. 

Uria  aniiqua,  trolle,  ^c.,  388. 

Urine.  388. 

Urucentrum  turbo,  94. 

Urocerida.  171 ;  urocerus  gigas,  lb. 

UmplHtufl  flmbrlatus,  981. 

Ursid»,  489. 

Urans,  15 ;  U.  maritimus,  americanus, 
ferox,  and  aretos,  489. 

Valkeria,  54. 

Valvata,  83. 

VumpyridsB.  476;  vampyrus  spectrum, 
477. 

Vandeleuria,  464. 

Vanellu«  crhtitus.  378. 

Vaneisa,  13;  V.  c-album,  atahnta, 
nrlicsB,  aniiopa,  cardui,  ace ,  184. 

Varanldie,  381 ;  varanus  niloticus, 
lb. 

Varicolonfs,  150.  160. 

Vauga  curvlrosiris,  348. 

Velelln.  10.  30. 

VeneridflB,  74. 

Venu-«.  73,  74. 

Vermetide,  85. 

Veruietu»,  10,  85. 

Vertebrata,  chief  distinction  between 
the,  and  the  evertebrnta,  8;  cha- 
racteristics of,  13;  brief  summary 
of  the  classes  included  under  IS- 
IS;  detailed  description  of  the 
classes  and  orders  of;  197  et  seq. 

Vesicularia,  54. 

VesicuUrld»,  Sß,  54 

Vespa,  175;  V.  vulgaris  and  crabro, 
176 

Ve5pertillo.  15;  V.  pruinoeiu,  noctl- 
vagans,  Ace,  478. 

VespidsB,  175. 

Vibnll»,  definition  of  the  term,  0. 

Vibrio  angulllula  and  triüci,  93.  . 

Vicunna,  the,  447. 

Vidua  paradisea,  regia,  and  erythro- 
rhynchus,  356. 

Vipera,  14. 

Viperida,   963,   967;    rlperina,   963, 

Vipers,  the,  963,  964,  967,  970. 

Vlreo  oUvaeens,  IKC,  346;  vireoniae, 

ib. 
Vifguhula  Juncea,  37. 
Viseacha,  the,  458. 


Vivenra,  15, 486 :  rlyerrid»,  15,  486. 

Voclfer,  the.  of  Le  ValUant,  305. 

Vnluoella,  194. 

Volnta,  88 ;  volailde,  Ih. 

Volvox  giobator.  93. 

Vulpes  mlvu«,  decuMatoa,  velox,  and 


lagopus,  480. 490. 
Vulsella,  6! 


Vulsella,  63. 

Vulturid»,  the  vultures,  905  et  seq. 

Vulturin«,  906. 

Waders,  the,  378. 

VVagtaiU,  the,  341. 

Walkiog  leaf,  the,  164. 

Walruses,  the,  433,  433. 

Wampum,   the    colored  margin    of 

eytnerea  used  in  the  manufacture 

of,  75. 
Warblers,  the,  335-340. 
Wnrt  hofn.  the.  442, 
W^v.c[,„.  ihe,  J75. 
WniLT,  diBcaLümtldD  oT,  by  the  daph- 

nlw.  loe. 
Wiik'T-rlftft.  19. 
W11U.T  JiinccHntTi,  the«,  965. 

Wfim4,  ihfl,  li  ;  liip  weasels,  4:5. 

WoiLVf^r  birJ*.  Ite,  35j. 

W-wver,  tlie,'Ä* 

Wctrvila,  ibe.  Ml.  160. 

W*?flCW[itHl.  ctamLFIcHiftm  of  the  co- 
Ir^kftiPM  tty,  151,  MJ;  arrangement 
iff  thi'  hyjn''LU)[ii'^r  I  accnrdinir  t», 
170;  dlvldiunt  uf  ihü  rhopiloreri 
and  heterocera  according  tn,  179. 
division  of  the  hr>moptera  and  he- 
teroptera  according  tn,  185  ;  cli^sifl- 
cation  of  the  diptera  accordioE  to, 
101, 199. 

Whale-louse.  19. 

Whales,  the.  430.  491-494 ;  the  bottle- 
nosed  whale,  498.;  the  while  whnle, 
497. 

Wheatears,  337. 

Whip-poor-will,  the,  390. 

White  fish,  the.  913. 

Whiüng,  the.  910.  934. 

Wide  gap,  the.  930 

Widgeon,  the.  386. 

WUow  or  Whidah  birds,  the,  355, 
356. 

Wilson,  description  of  the  horned 
owl  by. 319,  3J3— of  the  hiwk  owl. 
315— i>f  the  whipimor-will.  331— 
of  the  wren,  333,  334— of  the  blue- 
bird, 338.  339 -of  the  mocking  bird, 
343— of  the  yellow-breasted  chit, 
343— of  the  red  hea«leü  wcNNlpecker, 
364 ;  description  of  the  flight  u(  the 
«vild  goose  by,  3f».  385. 

Wing«,  the,  «if  insects,  (renornl 
structure  of,  139 ;  of  blnls,  391. 
993. 

Wolffish,  the,930. 

Wolverine,  the,  484. 

Wolves,  the,  488,  4&). 

Wombat«,  the,  414. 

Woodcocks,  the.  383. 

Woodpeckers,  the,  363-365. 

Worms,  general  characteristlcH  of. 
11 ;  difficulties  attending  the  classi- 
fication of.  43;  intestinal.  44;  the 
common  tape-worm,  44 ;  the  guinea 
worm,  45 ;  eanh -worms,  96. 

Wrens,  the,  333,  337. 

Wrynecks,  the,  365. 

Xllina  exoleta,  181. 

XIphias.  14. 926. 

Xiphodon,  435. 

Xiphorhynchus,  333. 

Xlphosoma  eanlnum,  900. 

Xrphosura,  111. 

Xylocopa  vloltcea  and  vlctima,  170. 

Yak,  the.  454. 

Yellow-bird,  the  summer,  340. 

Yellowhammer,  the,  358. 

Yellow  jack,  the,  or  yeUowtail,  394. 

Yellow  rump,  the,  340. 

Ynnclnm,  365. 

Yunx  torquUla,  365. 


Zebra,  the,  444. 
Zenakla  «omMUs,  300. 
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Zeoflodott,  48L 

Zens  (kber,  297. 

Ziphioa.  438. 

ZoMthlde,  36. 

Zoarces,  330. 

Zonotrichia  albteoUis,  melodla,  ton- 

cophryi,  graminea,  ite^  357. 
Zoogeography,    or   the   geographical 

distribution  of  animalu,  7;  survey 

of  the  eeographical  dlstribntioa  of 

mammiaia,  498-503. 
Zoology,    deflnition    of,    and    iatro- 


doetory  ranarks  vpoo,  1;  brief 
outline  of  the  history  of  the  science 
and  of  the  prineiiMÜ  systems  of, 
1-3 ;  distinguished  as  general  and 
special,  3 ;  rarlous  nrindplas  pro- 
posed for  the  classUicatlon  of  anl 
mals,  4;  important  affinities  be- 
tween plants  tnd  animals,  4-6 
—and  essential  difierences  be- 
tween, 6 ;  obeenrations  on  the  geo- 
naphieal  distribution  of  animals, 
7,  8 ;  sketch  of  the  orden  of  the 


btMiea  lheif»> 
9-19;  daoipih«, 


•aiflMl 

tern  of  C«Tler. 

16. 

Zoophyta,   th«,  why  ao 
what  snimals  are  indaded 
0;  orders  oi;  9;  Cvvter's 
ment  of,  SS;  resemblaace 
the,  and  the  acalepbse,  31 ; 
pal  characters  ot,  33 ;  Daaa*i 
fieatkM  o<;34. 

Zosterops.  340. 

Zygana,  182;  »yg— kto,  ftw 
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[The  nambers  rafer  to  the  top  ptflng  of  the  text] 


Abdomen,  ma^cles  of  the,  00-03 ;  the 

vhcere  of.  192,  193. 
Abductor   miolnü  diffiti,  08,  74;   A. 

polliclt  and  A.  poUicis  longns,  07, 

Abtforpilon,  how  effected.  103 ;  strue- 
ture  uf  the  abfiorbents,  IDS,  103. 

Acceiertitor  aiina,  03. 

ArceMfiriu«.  74. 

Acetttbulom.  the,  30. 

Acromio-thorHcic  artpry,  the,  87. 

Acromion  process,  the,  39. 

Acapnnctnre.  Sn5. 

AdumN  apple,  177. 

Adductor  brevh.  longa%  and  mafuQ«. 
73;  A.  njiiilini  digit!  and  pollicl«, 
03,  75. 

Adeps.  or  fat,  150. 

Adtpote  ti«?tuo.  149,  150. 

AIn,  the.  of  the  u^  Uium,  35. 

AlflB  mnxnee,  15. 

Aliment,  general  obeenrations  on,  183, 
184 

Alveoli,  the.  19. 

Amphlarthro^iM,  13. 

Amputation,  tlie  circular  and  flap  me- 
thods of,  217.  218. 

AmygdnlH,  thp,  IW. 

AnastoinoUca  m  igna,  94. 

Anatomy,  division  of.  into  general 
and  special,  9;  arrangement  of  spe- 
cial «yi^tematic,  10,  II ;  of  the  b«»nes 
and  lijenmenu,  11 ;  of  the  «pine.  23- 
80;  of  the  th«*rax,  20-38;  of  the 
superior  extremities.  28-34 ;  of  the 
interior  extremttle«,  34-44 ;  general, 
of  the  mn<)cle«,  44-40 ;  of  the  fa<^ic. 
40-49;  of  the  heart,  77-80;  of  the 
arterioi.  80-95;  of  the  veins,  95- 
101 ;  of  the  brain  and  spinal  cord. 
107-119;  of  the  nervei«.  187-145;  of 
the  intesnments.  145-150;  of  the 
Boee,  150-153 ;  of  the  ear,  153-101 
of  the  eye.  101-170 ;  nf  the  orgnn<< 
of  respirxtinn  and  voice,  170-183 ; 
of  the  or«  m^  of  digestion.  183-300 
of  the  urinary  organs,  3UO-303. 

Anconeus.  07 

Aneurism.  nHtnre  oC  and  different  va' 
rieties  of  opera  tion  for,  800-208. 

Angeiology.  10.  76. 

Angular  vein,  the.  97. 

Animnl  heat,  the  caate  of,  183. 

Ankle,  the,  38,  43 

Annular  orlilage.  the,  177. 

Annulus  abdominalis,  47 ;  A.  croralis, 
48. 

Anterior  auris,  49. 

Antlhelix,  154. 

Antltragus,  154. 

Antrum  highroorianiun,  17 ;  A.  p>'iorI, 
193. 

Aorta,  the.  80 ;  the  arch  of.  81 ;  the 
thomcic,  89 ;  the  abdominal,  90. 

Aponeuroses,  40. 

Apiiarittns  iiganM'ntosus,  35. 

Appendices  epiploic».  105. 

Apptfndlx  veruiiformis,  195. 

Aqtt:i  Cutunnii.  150. 

Aqueductus  Syivit.  115. 

Aqueous  humor,  the,  171,  173. 

Arachnoid  membrane,  the,  109. 

Arctts  aort».  81. 

Areolar  tissue  of  the  skin,  147. 

Arm,  the,  89;  muscles  of;  04,  08, 
09. 

Arteria  Innominata,  81. 

Arteries,  the,  distinction  between,  and 
veins,  70 ;  stmctare  oC  80,  81 ;  the 
eztaraal  and  Internal  eaxotld,  with 


their  branches,  89-85;  the  subcla- 
vian, and  their  continuations,  85- 
89;  the  bronchial,  (esophageal,  and 
Intercostal,  89,  90;  the  abdominal 
aorta  and  its  branches,  89-93;  the 
Iliac,  and  their  branches,  91-95;  of 
the  eye,  100;  apparatus  for  tying, 
807. 

Arthrodi  I,  13. 

.articulations  of  the  human  skeleton^ 
1 1 ;  of  the  spine,  M-38 ;  of  the  thorax, 
37,  38 ;  of  the  superior  extremities, 
31-34;  of  the  inferior  extremities. 


Arytenoid  cartilages,  the,  177. 

Assimilation,  the  organs  ot,  193. 

Astragalus,  30,  43. 

Atlas,  the.  33. 

Atresia  Iridis,  a  disease  of  the  eye, 

313. 
Attollens  anrem,  49. 
Attrnhens  aurem,  49. 
Auditory  nerve,  the,  139. 
Auricle,  the,  or  ear.  I.%4. 
Auricles,  the,  of  the  heart,  77,  76. 
Auricularis  posterior,  97;  A.  magnus, 

132. 
Axillary  artery,  the,  87;  axillary  vein, 

99. 
Axis,  the   thyroid,  80;   the   cteUae, 

90. 
Azygos  articular  artery,  the,  94. 
Xzyttm  uvul»,  189. 
Azygos  veins,  the,  98. 

Back,  muscles  of  the,  57-00. 

B;isilar  bone,  the,  14;  basilar  artery, 
86 ;  basilar  plexus.  186. 

Brtsilic  vein,  the,  99. 

Biceps,  05 ;  B.  flexor  cruris,  73. 

Biliary  duct,  the.  194. 

Bladder,  the,  801. 

Blastema,  or  fluid  lymph,  147. 

Blood,  the,  circulation  of.  70 ;  passage 
of,  through  the  heart,  79.  80. 

Blood  letting,  principal  methods  of, 
80J-205. 

Body,  the.  constituents  and  elementary 
tissue  of,  9,  10. 

Bones,  the.  two  kinds  of  union  be- 
tween, 11-13;  number  oC,  in  the 
human  skeleton.  13 ;  of  the  cranium, 
1.VI7;  of  the  face,  17-19;  of  the 
trunk,  83-84 ;  of  the  thorax,  30, 87 ; 
of  the  superior  extremities,  38-31 ; 
of  the  inferior  extremities,  34-40. 
See  Articulations  and  Ligaments. 

Brachial  artery,  the,  88;  brachial 
nerve.  133. 

Brachial  plexus,  the,  133-135. 

Brachlalis  antlcus  or  externus,  05;  B. 
internus  or  posticus,  lb. 

Braehlum,  89. 

Brain,  membranes  of  the.  107;  ave- 
rage weight  and  size  of,  113 ;  shape 
of,  lb. ;  physiological  relations  of, 
119, 130. 

Breast  bone,  the,  90. 

Bronchi,  the,  178. 

Bronchl'il  arteries,  the.  80. 

Bronchocele,  nature  of,  181. 

Brnnner.  the  glands  of,  190. 

Buccinator,  51. 

Burs»  mucosas,  40. 

Calcaneuro,  39. 

Calculus,  the  operation  for,  910. 
Can  thus,  the,  of  the  eye,  108. 
Capillaries,  the,  70. 
Capsular  arteries,  the,  93. 


Capsule,  the,  of  the  aqueou  humor, 

170. 
Caput  coll,  195. 
Cardiac  ganglion  and  nerves,  140  et 

seq. 
Cardiac  orifice,  the,  193. 
Cardiac  plexus,  the.  139, 140. 
Cardiac  vein,  the,  90. 
Carotid  artery,  tlie  external,  and  Its 

branches,  8:f-84;  the  internal,  and 

its  branches,  84,  85. 
Carpus,  the.  30,  34. 
Cartilage,  13;  cartilages  of  the  ribs, 

87,  88 ;   of  the  nose,  151 ;  of  the 

Urynx,  177. 
Caruncula  lachrymalis,  103,  104. 
Carus,  endeavors  o^  to  establish  era- 

nioscopy  on  a  scientific  basis,  1S5, 

130. 
Casserian  ganglion,  the,  13S. 
Cataract,  methods  of  operatloii  for, 

810.211. 
Cauda  equina,  131. 
CauterisaUon,  305. 
Cavernous  plexus,  the,  130. 
Cavum  cranil,  30 ;  C.  oris,  184. 
Cell  germs,  or  cytoblasts,  147. 
Centrum  mignum  ovale  and  n^M 

ovale.  114. 
Cephalic  vein,  the,  99. 
Cerebellum,  the.  117.  118. 
Cerebral  veins,  the.  97. 
Cervical  nerves  and  plexus,  the,  131. 
Cerviealb  ascendens  and  diseenden«, 

58. 
Cheek  bone«,  the,  18. 
Cheeks,  the,  185. 
Chirnrgia  curtorum.  314. 
Chord»  tendine»,  79. 
Chord»  vocales,  the,  177:  the  (Use, 

178. 
Chorion,  147. 
Choroid  plexuses,  the,  109,  115;  the 

chcvold  coat,  170. 
Cilia,  103. 
Ciliary  ligament  and  proeesses,  the, 

170. 
Circle,  thv,  of  WlUls,  80. 
Circumflex  arteries,  the  external  and 

internal,  94. 
Circumflex  illl,  93. 
Clavicle,  the,  38. 
Cleft  palate,  operation  ibr,  313. 
Coccygeus,  03. 
Coccyx,  the,  34. 
Cochlea,  the,  158. 
CcBcum.  the,  105. 
CoBliac  axis,  the,  90. 
Colbir  bone,  the,  38. 
Colon,  the,  195. 
Coloring   matter,   the,   of  the  tUB, 

147. 
Columna  vertebralis,  99. 
Column»  came»,  79. 
Commissures,  the,  of  the  eewbnun» 

115,  110. 
Communleans  noni,  139;  O.  peroMiL 

137. 
Complexns,  58. 

Compressor  nasi,  50 ;  O.  penis,  03. 
Concha,  154. 
Condyles,  the.  13,  15;  and  tee  the 

anatomy   of  the  bones  to  which 

they  belong. 
Conjunctiva,  the,  104. 
Constrictor  Isthroi  fiiucinm,  189. 
Coraco-brachlalis.  05. 
Corda  tympani.  130,  100. 
Corectomia  and  cotetomla,  operations 

on  the  eye,  313. 
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OoredialysU,  an  opetatloa  oa  the  eye, 
218. 

Cornea,  the,  100, 170. 

Cornaa  sacralia,  34. 

Coronary  arteries,  the,  81— vein,  9 
plexus,  141. 

Oirpora  albicantia  or  mammillarta, 
113;  C.  oiivaria,  iJ8  ;  C.  qnadrlge 
inina,  116;  C.  restlfonnia,  Ua 
11». 

Corpus  CHllnsnm,  113,  1J4;  C.  ciliare, 
170;  C.  dentamm.  118;  C  fimbria- 
tam,  115;  psalloid^s,  lb.;  C.  stria 
tum,  ib. 

Corrufalor  sapercilÜ,  49,  30. 

Cortical  substance,  105. 

Costie,  27. 

Cotunnius,  the  nerve  of,  138. 

Cotyloid  cavity,  the,  36. 

Cranioscopy,  object  of,  120 ;  tne  mo- 
dern roein«»d<i  «»f  cranloscopical  in- 
vestigation, 134-137. 

Cranium,  bonoi  uf  the,  13-17;  mns- 
cles  of  the.  49. 

Cremaster,  61. 

Cribrifiirm  plate,  the,  16. 

Cricoid  cartilage,  the,  177. 

Crista  gain,  16. 

Crura  cereliri,  113. 

Crurcus,  71. 

Crnral  nerve,  the  anterior,  136 ;  the 
posterior,  137. 

Cr>-s(alliiie  lens,  the,  173. 

Cubitus,  30. 

Cuboid  bone,  the,  39. 

Cuneiform  bone,  the,  31,  39. 

Cupping,  the  operation  of,  2d4, 

Cunpiiiati,  187. 

Cuticle,  the.  146. 

Cutis  vera,  147. 

CysUc  duct,  the.  198. 

Cytublasts,  or  celt  gersis,  147. 

JDeglntitlon,  organs  of,  184 ;  physiolo- 
gy of.  191. 

Deltoides,  64. 

Demuurs,  membrane  of,  170 

Depressor  angiiii  vol  triangularis  oris, 
50 ;  D.  labil  inferioris,  49.  51 ;  D. 
labrl  su^riuris  al»que  nasi,  SO ;  D. 
naris,  49. 

Dermis.  147. 

Descendens  colli  or  noni,  130. 

Diaphragm,  the,  61. 

Diurthrosis,  13. 

Diastole,  79. 

l>ig>tstricus.  53. 

Digestion,  the  organs  of,  193. 

Dorsal  nerves,  the,  135. 

Dtirsnils  cnrpl  ul  naris,  133. 

Ductu:«  Whartonianus.  190;  D.  Rivl- 
niani.  ib. ;  D.  choledochus  commu- 
nis. 19d. 

Duodenum,  the.  104. 

Dora  mater,  1U7,  106. 

Ear.  muscles  of  the,  49 ;  anatomy  of. 
153-161. 

IHiculitor  semlnls,  63. 

E!bow>ilnt,the.33. 

Enarthro^is.  13. 

Encephalon.  the  term,  how  employed. 
113;  surface  of  the,  113-114;  dis- 
secibin  of  the,  114-116. 

Endocardium,  7H. 

Endolymph.  150. 

Entropion,  operation  for,  310 

Epidenni!',  the,  146. 

E|>igasiric  arter>',  the,  93. 

Epigastrium,  the.  193. 

Epiglottis,  the,  177. 

Epistropheus,  33 

Epithelial  lamina,  170. 

Erector  peals.  63. 

Ethmoid  bone.  the.  16. 

Ethnobigy,  dltHcnltlcs  of.  3. 

Eustachian  tube,  the.  16,  155 ;  eusta- 
chian valve,  78. 

Ezplratiitn,  the  |>rooess  oC  181. 

Extensor  carpi  radialis  longus  and 
brevls,  67 ;  £.  carpi  ulnaris,  ib. ;  E 
digitorum  communis,  Ib. ;  E.  mini- 
mi digit!  vel  auricularis,  lb.;  E. 
ossts  metasarpl  polllcls.  67 ;  E.  prt- 
ml  intemodii  polllcls,  or  B.  minor, 
68;  E.  Indicit  or  indicator,  ib.;  E. 
956 


•ecoadi  Intemodii   pollleia,  or  E. 

m^r.  ib. ;  E.  digitorum  longus,  73 ; 

E.  poUids  propiins,  ib.;  E.  digilo- 

rum  brevls,  74. 
Extensors,  tlie,  66. 
Eye,  the,  anatomv  oC  101-176 ;  consi< 

derad  as  an  optical  instnuneat,  178- 

175 ;  operations  on,  810. 
Eyeball,  the,  168. 
Eyebrows,  the,  108. 
EyeUishes,  the.  163. 
Eyelids,  the,  168. 


Fhce,  bones  of  the,  17-19 ;  mnsdet  of, 
49 

Facial  vein,  the,  96;  dcial  aerve, 
188. 

Falx  cerebri,  108 ;  F.  cerebelll,  lb. 

Par-sightedness,  cause  of,  175. 

Fascia  dentata,  115. 

Fascia  lata,  48. 

FusciflB,  anatomy  of  the.  46-49 ;  par- 
ticular enumeration  of  the  cervical, 
with  refereitces  to  the  plate,  46— of 
the  brnchbil.  47— of  the  abdominal 
and  pelvic,  47,  48-of  the  leg,  48. 
49. 

Fat,  nature  and  uses  of.  153. 

Femoral  artery,  the,  93;  the  femoral 
vein.  101. 

Femoro  tibial  artlcuLitlon,  41. 

Femur,  the,  37. 

Fenestra  ovalls  or  vestlbull,  155;  F, 
ctichleaB.  lb. 

Ferreln,  the  tubes  oC  301. 

Fibula,  38. 

Fingers,  the,  31. 

Fisisure.  the  grout  cerebral,  113. 

Fistula,  nature  of,  306. 

Fistula    lachrym^lis,    operation    for, 

3ia 

Flexor  carpi  ulnarK  63;  F.  cirpira- 
dlalh.  ib.;  F.  digitorum  subiimis 
perforans  and  profundus  perfprans, 
lb. ;  F.  pollich  longus.  lb. ;  F.  brevis 
minimi  dlgitl,  68.  75  ;  F.  polllcls  bre 
vis.  68 :  F.  diffttonim  hr(>vis  perfora- 
tns,74 ;  F.dlgl^l^um  perforan«,ib  ;  F. 
polllcls  brevls,  lb. ;  F.  polllcls  longus, 
lb. 

Flexors,  the.  66. 

Food,  general  observations  on,  184; 
prngre'Hs  of  the,  in  the  intestines, 
196,  197. 

Foot,  the.  30;  muscles  of,  74-76; 
veins  of,  100. 

Foramen  quadrilaierum  and  ven» 
cav8B,  63;  P.  ovule,  78. 

Foramina,  the,  of  the  cranium.  14-17, 
30.  81— of  the  face.  17.  19-of  the 
bones  of  the  spine.  83-34. 

Forearm,  the,  30 ;  muscles  of,  65,  08, 
09. 

Fornix,  the,  1 15. 

Fossa,  the,  of  the  cranium.  14.  16.  17  ; 
F.  ovalls,  78;  F.  innomlnata,  154. 

Foisae.  the  nasal,  151,  153. 

Fractures,  method  of  irentlng,  819. 

Fraanum  epiglottldls,  177. 

Frontal  bone,  the,  13;  the  frontal 
vein,  96. 

Gall,  phrenological  system  of,  130- 
133. 

Gall  bladder,  the,  lOa 

Ganglia,  or  ganglions,  105 ;  of  the  ce- 
rebril  nerves.  1S7,  128 ;  of  the  sym- 
pathetic nerves,  138-140;  of  the 
cardiac,  140  et  «*eq. ;  the  sacral.  143 ; 
structure  oA  144. 

Gastric  juice,  the.  194. 

Gastric  plexus,  the,  141. 

Gastrocnemius,  73. 

Gemelli.  7U. 

Genio-hyo-giossus,  54;  G.  hy<4deos, 
lb. 

Gimbernaut's  ligament,  00. 

Gintlynms,  13. 

Gladiolus,  87. 

Glandes  ceruminoesB,  meibomian», 
and  odorlfera.  148. 

Glands,  conglob.ite,  103;  the  seba- 
ceous and  sudoriferous,  148 ;  of  the 
mouth,  the,  190. 

Glandule  bronchiales,  179. 

Glenoid  cavity,  tUe,  10. 


GlIaKM*«  capeale,  IfS. 

Glosso-pharyngaal  aerve,  tlw,  Ul. 

Glottis,  the,  177. 

GhitsBal  artery,  the,  93. 

GlntsBal  nerve,  the  gieat,  131;  the 

lesser,  137. 
Glutens  maxlmns,  Oi ;  G.  aeAasaal 

minimus,  70. 
Goitre,  natnie  oC,  181. 
Gomphosia,  13: 
GraeUis.  71. 


Hseroofrtioidal  artery,  the,  93 ; 

rhoidal  plexos,  the,  148. 
Hairs,  the.  anattusy  o<;  149. 
Htimstrings,  the,  78. 
Hand,  the.  30;  muscles  oC  Oh,  •; 

veins  of,  99. 
Hare  lip.  operaUon  for.  318, 813. 
Head,  the,  bones  of.  15-19;  gsnanl 

coDsideFatioos     respeetinc.    lt-81 ; 

principal  muscles  of.  49-58 ;  the  tr- 

terles  of,  83-85 ;  veins  of;  9iw 
Hearing,  the  organ  oC  153. 
Heart,  anatomy  of  the,  77,80. 
Heel,  the,  39. 
Hellcotrema.  159. 
Helix,  the,  154. 
Hepatic  plexus,  tbs,  141. 
Hiatus  ttortlcus,  61  ;  H.  « 

(18 

Hip,  the,  36 ;  muscles  oC;  7I\  71 
Hip  joint,  the.  41. 
Hip|ioc4tmpns  major  and  minor,  115. 
Homer's  muscle,  50. 
Humerus.  89 
Hyaloid  body,  the.  178 
Hyalonyxis.  a  method  of  opentioa  far 

cataract,  313. 
Hyo-glossos,  54. 

Hyo- thyroid  ligantenta,  the,  177. 
Hypochondriac  regtoes,  the,  198. 
Hypognstrie  artery,  the,  93;  hypngw 

trie  plexna,  137,  143. 
Hypogastrium,  the.  193. 
Hypoglossal  nerve,  the,  130. 

Ileum,  the.  19S. 

Uiac  fossa,  the,  35 ;  external  and  te- 

temal    Iliac   nrterv,    OS.   93;    the 

iliac  veins,  lOi ;  the  iliac  regi«as, 

193. 
Iliacus  internus.  08. 
Illo  femoral  articulation,  the,  4L 
Iliolumbar  artery,  the.  93. 
Impar  gnngllon,  tb«,  143. 
ImperforHtio  pupilic,  a  dlseaee  of  tht 

eye.  313. 
Inciriore«.  the,  187. 
Incu«.  150. 

Inferior  spongy  bone«,  the,  18 
Infra  spinatns.  01 
Infundibola,  801. 
Ingrasetas.  the  apophyne«  mi,  IS. 
Inguinal  region,  the,  193L 
Inspiration,  the  proceas  oC  181. 
Integuments,  nnatomv  of  the,  145. 
Intercoüttl  arteries,  ttie,  90. 
Inlercostales,  50. 
InteramxlUary  bone,  the,  17. 
Internal  pndic  artery,  the.  9L 
Interossei  muscles,  the.  75. 
Interoflseous  muscles,  the,  68. 
InteriMseus  digiti  anrfcalaJrts,  08. 
Interspinales.  59 
Intertransversalea,  59L 
Iridectomia  and  iridoiiNBia,  opeialiaBS 

on  the  eye,  818. 
Iridodiaiysis,  an  operation  oa  tkseyB, 

848. 
Iris.  the.  171. 
Ischium,  the,  35. 
Isthmus  OuuiaM,  18S. 


Jaoob*s  membraae,  171. 
Jacobsoo,  the  nerve  oC  MO. 
Jaw,  the  upper.  17;  the  knver,  li. 
Jejunum,  the.  195. 

Jugular  vela,  the  ezteraal.  97;  the  ia- 
t«mal,9e. 

Keratonyxla.aMetlM>dof  ounrtwfaf 
cataract,  811. 


Kidneys,  the.  0901 
K.nee'pan,  tae,  sk 
KBeeJoia^thle,4L 
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LabrriBth,  th«  ommmu,  of  the  ear, 
157 ;  the  roembranoo«.  ISO. 

Laehrymfü  appHntas,  the,  104,163; 
allkctions  of,  310. 

Lachrymal  bnoes,  the.  18. 

Laeteah.  the,  76.  102. 

Laciis  lacbr>'inail8,  J63. 

LamlBa  cribroaa,  16, 169 :  L.  p  ipfracn 
and  perpendlcul  iris,  17 ;  L.  cornea, 
115 :  L.  spiralis,  15a 

Larynx,  the,  176 ;  eartUagea  of,  177 ; 
mascles  of,  177,  17a 

Lateral  sacral  artery,  the,  93 

Latham,  clistlAcation  of  the  races  of 
mankind  according  to,  3-8. 

Latlssimas  euili,  »;  L.  dnrri,  57. 
61 

Leg,  the,  3?;  mascles  of,  7^74.  75; 
veins  of.  ii)0. 

Ijevator  Inbli  snperlnrls  nloque  nasi. 
49.50:  L.anguUoris,40.50;  L  Inbii 
Inferiorls  vel  mentl,  51 ;  L.  iingnli 
tcnpalc,  57.  A4 ;  L.  ani,  63 ;  L.  ptl- 
pebrsB  superi«>ris,  165 

Levator««  cost  iram.  S'i, 

Lleberkuhn,  the  fullicles  of.  196. 

Ligament,  the  external  and  internal 
lateral,  19 ;  the  stylo-maxill  try, 
lb. 

Ligament«,  capsnhr  and  funicnKr. 
13;  of  the  spine,  34-M;  of  the 
thorax.  S7.  SS;  of  the  superior  ex 
tremities.  3J-34;  of  the  inferior  ex- 
tremities. 40-44. 

Ligamentum  udiposnm  or  roacnsnm, 
pateiln,  teres,  and  piMticum.  43 ;  L. 
articalntUQi,  111. 

Linea  aspert,  37 ;  L.  alba,  00. 

Lineas  8eiui*Iun  tres  and  transverse, 
60. 

Linxual  nerve,  the,  130. 

Linguills  54. 

Li|H,  the.  IH5. 

Liquor  Morgagni!.  173. 

Lithontripsy  and  lithut(»my,  the  opera- 
tions of.  319. 

Liver,  the,  197.  193. 

Lobeiof  the  brain,  the,  113. 

Locui  perforatus  anticus,  113, 

LnngissimiH  dorsi,  58. 

Longa«  colli.  54. 

Lumb:^  art<>ritts,  the.  93 :  the  lumbar 
nerve^s  135;  the  lumbtr  plexus. 
130. 

Lambo-anrtic  plexu«,  the,  143. 

Luuibo-sacral  nerve,  the,  13J. 

Lumbrictle«.  6^,  74. 

Luntre,  the,  30. 

Lungs,  the,  office  of.  77 ;  anatomy  of, 
179. 

Lymphatic  vessel«,  the,  76. 

Lymphatics,  the.  103-104. 

Lyra,  115. 

Ifalleolas,  the  external  and  internal, 
3a 

Malleus.  156. 

Malplghian  corpuscles,  the,  801. 

Bfnn.  iiosition  of,  in  organic  nature, 
1 ;  classification  of  the  races  of.  by 
Pickering.  3.  3~liy  Latham,  3-S; 
internal  struciure  and  vital  pheno- 
mena of.  9. 

Ifannbriam.  37. 

Masseter,  51. 

Mastication,  organs  of,  184;  physiology 
of.  191, 193. 

Mastoid  portion  of  the  temporal  bone, 

MaxUU  inferior,  19. 
Maxillary  bones,  the  saperior,  17. 
MazUiary  vein,  the  internal,  97. 
Meatus,  the  superior  nashl,  17. 
Bfoatu«  audiiorius  Intemns  and  exter- 

nus.  16,  154. 157. 
Meckel,  the  ging  lion  of,  139. 
Median  vein,   the,   99;  the  median 

MTve,  133. 
Medlntlnam,  77 ;  the  anterior,  middle, 

and  saperior,  180. 
Medttllary  or  fibmos  portkm  of  ner- 

voni  struetore,  105. 
Mdbonlan  glands,  the.  148.  163. 
MMubrana  tympani,  Ü5;  M. 

fto.l7L 
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Mesenteric  artery,  the  ffuperlor  and 

inferior,  91. 
Blesenterle  plexuses,  the,  143. 
Alesocephalon,  the,  lia 
Metaoirpil  bones,  the,  31. 
.VfetacarpuH,  the,  34. 
Metautrso-phalangeal      artknlatlons, 

Metatarsus,  the.  39. 

Middle  nasal  artery,  the.  193. 

Motor  exiernn«  ocuH,  ISa 

Motores  ocali.  137. 

Mooth,  the.  muscles  of,  49;  consti- 
tuent parts  of  the  cavity  ot  184 
glands  of.  189.  190. 

Mnltlcaspldati,  187. 

Multifldus  spine,  59. 

Muscles,  the,  or  mycdogy  of  the  ho 
man  frame,  44 ;  voluntary  and  In 
voluntarv,  lb.;  various  fhrros  of, 
45;  speclil  anatomy  oC  49;  mas- 
cles of  the  head,  49-53;  of  the 
neck,  51-55;  of  the  anterior  and 
lateral  parts  of  the  thorax,  55,  56 
of  the  back.  57-60;  of  the  abdomen 
and  pelvis,  60-(S3;  of  the  saperior 
extremities.  63-49;  «»f  the  inferior 
extremities,  6J-76 ;  of  the  tymp  i- 
num,  153 ;  of  the  eye.  105,  H'lO :  of 
the  larynx.  177 ;  of  the  palate,  189. 

MiHculi  pectinatl,  78,  79. 

.Mu-tculo-spiril  nerve,  the,  133. 

Muiculus  risorlus  sanlorlnl,  5-5. 

Mylo-hyoldeu«,  54. 

Vlydogy.  10.  44. 

.Myopia,  cium  of,  175. 

N  ills,  the,  anatomy  of.  14^,  143. 

IVtLsal  bones  and  plate,  the.  Id;  tho 
nasal  veins,  97 ;  nasal  duct,  165. 

Navicular  bone,  the,  30,  39. 

Navicular  fo^sa,  154. 

.Near-sightedness,  cau*e  of,  17.1. 

Neck  the  musclei  of  the,  53-55 ;  veins 
of.  96. 

Nerves,  structure  of,  1U5,  106 ;  anas- 
tomosis of,  100;  the  spinal.  Ill;  the 
cerebri  1  (the  first  to  the  ninth  pair). 
137-131;  the  spinal.  13l-13d;  the 
sympathetic  nystem.  138-145 ;  of  the 
ear,  159;  of  the  eye,  103. 

Nervous  system,  the,  general  eonsi« 
lirritions  respecting,  104:  two  kind« 
of  »tnicture  in,  viz.  the  white  mat- 
ter and  the  cineritiou«  or  grey  mat- 
ter, 105. 

Nervus  accessorius.  139. 

Neurilemm,  or  nerve  sheath,  104. 

Neuroiouy.  11,  104. 

Noel,  regions  of  the  head  assumed  by, 
to  be  connected  with  the  mental  fa 
culties.  132. 

Nose,  muscles  of  the,  49 ;  anatomy  of, 
150-153. 

Obliquus  capitis  inferior  and  superior, 

59;  O.  ascendens  or  internus,  69; 

O.  descentlens  or  externus,  lb. ;  O. 

superior  and  Inferior,  166. 
Obtnr.itio  pnpill»,  a  disease  of  the 

eye,  813. 
Obturator,  the,  36;  O.  Intemnt  and 

extemns,  70;  the  obtorator  nerve, 

1.36. 
Occipital  bone,  the.  14. 
Occipitalis  minor,  I.V. 
Occlpito-frontalit,  49. 
Odontalgia,  814. 
(E<ophageal  arteries,  the,  90.  . 
(Esophagotomy.  the  openition  ot,  816. 
CEsopUagus,  the,  191. 
Olecranon,  30. 
Olfi&ctory  nerves,  the,  137. 
Omohyoid  muscle,  the,  64. 
Omo-hyoideas,  53. 
Ophthalmic  artery,   84.    166;    vola, 

166. 
Opponens  polllels  and  minimi  dlgltl. 

Optic  tracts,  the,  113;  optic  nerves, 

137. 
Orblcolar  muscle,  the,  163. 
Orblcolaris  palpebranun,  40,  50;  O. 

orls,5L 
OrMts,the,ortlMe7e,aad  their  Ibf»- 

BfaMylOS. 


Os  flrootis,  13;  O  basllare  and  occl- 
pltis,  14 ;  O.  sphenoidenm,  15 ;  (>. 
ethmoides,  16 ;  O.  planum,  17 :  O. 
nasi  and  polatl,  18;  O.  mignumana 
plsUbrme,  31 ;  O.  ilium,  35 ;  O.  pubis, 
36;  O.  calcis,  39,  43;  O.  hyoides, 
176. 

Ossa  parletalUt,  14 :  O.  temporum,  16 ; 
O.  maxlllarla  saperlora,  17 ;  O. 
lachrymalia,  malarum,  and  conchn 
inferiora,  18;  O.  coccygis,  34;  O. 
Innomlnata,  35. 

OssIcqU,  the,  or  the  ear,  156. 

Osteology.  10. 11. 

Ostium  venosom,  7a 

Otocoola,  150. 

Ovarian  piexos,  the,  143. 

Paechioni,  glands  of,  108. 

Pacinian  corpuscles,  the,  133. 

Palate,  the.  185,  189;  operatloa  for 
cleft,  313, 314. 

Palate  bones,  18. 

Palatine  vein.  the.  97. 

Palmari«  brevis,  6d. 

Palpebr».  162. 

Palpebral  nartilages,  the,  163. 

Palpebral  vein,  the  inferior,  97. 

Pancreas,  the,  198. 

Pancreatic  duct,  the,  194. 

Papille,  the,  of  the  skin,  147. 

Parietal  b«mes,  the.  14. 

Parotid  vein,  the,  97;  parotid  gland, 
190. 

Patella,  a?. 

PatheUcus,  137. 

Pectinsu«,  71. 

Pectoralis  m  lior,  55.  64;  P.  minor,  56, 
04. 

Pelvi^  the,  35-37,  801 ;  muscles  of, 
60-03. 

Perforating  arteries,  the,  94. 

Pericardium,  77. 

Perilymph,  159. 

Ferine  il  nerve,  the.  137. 

Peritoneum,  the,  199. 

Peronetl  artery,  the,  94;  the  pero- 
n»il  nerve,  137 

Pen»neus  brevis,  longus,  and  tertlus 
ur  antlcn«,  73. 

Perspiration,  the  sensible  and  Insensi- 
ble, 140. 

Peyer,  the  glands  of,  190. 

Phalinge«,  tho,  of  the  fingers,  31 ;  of 
the  toe«,  40. 

Pharynx,  the,  190. 

Phrenic  arteries,  the,  90 ;  the  phrenic 
plexuses,  141. 

Phrenology,  object  of,  130 ;  system  of 
Gail  and  Bpurxheim,  130-133;  order 
of  the  mental  f  iculties  as  mapped 
by  phrenologists  of  the  present  day, 
133-134. 

Phthisis  pupill»,  a  disease  of  the  eye, 
313. 

Physiologists,  general  condusloas  ar- 
rived at  by.  respecting  the  modiu 
operandi  of  the  brain,  119.  130. 

Phy.«iolugy,  the  province  of,  9. 

Pia  mater,  109. 

Pickering,  Dr.  Chas.,  ciasilfication  of 
the  races  of  mankind  according  to, 
3,  3. 

Pineal  gland,  the,  Ua 

Pinna,  the,  154. 

Pituitary  process,  the,  113;  pitnitary 
membrane,  158. 

PI  in  tar  arteries,  the,  05. 

Plantar  nerves,  the  external  and  in« 
ternal,  138. 

Plantaris,  73 

Platysma  myoides,  53. 

Pleura  pulmonalls  and  eustalls,  180. 

Plexuses,  nervous,  lOa 

Plica  semlluoaris,  164. 
Pneumogastric  nerve,  the,  180. 

Pomom  Adaml,  177. 

Pons  Tarinl,  113;  P.  Vaiolll,  114,  lia 

Popliteal  artery,  the,  94;   poplltsaal 
vein,  100;  popliteal  nerve,  tho  ex- 
ternal.  137  ;  the  internal,  13a 
Piopllteas,  73. 

Portal  system,  the,  101. 

Portio  mollis  nerve,  the,  190;  P.  dart 

nerve,  18a  160. 
Ponu  opticus,  109. 
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Posterior  anrti,  W :  P.  uuiiilwls,  la< 
diclt.  and  roedii.  09. 

Poanait's  ligament,  60. 

Presbyopic  cnuse  of.  173. 

Prior  annularii,  indicii,  and  madlf,  68.^ 

Processes,  the,  of  the  bones  of  the 
cranium,  13-17 ;  of  the  bones  of  the 
fece,  17-19 :  of  the  spine.  23 ;  and 
see  the  Anatomy  of  the  Bones  pas- 
sim. 

ProcessQs  cerebelli  ad  testes,  116. 

Proftinda.  the,  94. 

Pronator  radii  teres  and  qiaadratas,06. 

Pronators,  the,  66. 

Prostate  ßland.  the,  993 

Prostatic  piexus,  the,  143. 

Psoas  mngnus  and  parvns.  63. 

Pterygoid  apophysis,  the,  18. 

Pierygoideiis  Intornos,  51 ;  P.  extenias. 
53. 

Pifbic  nerve,  the,  137;  the  pnbic  re- 
flon.  193. 

l*ulmonary  artery  and  veins,  the,  179, 
180. 

Pulmones,  or  the  longs,  179. 

Puncta  lachrymilia,  164. 

Punctum  lachrymaie,  163;  P.aorenm, 
171. 

PuDil.  the,  of  the  eye,  171 ;  operation 
for  contraction  and  obliteration  of, 
213. 

P>*loric  orifice,  the,  193;  pyloric  valve, 
194. 

Pyramidal  bone,  the,  31. 

Pyramidniiü.  61 ;  P.  nasi,  49,  50. 

Pymmids.  the  anterior,  116 ;  the  pos- 
terior, 119. 

Pyriforrois,  70. 

Qnadratos  mentl,  51 ;  O.  lamboram, 
03 ;  d.  femoris,  70. 

Races  of  mankind,  classification  of, 
according  to  Pickering,  2,  3;  accord- 
in«  to  Latham,  3-6. 

Rachis,  23. 

Radial  artery,  the,  89;  the  radial 
nerve, 133. 

Radius,  the.  30. 

Rnmi.  the.  of  the  lower  Jaw,  19. 

Rinlne  vein,  the,  97. 

Raphe,  the,  of  the  corpus  eallosum, 
114. 

Receptacninm  chyll,  103. 

Recti  inn«cie4,  the,  165. 

Kectnni,  the,  105. 

Rectus  cupitis  anticos  major  and 
minor,  55 ;  R.  capitis  lateralis,  lb. ; 
K.  capitis  posticus  major  and  minor, 
59 ;  R.  abdominis,  61 ;  R  femoris,  71. 

Reil,  the  IsUnd  of,  113. 

Renal  arteries,  the,  93 ;  renal  plexuses. 
143;  renal  capiiules,  201. 

Respiration,  the  organs  of,  176;  the 
process  uf,  181 ;  physical  and  che- 
mical phenomena  of,  181, 183. 

Restoration  of  lost  parts,  the,  214. 

Retina,  the,  171. 

Retrahens  nnrem,  50. 

Rhinoplustic  operation,  the,  314. 

Rhomboides  imjor  and  minor,  64. 

Rhomboidens,  57. 

Ribs,  the,  27. 

Ring,  the  abdominal,  47 ;  the  cruml, 
48. 

Rotala,38. 

Sncculns  laryngis,  178. 

Bacrol  nerves,  the,  136;  the  tacral 
plexus,  137. 

Bacro  lumballs,  59. 

Bacruiii,  the,  24. 

Salivary  glands,  the,  190. 

Balvntellu,  99. 

Saphena  nerve,  the  long,  136. 

Saphena  veins,  the  external  and  inter- 
nal. 100. 

Sartorlns,  71. 

Bcala  tympanl,  150. 

Scalenus  antieoa,  medins,  and  posti- 
cus. 55. 

Scaphoid  bone,  the,  39 ;  the  scaphoid 
fossa.  154. 

Scapholdes,  the,  30. 

Scapula,  the,  38. 

Scarification,  proceH  of,  904. 
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Scarpa,  liquor  of,  ISOi 

Schindylesis,  12. 

Schneiderian  membrane,  the,  159. 

Sciatic  artery,  the.  93. 

Sciatic  nerves,  the  great  and  lesser, 

137. 
Sebaceous  glands,  the,  148. 
Sella  turcica,  15. 
Semicircular  bone,  the,  30 ;  senUcUvn- 

lar  canals,  the,  of  the  ear,  15B. 
Semi*membranosQs   and   tendlnosiu, 

72. 
Seml-spinalls  coUi,  58;  S  dorsi,  59. 
Sense,  the  organs  of.  145. 
Septum  lucidum,  114. 
Serratns  magnus.  56,  64 ;  8.  posticus 

superior  and  inferior,  57. 
Sesamoid  bones,  the,  31,  40. 
Shlnbone,  the,  38. 
Shoulder,  muscles  of  the,  64,  68, 
Shoulder  blade,  the,  38. 
Sinuses  of  the  cranium,  the,  13-16 ; 

of  the  cranial  cavity,  97 ;  the  basal 

sinuses.  08. 
Skeleton,  the.  articulations  of  the  hn- 

man,  II ;  number  of  bones  In,  13. 
Skin,  office  and  structure  of  the,  145, 

146. 
Smell,  the  organ  of,  150. 
Sflsmmerlnf,  the  foramen  of;  171. 
Soleus,  73. 
Solar  plexus,  the,  141. 
Spermatic  arteries,  the,  93 ;  the  sper- 
matic plexQs,  142. 
Spermatic  region,  the.  193. 
Sphenoid  bone,  the,  15. 
Sphincter  palpebrarum.  50 ;  S.  oris,  51 ; 

S.  anl  externus  and  internus,  62. 
Spina  trochlearis,  14 ;  S.  mentalis  in- 
terna, 19. 
Spinal   cord,  the,    110;    the    spinal 

nerves,  131. 
Spinalis  colli  and  dorsi,  58. 
Spine,  special  anatomy  of  the,  22-26 . 

articulations  and  ligaments  of  the, 

24-96. 
Splanchnic  nerves,  the.  141. 
Splanchnology.  11,  183. 
Spleen,  the,  198. 
Splenic  plexus,  the,  149. 
Splentus,  58. 
Spnnsheim,  phrenological  system  of, 

120-123. 
Squamous  portion   of  the   temporal 

bone,  the,  16. 
Stapedius.  156. 
Stapes.  156. 

Sieno,  the  duct  of.  185.  190. 
Storno-cleido-iiiastoideu«.  53. 
Sterno-hyoidens,  53;  S.  thyroldens,  lb. 
Sternum,  the,  26. 
Stomach,  the,  193. 
Stone  in  the  bladder,  operation  for, 

219. 
Stylo'hyoi«lens.  54 ;  S.  glossus,  lb. ;  S. 

pharyngeus,  lb. 
Subclavian  arteries,    the,   and   their 

continuations,  85-^. 
Subclavian  vein,  the,  99. 
Subclavius,  56,  64. 

Subcutaneous  cellular  tissue,  the.  149. 
Sublingual  gland,  the.  190. 
Submaxillary  gland,  the,  190. 
Submental  vein.  the.  97. 
Sub-scapularis,  64. 
Snccus  IntesiinHlis.  196. 
8ud<»riferous  glnnds,  the.  148. 
Sulcus  longitudinalls,  and  transversa- 

lis  or  coronalis,  77. 
Supercilla.  163. 
Snperficialis  c<iili.  132. 
Superiiir  auih.  49. 

Supinntor  radii  brevis  and  longns.  67. 
Supinators.  Che.  66. 
Sitpra-orbitnl  vi>in,  the.  98. 
Suprarenal  plexuses,  the,  141. 
Supra-spinatuü,  64. 
Surgery,  the  province  of,  203;  prell- 

minries  to  surgical  operations,  lb. : 

brief  notice  of  the  principal  varie- 
ties of  operations,  203-219. 
Suspensorius  testis,  6L 
Sutura  vera,  notha,  fcc,  1 1 ;  8.  emea- 

ta.  Ice.  305.  206. 
Satnre,  the  fhmtaL  14, 90 ;  the  eoro- 

nal,  Ax.,  90. 


Sutures,  the  different  kinds  oC  908,  VL 

SweetbriMd,  the,  198. 

Sylvius,  the  fissure  of.  113. 

Sympathetic  nerve«,  the,  138. 

Symphysis  pubis,  41. 

Synarthrosis,  II. 

Syndesniolngy.  10,  11. 

Syninesis  pupUln,  a  disease  of  tbe 

eye,  212. 
Synovial  membmne,  the.  13 ;  aad  see 

the  Articulations  generally. 
Systole,  79. 

Tenia  semidrcularis,  115. 
Tallacotlan  operation,  the,  914. 
Tarsal  cartilages,  the,  163. 
Tnrso- metatarsal  articulations,  44. 
Tarsus,  the,  39;  artlcnlatkm  of  the 

bones  of.  43. 
Teeth,  the,  187, 188 ;  the  extrsctioa  oC 

214. 
Tela  mnscnlaris,  44. 
Temporal  bones,  the,  16;  tesaponl  nf- 

tery.  83;  temporal  vein,  97. 
Temporalis.  51. 

Tendo  ocnil  or  palpebrarum,  16S. 
Tendons,  general  view  of  the  aatai«^ 

composition,  fcc.  of.  45,  46. 
Tensor  tar»i,  49,  50 :  T.  vafina  Üeaw- 

rls,  71 :  T.  tympnni.  156. 
Tentorium  cerebelli,  108. 
Teres  mi^Jor  and  minor,  64. 
Thalamus,  the  optic,  1 15. 
Thigh,  the,  37 ;  muscles  oC  71, 79.  75. 
Thoracic  aorta,  the,  89  ;  the  tboratic 

duct.  103. 
Thoracica  acroroinlls,  87. 
Thorax,  bones  of  the,  26,  97 ;  ante«- 

lations   and    ligaments  of.  97,  9kS; 

muscles  of  the  anterior  and  lalenl 

parts  of  the,  55,  56. 
Thymus  body,  the,  181, 
Th>Told  axK  the.  86. 
Thyroid  body  or  gland,  the,  180. 
Thyroid  cartilage,  the,  177. 
Thyroid  veins,  the  Inferior,  98. 
I'ibia,  38. 

Tibial  arteries,  tbe  anterior  and  pos- 
terior, 94. 
Tibial  nerve,  the  posterior,  138. 
Tiliialis  anUcus,  72 ;  T.  posticns,  74. 
Tissue,  cellular,  10 ;  areolar.  147 ;  sab- 
cutaneous  cellular  and  adipose,  149. 
Tissues,  the.  or  elemenu  of  the  body, 

10. 
Toes,  the,  40. 
1*ongue,  the,  186;   method  of  exti^ 

paling  portions  of.  316. 
Tonsils,  the.  190. 
Torcular  herophlli,  97. 
Touch,  the  sense  of.  145. 
Trachea,  the.  178. 
Tracheal  win«,  the.  98. 
Trncheio  masioldeus,  58. 
Tragus,  154. 
Transversalis,  61;    T.  coin.   58;    T. 

perlniei,  63;  T  pedis,  7J  ;  T.  faciei, 

97. 
Trapezium,  the.  31. 
Trapezius,  57,  64. 
Trapezoides,  the.  31 
Trocbarthrosis,  12. 
Tn^p  inning,  the  operation  oC  908. 
IVIangularis  oris.  50 ;  T.  stem!.  56^ 
Triceps  extensor  cublti,  63 :  T.  i 

l<»r  femoris.  72. 
Tricuspid  valve,  the,  79. 
I'riracinl  nerves,  the,  128. 
Trlgeminl  nerves,  the,  128. 
Trochantera,  the,  37. 
Trochlea,  29. 
Trorhlpstor,  127 ;  the  trochlealar  i 

cle,  166. 
Trunk,  bones  of  the,  23-34  ;  the  i 

ries  of,  85  et  seq. 
Tuber  ischll,  35;  T.  cineieum.  US. 
Tubercula  quadrigemina,  1I6L 
Tuberculnm  Losreri.  78. 
Tunica  sclerotica,  169 ;  T.  serosa,  171. 
Tympanic  plexus,  the,  160. 
Tympannm,  the,  155 ;  muscles  of  t^ 

Ulna,  the,  SO. 

Ulnar  artery,  the,  88;  ÜMSIPWMrvt 
133. 
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UncUbrm  boM,  the,  3L 
Ungairomi  bonat,  Um,  18. 
Ureters,  the,  901. 
Urethra,  the,  908. 
Urlnaiy  organs,  the,  900. 
Urloe,  the,  coostitoenU  at,  908. 
Uterine  arteries,  the,  03 ;  the  nterlne 

plexus,  143. 
Uvea,  the,  a  plfmeat  of  the  Iris, 

171. 
Uvala,  the.  180. 

Vaginal  arteries,  the,  03. 
VagiDSB  tendinum  mnoose,  48. 
Vainis  nerve,  the,  ISO. 
Valves,  (he.  of  the  heart,  78-80. 
ValvnlaThebeeU,78. 
ValvnlsB  eonniventes,  108. 
Vas  efferens  and  inferens,  901. 
Vasa  brevia,  01 ;  V.  eflbreatia  and  la* 
ferentia,  109. 


Vascular  system,  the,  78. 

Vastus  extemns  and  Intemiu,  71. 

Veins,  the,  distinction  between,  and 
arteries,  70;  stmelnre  of,  05,  08; 
of  the  head  and  neck,  08-  00 ;  of  the 
superior  extremities,  00. 100 ;  of  the 
Inferior  extremities,  100, 101 ;  of  the 
eye,  166. 

Velum  Interposltum,  115;  V.  pendu- 
lum, 185. 180. 

Vena  cava,  the  superior,  08 ;  the  In- 
ferior, 101. 

Vena  porta,  101. 

VensB  innominat»,  08. 

Venesection,  process  of,  904. 

Ventricle,  the,  of  the  larynx,  178. 

Ventricles,  the,  77,  70 ;  of  the  brain, 
114-118. 

Vertebrc,  the,  of  the  spine,  99,  93 ; 
the  lumbar  and  cervical,  with  their 
processes,  93, 94. 


Vertebral  artery,  the,  88;  Tertebral 
veins,  08. 

Vesica  urinaria,  901. 

Vesical  arteries,  the,  03 ;  the  vesical 
plexus,  143. 

Vesicular  plexus,  the,  143. 

Vieussens,  the  valve  of,  118. 

Villi,  the,  of  the  rectum,  108. 

Vision,  the  optical  principles  at,  ex- 
plained, 179-175. 

Vitreous  humor,  the,  179. 

Voice,  the  orfans  of,  176. 

Vomer,  the,  T& 

Willis,  the  circle  of,  86. 

Wounds,  the  sewlnf  up  of,  905,  908. 

WrUt  Joint,  the,  33. 

Zygomatic  bones,  the,  la 
Zygomatlrns  major,  40 ;  Z.  minor,  40, 
AO 
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Page  103  (Botan7,p.  102). 

"  107  (Botany,  p.  107). 

"  277  (Zoology,  p.  73). 

"  295  (Zoology,  p.  91). 

"  311  (Zoology,  p.  107). 

"  333  (Zoology,  p.  129). 

•     ««  334  (Zoology,  p.  130). 

"  372  (Zoology,  p.  168). 

'<  447  (Zoology,  p.  243). 

"  484  (Zoology,  p.  280). 

•«  497  (Zoology,  p.  293). 

"  517  (Zoology,  p.  313). 
MO  ^Zoology,  p.  336). 


Lioe  38,  for  pi  66,  read  pi  69. 
Line  19,  for  pi  59, 60,  read  pi.  58,  59. 
Line  17,  for  pi.  46,  read  pi.  76. 
Line  33,  forpZ.  75,  read  pi  77. 

Line  9,  for/f.  79,  nttdßg.  29. 

Line  34,  (or  JSg.  44,  read/r  46. 

Line  2,  for  pi  77,  read  pi  78. 

Lines  34,  35,  forp2.  71,  read  pi  79. 

Line  7,  {orßg.  1,  ntAfig.  3. 

Line  46,  forßg.  5,  read^.  4. 

Line  19,  (or  pU.  105-6,  read  p/.  105». 

Line  9,  for  pi  144,  read  pi  104. 

Line  11,  for  Bechsteon,  read  Bechatein. 
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